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Initial Ore Reserve Estimated for Chariot, Mauretania and Black Snake JV Deposits 
• Initial Probable Ore Reserve Estimated for Chariot, Mauretania and Black Snake of 524Kt @ 4.7g/t for 79,140oz gold. 

o Chariot Probable Ore Reserve (underground) of 420,000t @ 4.1 g/t gold for 55,000 oz gold. 
o Mauretania Probable Ore Reserve (open pit) of 67,300t @ 9.90g/t gold for 21,400oz gold. 
o Black Snake Probable Ore Reserve (open pit) of 36,900t @ 2.31g/t gold for 2,740oz of gold. 

• Pre-Feasibility Studies have been completed by Tennant Consolidated Mining Group (TCMG) on three of the Joint Venture 
(JV) deposits as part of its overall development plans for the Tennant Creek region. 

• When the mines are developed Emmerson will receive a 6% royalty on gold produced from the Chariot, Mauretania and 
Black Snake deposits.  Based on the initial Probable Ore Reserves of 79,140oz the royalty equates to: 

o $11.6 million based on the A$2,450 gold price used for the Ore Reserve estimation 
o $15.4 million based on the spot gold price of A$3,250/oz 
o The royalty received by Emmerson will dependent on the prevailing gold price when the production occurs. 

• Additionally, under the strategic alliance agreements, should TCMG not produce a total 60,000oz of gold within 5 years of 
commencement of the mining JV, TCMG must pay Emmerson at least the difference between the actual gold production 
and the agreed gold production target of 60,000oz of gold.  Based on the current gold price of A$3,250/oz this would result 
in a payment of at least $11.7 million being payable to Emmerson (half in March 2026 and the remainder in May 2026). 

• TCMG has completed a development study on their project. 

Emmerson’s Managing Director, Mike Dunbar commented:  

“We are pleased to report the initial Ore Reserves for our Tennant Creek Projects of 524,000t @ 4.7g/t for 79,100oz of gold.  The 
Ore Reserve is the culmination of a considerable amount of technical work over an extended period by not only the Emmerson 
team, but also the TCMG team and several independent consultants. 
These Ore Reserves form part of TCMG’s development plans for not only the JV area, but also their own project as part of the 
revitalisation of gold mining in the Tennant Creek region, which has historically been one of the highest-grade goldfields in Australia, 
with over 5.5 million ounces of gold production. 
While the initial Ore Reserves are modest, it is important to appreciate that a number of the high grade mines in the district started 
with a modest Ore Reserve and went on to produce many multiples of the initial Ore Reserves, including the White Devil mine, 
which started with a reserve of only 40,000t and went on to produce over 760,000oz of gold at 14.6/t from 1.6 million tonnes.  We 
believe that these initial Ore Reserves are only the start and we fully expect that over time the deposits will grow as both Mauretania 
and Chariot remain open at depth and the depth of drilling is the only limiting factor.   
Importantly with the initial Ore Reserve now published, we can clearly see the benefit that Emmerson will receive over time from 
the strategy of partnering with TCMG, who will undertake the mining and processing of the deposits in return for the 6% production 
royalty. 
The Minimum Production Payments along with the royalty will, once TCMG are in production, result in a substantial low risk return 
for Emmerson.   
With the current cash reserves of approximately $3.8 million and TCMG needing to fund a further $4.1 million of exploration to 
complete their JV earn in over the next two years, we are in a very strong financial position to not only continue exploration on the 
JV area, but also our 100% owned exploration projects in the Tennant Creek region and our New South Wales projects as well.”  
 

  

mailto:corporate@emmersonresources.com.au
http://www.emmersonresources.com.au/


 

EMMERSON RESOURCES LIMITED   Page 2 of 73 

As part of a strategic alliance, Emmerson and TCMG entered into two earn in Exploration Joint Ventures (EEJV) a northern project 
area (NPA) (November 2020) and a southern project area (SPA) (May 2021), where TCMG is earning 75% of the project, through 
expending a total of $10.5 million on exploration, which ERM manages.  TCMG are over halfway through the exploration 
expenditure required under the EEJV (see ASX Announcements dated 16 November 2020 and 1 June 2021).   
As exploration progresses, any economic deposit delineated can be transferred from the EEJV to a mining joint venture in return 
for Emmerson receiving the 6% royalty.   
Additionally, select tenements within the overall project area are covered by two mining joint ventures (SMJV).  A SMJV covering 
the Mauretania deposit in the NPA commenced 15 March 2021 (see ASX announcement dated 24 March 2021) and on 24 May 
2021 the SPA SMJV covering the Chariot and Black Snake deposits commenced (see ASX announcement 1 June 2021).  Both 
SMJV’s are 100% TCMG controlled, managed and operated, with Emmerson free carried for all development, mining and 
production costs in return for a 6% production royalty. 
The total area of the SMJV covers a very small portion (~8km2) of the overall area covered by the EEJV’s (~1,800km2) within the 
Tennant Creek Mineral Field in the Northern Territory (Figure 1).   
As part of the development activities on the SMJV and TCMG’s own development activities in the Tennant Creek region, a Pre-
Feasibility Study has been completed by TCMG’s independent consultants on the Chariot underground deposit and the Mauretania 
and Black Snake open pit deposits and the consultants have defined JORC 2012 Ore Reserves on the deposits. 
The Probable Ore Reserve for Chariot, Mauretania and Black Snake of 524Kt @ 4.7g/t for 79,140oz gold (see Table 1) has been 
estimated using an Australian gold price of $2,450/oz for the evaluation, which is around $800/oz below the current spot gold price 
of approximately $3,250/oz.  The 6% royalty that Emmerson will receive is payable at the prevailing gold price at the time of 
production.  As a result, Emmerson is fully exposed to any gold price appreciation and is not exposed in any way to the costs of 
production. Additionally, should TCMG fail to produce a total of 60,000 oz of gold from the SMJV tenements within 5 years of 
signing the respective joint venture in March 2021 and May 2021, TCMG must pay a Minimum Production Payment that is at least 
equal to the 6% royalty on production of 60,000oz (30,000oz from the NPA by March 2026 and 30,000oz from the SPA by May 
2026). 
A summary of TCMG’s studies for the development of Chariot, Mauretania and Black Snake are outlined below. 

 

Figure 1: Map of the Emmerson Tennant Creek Project showing Chariot, Mauretania and Black Snake Project Locations and the 
area covered by the Exploration (EEJV)  

Note: Quoted production from major historical deposits after Ahmad, M. and Munson, T.J. (2013). Geology and mineral resources of the Northern Territory, Special Publication 5, 
For Chariot mine and Malbec West mine, quoted production from Giants Reef Mill Reconciled Production to end of month September 2005 (Giants Reef internal reporting). 
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Table 1:  Chariot, Mauretania and Black Snake Initial Ore Reserves 

 Proved Ore Reserves Probable Ore Reserves Total Ore Reserves 
Emmerson’s 

Interest Deposit Tonnes Grade  
g/t 

Gold 
Ounces 

Tonnes Grade  
g/t 

Gold 
Ounces 

Tonnes Grade  
g/t 

Gold 
Ounces 

Chariot - - - 420,000 4.1 55,000 420,000 4.1 55,000 
6% Gross Production 

Royalty on Gold 
Production 

Mauretania - - - 67,300 9.9 21,400 67,300 9.9 21,400 
6% Gross Production 

Royalty on Gold 
Production 

Black 
Snake - - - 36,900 2.31 2,740 36,900 2.31 2,740 

6% Gross Production 
Royalty on Gold 

Production 

TOTAL - - - 524,000 4.7 79,140 524,000 4.7 79,140  

Note:  The Ore Reserves are inclusive of Indicated Mineral Resources only and no Inferred Mineral Resources within the mine plans have been included or 
reported.  In addition to the 6% royalty on precious metals (gold, silver and PGE’s), Emmerson is also entitled to 2% on all other products, however there are 
no material other products within the Chariot, Mauretania and Black Snake deposits. 

Based on the current mining schedules, there is 17 months of pre production mine development at Chariot (Figure 7), 9 months of 
pre strip mining at Mauretania and one month of pre strip mining at Black Snake (Figure 22).  Given the extended pre production 
periods and the fact that mining has not commenced at any of the deposits, it is unlikely that there will be material production prior 
to the 5 year anniversary of entering the NPA or SPA SMJV’s.  Detailed scheduling is underway on these deposits as part of 
TCMG’s ongoing development activities. 
Emmerson is in no way liable for any of the capital or operating costs of mining and production, however in accordance with the 
JORC code and ASX listing rules, for an Ore Reserve to be announced financial outcomes need to be included.  Chariot, Mauretania 
and Black Snake form a portion of the overall TCMG gold project.  The study completed by TCMG, outlines a project that produces 
~138,612oz from Probable Ore Reserves, which Chariot, Mauretania and Black Snake form a portion, and results in the following 
high level financial outcomes: 

• Royalty Charges (Private, Government and refining charges – assuming a base case of $2450 gold price) $407/oz# 
• Mining Costs (Operating)         $510/oz* 
• Processing Costs (Operating)       $436/oz 
• Sustaining Capital and Rehabilitation Costs      $  24/oz 
• Administration         $213/oz 
Total Operating Costs        $1,590/oz 
• Capital Costs - Mining        $244/oz 
• Capital Costs – Processing / Establishment      $335/oz 
Total Capital Costs         $579/oz 

# includes ERM Royalty 
* incorporates stockpiled material with limited mining cost 
Table 2 highlights the Minimum Production Payments and the royalty that ERM will receive from the Chariot, Mauretania and Black 
Snake Probable Ore Reserves under a number of gold price assumptions.  Importantly, the royalty payment assumptions are only 
based on the Probable Ore Reserves and exclude all the Inferred Mineral Resources which fall within the TCMG mine plans, 
excludes any additional mine life extensions and excludes any production from the rest of the advanced EEJV assets, including 
the high-grade Golden Forty Deposit or the Eldorado Deposit where Mineral Resource estimates are currently underway. 
The royalty and Minimum Production Payments outlined in Table 2 have not been discounted, as the gold price assumption used 
for the Ore Reserve estimation is more than 25% below the spot gold price (Figure 2), Emmerson is not exposed to any costs and 
the gold price is currently in contango (meaning future prices are expected, by the market, to be higher than current prices). On 
that basis, ERM believes the undiscounted payments as presented for the various gold prices are reasonable. 
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Table 2:  Chariot, Mauretania and Black Snake Royalty and Minimum Production Payments  
Payable to Emmerson at various gold prices 

 Ore Reserve Gold 
Price (Base Case) 

(~spot less 25%) 

Spot Gold Price 
less 10% 
(rounded to 
nearest $50) 

Spot Gold Price 
(@ 13 March 2024)2 

Spot Gold Price 
plus 10% 
(rounded to 
nearest $50) 

Gold Price (Aus$) $2,450 $2,900 $3,250 $3,550 

Total Minimum Production 
Payments 1,4 

At least the royalty of 6% based on 60,000oz of 
production 

$8.8 million $10.4 million $11.7 million $13.3 million 

Gross Production Royalty (6%)3,4 
based only on the Probable Ore Reserves of 
524Kt @ 4.7g/t for 79,140oz gold and excluding 
any Inferred Mineral Resources within the mine 
plan 

$11.6 million $13.8 million $15.4 million $17.5 million 

Total $20.4 million $24.2 million $27.1 million $30.8 million 

Note: 1 The Minimum Production payment is based on the agreed total minimum production of 60,000oz of gold from the JV deposits and 12 month average 
gold price based on the following formula for each of the NPA and SPA SMJV’s.  A = (30000-GP) * V, where A is the amount payable in A$, GP is the amount 
of gold produced from each of the SMJV areas within the 5 years from the date of entering into the JV, V is the average A$ London gold price on the 12 months 
preceding 5 year anniversary of entering the JV, the Minimum Production Payment is due in 3 equal instalments with the first payable 30 days after the end of 
the Earn in Period and the remainder in consecutive 30 day periods following the first instalment.  The NPA SMJV commenced on 15 March 2021 and the SPA 
SMJV commenced on 24 May 2021.  Based on the current mine plan and schedule, there is minimal production forecast from JV mines prior to the 5 year 
anniversaries.   
2 The Australian dollar spot gold price has been taken from www.goldprice.org on 13 March 2024 of A$3,263.85, for the purposes of Table 1, A$3,250 has been 
used. 
3 The royalty payments may never be realised should TCMG fail to produce from the JV tenements.   
4 The material terms and conditions of the EEJV and SMJV are listed in Appendix 1 of this announcement. 
 

 
Figure 2: Historical Australian Dollar Gold Prices March 2022 to March 2024. 
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SUMMARY OF CHARIOT PROJECT 

The Chariot underground reserve was commissioned by TCMG and has been completed by Mr Daniel Donald who is an employee 
of Entech Pty Ltd, a third party independent mining consultancy. 
The Entech mining study involved: 

• Review of updated MRE’s for Chariot. 

• Review and application of UG mining methods based on TCMG ore production targets, orebody spatial characteristics 
and geotechnical input from independent geotechnical consultants Mike Turner (Turner Mining and Geotechnical). 

• Review of metallurgical tests / historical recovery. 

• Stope optimisation and design on the MRE model, incorporating the selected mining methods and having regard for the 
geotechnical input. 

• Development design to access and extract the new stope shapes. 

• Scheduling of the mine. 

• Ventilation modelling. 

• UG infrastructure planning, including dewatering. 

• Determination of an Ore Reserve case reported in accordance with the JORC Code (2012) suitable for announcement to 
the market. 

LOCATION (CHARIOT, MAURETANIA AND BLACK SNAKE) 
The Nobles Nob Gold Project is centred on the historic Nobles Nob mine site (Figure 1). The project is situated approximately 15km 
southeast of Tennant Creek, one of the historically highest-grade gold mining towns in Australia and NT’s 4th largest town after 
Darwin, Alice Springs and Katherine with a population of approximately 3,000 people. 
Tennant Creek is accessed via the Stuart Highway from Alice Springs (approx. 500km to the south) and Darwin 1,000km to the 
north. The Project is located on a sealed road running from Tennant Creek to Nobles Nob. The Town of Tennant Creek is serviced 
by an airport and railway. The Adelaide to Darwin rail line passes through the town of Tennant Creek and there is a freight siding. 
The town is serviced three times a week with flights from Darwin via Katherine and Alice Springs. Tennant Creek is the social and 
economic centre of the Barkly region which is sparsely populated with a total area of over 300,000 sq km. 
Chariot is located to the west of Tennant Creek, while Mauretania and Black Snake are all located to the east (Figure 1). 
Chariot is located on granted mining leases ML23216, MLC176 and MLC177, which are owned by ERM and forms one of the 
deposits of the SMJV between ERM and TCMG. It is accessed from an existing road from Tennant Creek to the TC8 mine, and 
then via a 5km long well-formed gravel haul road.  A MMP does exist for Chariot and will need to be updated and submitted before 
mining can commence. 
Black Snake sits on granted mining lease MLC53, which is owned by ERM and forms one of the deposits of the SMJV between 
ERM and TCMG. It is accessed from an existing haul road from Nobles Nob to Golden Forty, and then via 1km of gravel track. An 
MMP does exist for Black Snake, but it is being brought up to date by TCMG. 
Mauretania sits on granted mining lease ML32214, which is owned by ERM and forms one of the deposits of the SMJV between 
ERM and TCMG. It is accessed by an existing gravel road from the Tennant Creek bypass road. This gravel road will be upgraded 
as mining commences. An MMP is in preparation by TCMG, however it is yet to be lodged. 
GEOLOGY  
The mineralisation at Chariot is gold dominant, with minor to subordinate copper and bismuth hosted by magnetite-hematite-chlorite 
rock. The mineralisation is interpreted to be structurally controlled and occurs in numerous lenses. These lenses have dimensions 
ranging from 5m to 50m along strike and 10m to 100m down dip. The weathering profile over the Chariot mineralisation is extensive 
to depths of over 100m. 
MINERAL RESOURCE ESTIMATE 
At the request of ERM and TCMG, Optiro Pty Ltd (Optiro) prepared a Mineral Resource estimate for the Chariot deposit. The 
Chariot deposit is located within an east-west striking, high strain zone, and is spatially associated with extensive iron oxide 
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metasomatism. Gold mineralisation at Chariot occurs as moderate to steeply dipping lenses that break up into smaller zones below 
1,150 mRL. The lenses are closely associated with the iron oxide body but are not entirely coincident. 
Optiro re-modelled the alteration and ironstone lithology wireframes with implicit modelling using Leapfrog Software to produce 
smoother, more lensoidal surfaces. The focus of the MRE update was below 1280 mRL; restricting the model update to an 
underground model. The overall geometry and constraints of the previous geological interpretation were adhered to by Optiro 
during the update process. 
Wireframe solids were snapped to RC and diamond drillholes, and additionally face sample lines and sludge drillholes were used 
to guide the mineralisation interpretation but were not necessarily snapped into the wireframe solids. As the previous mineralisation 
domains were not used in this MRE there was no update to these domains. 
A Categorical Indicator Kriging (CIK) approach  was applied to the material within the alteration domain to separate out a low-grade 
sub-domain. The categorical indicator process is based on the inflection grade threshold exhibited by the data at 0.2g/t gold. The 
categorical processing resulted in the blocks being divided into high- and low-grade sub-domains using a 45% probability threshold: 
the blocks thus selected were then used to control grade estimation in each sub-domain. 
Drillhole intercepts were composited downhole to 1m lengths and gold estimation was carried out using ordinary kriging with 
Dynamic Anisotropy (DA), using hard boundaries between the sub-domains. DA allows the search ellipsoid to follow the vein 
reference plane to improve local estimation efficiency. Three search passes were used, with increasing search distances and 
decreasing minimum sample numbers. 
Optiro used the updated ironstone and alteration wireframes to estimate density values using ordinary kriging with hard boundaries 
below the base of oxidation. Density measurements in the oxide domains have been assigned default values based on the previous 
resource estimate.  
Two check estimates were undertaken to test the sensitivity of the CIK estimate whereby;  

1) The ironstone and alteration was used as a hard boundary, and 
2) Different cut-off grades were used in the CIK estimate to differentiate the high and low grade subdomains. 

These check estimates were extensively reviewed, and it was determined that they underestimated the mineralisation in the 
alteration halo, by using a hard boundary between the ironstone and alteration domains. The Chariot MRE was reported below 
1,180 mRL as an underground Mineral Resource, at a cut-off grade of 2.0g/t gold. The model was depleted for underground mining 
using the same mined shapes as applied in the previous MRE.  
The resource estimate has been classified as Indicated and Inferred in accordance with the JORC Code, 2012.  Mineral Resources 
have been classified on the basis of confidence in geological and grade continuity using the drilling density, geological model, 
modelled grade continuity and conditional bias measures (kriging efficiency). 
In the open pit model (September 2013) areas with higher geological confidence, drill spacing and kriging efficiency within Domains 
1 to 24 were classified as Indicated. All other estimated blocks, including the alteration and ironstone domains, were classified as 
Inferred. In the underground model (November 2021) areas with higher geological confidence, drill spacing and kriging efficiency 
were classified as Indicated. All other estimated blocks were classified as Inferred. No Measured Mineral Resources has been 
defined. 
A geotechnical relogging (Q Factor System) of historic core photos was undertaken by ERM / TCMG. Using this updated 
information, a geotechnical review by ERM / TCMG consultant Mike Turner (2021) assessed the ‘failure zone’ material, which was 
previously classified as inferred given the uncertainty of the mineability of this material. Based on the subsequent review, which 
concluded that the material within this ‘at risk’ zone has reasonable prospects of eventual economic extraction (RPEEE), the 
material within this zone has been upgraded to an indicated classification in both the November 2021 underground MRE and the 
October 2013 open pit MRE. 
Optiro did not update the MRE for the open pit model undertaken in August 2013, which was reported to JORC 2004 standards, 
and has been reported within a RPEEE shell above the 1,180 mRL. The only update to this model was the upgrade of the Inferred 
Mineral Resource within the ‘at risk’ zone to Indicated Mineral Resource. 
The August 2013 open pit MRE for the Chariot deposit is reported above a 1 g/t gold cut-off grade above 1,180 mRL inside the 
optimal pit shell, and the September 2021 underground Mineral Resource estimate for Chariot is reported above a 2 g/t gold cut-
off grade below 1,180 mRL (Table 3). As of 19 November 2021, the total Mineral Resource for the Chariot deposit is 556Kt at 7.8g/t 
gold, with 138,800 ounces of contained metal. 
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Table 3: Chariot Mineral Resource Estimate 
November 2021 Chariot MRE 

 Category Tonnes (Kt) Gold Grade (g/.t) Ounces (Koz) 
Open Pit Indicated 64.5 18.1 37.6 

Inferred 8.2 14.4 3.8 
Total 72.7 17.7 41.4 

Underground Indicated 344.6 7.0 77 
Inferred 138.9 4.6 20.4 
Total 483.5 6.3 97.4 

TOTAL 556.2 7.8 138.8 
Notes: 
Inconsistencies in total tonnage may occur in reporting due to rounding.  

*Open Pit MRE is dated September 2013 and reported within an optimised pit shell and at a cut-off grade of 1.0g/t gold. 

*Underground model is dated November 2021, reported below 1,180 mRL and at a cut-off grade of 2.0g/t gold.  

**All failure zone material is reported as indicated as geotechnical study confirmed material is minable. 

GEOTECHNICAL INPUTS 
Turner Mining and Geotechnical Pty Ltd in association with Peter O’Bryan and Associates completed a geotechnical study on the 
Chariot Mine, and concluded: 

Data coverage and quality 
• Good geotechnical coverage for underground. 
• Poor geotechnical coverage for open pit. 
• Quality of geotechnical logging is average. 
• Underground mapping is good. 
• Data bias towards poor ground.  
• Limited data for Malbec West Pit. 
• No data for proposed decline from Malbec West pit. 
Rockmass strength 
• Mean Rock Quality = Poor to Very Poor across all domains. 
• Highly variable spatially. 
• Hangingwall (10m) = Very Poor with a typical Q value of 0.9. 
• Orebody = Poor with a typical Q value of 3.5. 
• Footwall (10m) = Very Poor with a typical Q value of 1.0. 
Critical open stope spans 
• 9m open strike length for 20m sublevel intervals. 
Open stope dilution 
• 0.5m hangingwall (fall-off and drillhole deviation). 
• 0.2m footwall (drillhole deviation). 
Ground support 
• Standard 2.4m split sets and weldmesh. 
• Cable bolts for all intersections. 
Mine designs 
• Footwall access designs good. 
• Stand-off distances ok. 
• Sub-level interval suited to open stope stability. 
• Sub-level caving/reclamation designs, recoveries and dilution suited to rock mass conditions. 
• Portal and decline from Malbec West suited to known conditions (however it is noted that there is no geotechnical 

data between Malbec West and Chariot). 
• Extraction sequences for sub-level caving and open stoping suited to conditions. 
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MINING METHODS 
The conditions and constraints that guided the mining method selection process were as follows: 

• The mining method selected must be a modern mechanised approach to minimise risks to personnel safety and 
conform to jurisdictional regulatory requirements. 

• The orebody geometry and key spatial parameters driving mining method selections were: 
o Interpreted dips are reasonably consistent and sub-vertical to near-vertical. 
o Strike direction and continuity is consistent within the ore zones. Strike lengths are relatively short. 

• Geotechnical analysis indicated that the ore zone shear is expected to present poor to exceptionally poor rock quality; 
and 

• A contractor experienced in underground mining operations in Australian hard rock mines will be engaged to carry 
out the mining works. 

The underground mine design and schedule incorporated geotechnical recommendations from independent geotechnical 
consultant Mike Turner (Turner Mining and Geotechnical Pty Ltd). Two mining methods were applied for the mine plan: 

• In-sub-vertical areas, a longhole stoping with cemented rockfill (CRF) method was applied. A schematic of this mining 
method is shown in Figure 3. 

Figure 3: Sub-Vertical Mining Method Schematic. 

• In-areas with existing voids where the “Estimated Failure Zone” exists, a sub level caving -mining method was applied. 
A schematic of this mining method is shown in Figure 4.  Approximately 58% of total ore is mined through this sub-level 
caving method. 

Figure 4: Sub-Level Caving Mining Method Schematic (Image Source: Laurentian University School of Engineering). 
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The mining methods are mechanised, non-entry techniques that will allow employment of modern, high- productivity equipment. 
Entech has prepared a note providing industry examples of mines that are currently successfully employing similar mining methods 
or have done so in the past. 
Mining activities are planned to be carried out by specialist underground contractors with technical support and management being 
provided by TCMG. drilling and blasting will be carried out using conventional electric over hydraulic drill rigs and diesel charge 
wagons. A modern diesel mechanised fleet will load and haul broken material to surface, and place backfill. 
The underground development design is shown in Figure 5 and stope extraction methods shown in Figure 6. 

Figure 5: Underground Development Layout (Existing underground workings in grey). 

 

Figure 6: Stope Extraction Methods – LHS (Blue), Caving (Red). 
MINE DESIGN AND PHYSICALS 
Stope design was completed through the use of Datamine’s Mineable Shape Optimiser (MSO). A cut-off grade for the stope design 
was estimated based on key inputs from TCMG, and estimated costs from Entech. TCMG provided the processing and business 
services costs, in addition to the gold price, royalty and processing recovery. Based on these inputs a 2.0g/t cut-off grade was 
applied. 



 

EMMERSON RESOURCES LIMITED   Page 10 of 73 

All financials presented in this document are in Australian dollars unless specifically noted. A development design was constructed, 
with the resulting development design and stope shapes being scheduled in Deswik. The key physicals from the final design and 
schedule can be found in Table 4. A breakdown of extraction per month can be seen in Figure 7. 
The physicals are based on an underground mine plan that includes Inferred Mineral Resources outside of the Ore Reserve. The 
Production Target forms the basis of the LOM (life of mine) production plan. 

Table 4: Key Physicals per Annum 
Physical Units Total Y1 Y2 Y3 Y4 

Capital Lateral Development m 3,247 1,305 856 1,086 - 
Operating Lateral Development m 3,758 480 1,858 1,419 - 

Total Lateral Development m 7,004 1,786 2,714 2,505 - 
Capital Vertical Development m 462 185 93 185 - 

Operating Vertical Development m 325 - 26 178 121 
Total Vertical Development m 787 185 119 363 121 

Production Drilling drm 130,156 - 41,481 62,753 25,921 
Waste Tonnes t 280,538 108,779 75,911 95,848 - 
Backfill Tonnes t 112,926 - 1,886 66,641 44,399 

Development Ore Tonnes t 36,893 - 5,294 31,599 - 
Development Ore Grade Au (g/t) 3.45 - 3.27 3.48 - 
Development Ore Metal Au (Oz) 4,088 - 556 3,532 - 

Cave Ore Tonnes t 211,258 - 3,442 109,075 98,740 
Cave Ore Grade Au (g/t) 3.68 - 2.52 3.46 3.96 
CaveOre Metal Au (oz) 24,999 - 279 12,144 12,576 

Stope Ore Tonnes t 408,139 - 204,381 203,757 - 
Stope Ore Grade Au (g/t) 3.59 - 3.64 3.53 - 
Stope Ore Metal Au (oz) 47,055 - 23,939 23,116 - 
Total Ore Tonnes t 656,289 - 213,118 344,431 98,740 
Total Ore Grade Au (g/t) 3.61 - 3.62 3.50 3.96 
Total Ore Metal Au (oz) 76,142 - 24,774 38,792 12,576 

Haulage tkm 1,909,958 127,809 587,823 958,972 235,354 
 

 
Figure 7: Mining Physicals per Month for the Ore Reserve. 
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ORE RESERVE ESTIMATE 
The Ore Reserve Estimate stated is inclusive of only Indicated Mineral Resources. The Chariot underground Ore Reserve estimate 
forms a component of TMG’s overall Ore Reserve model and is not valid in isolation. The Chariot Underground Probable Ore 
Reserve Estimate is: 420,000t @ 4.1g/t for 55,000 oz gold contained. 
Table 5 shows the Ore Reserve Estimate by resource category and Table 6 the Ore Reserve physicals per annum. 

Table 5: Chariot Ore Reserve 
Proved Reserves Probable Reserves Total Ore Reserves 

Kt g/t K oz. Kt g/t K oz. Kt g/t K oz. 
0 0 0 420 4.1 55 420 4.1 55 

Table 6: Ore Reserve Key Physicals Per Annum 
Physical Units Total Y1 Y2 Y3 

Capital Lateral Development m 2,441 1,305 985 150 
Operating Lateral Development m 2,964 480 1,875 608 

Total Lateral Development m 5,404 1,786 2,861 758 
Capital Vertical Development m 357 185 139 34 

Operating Vertical Development m 143 - 13 130 
Total Vertical Development m 500 185 152 164 

Production Drilling drm 83,477 - 27,587 55,889 
Waste Tonnes t 212,684 108,779 87,513 16,392 
Backfill Tonnes t 52,145 - 16,820 35,325 

Development Ore Tonnes t 12,140 - 9,041 3,099 
Development Ore Grade Au (g/t) 3.18 - 3.69 1.70 
Development Ore Metal Au (oz) 1,243 - 1,074 170 

Cave Ore Tonnes t 101,565 - 1,863 99,702 
Cave Ore Grade Au (g/t) 3.76 - 3.37 3.77 
Cave Ore Metal Au (oz) 12,282 - 202 12,080 

Stope Ore Tonnes t 306,463 - 143,760 162,703 
Stope Ore Grade Au (g/t) 4.21 - 4.52 3.94 
Stope Ore Metal Au (oz) 41,506 - 20,902 20,604 
Total Ore Tonnes t 420,168 - 154,664 265,504 
Total Ore Grade Au (g/t) 4.07 - 4.46 3.85 
Total Ore Metal Au (oz) 55,031 - 22,177 32,854 

Haulage (K) tkm 1,197,849 127,809 509,336 560,705 
COST ESTIMATION 
As part of the mining cost estimate Entech benchmarked costs using recent contractor rates from similar mining operations within 
the Entech database. Cost estimates were provided to TCMG and formed part of its project financial model. Both the inventory and 
reserve models were reviewed by Entech as part of the reserve statement. The estimated total mining costs including capital and 
operating mining costs are shown in Table 7. 

Table 7: Mining Cost Breakdown for the Ore Reserve 
Description Unit Rate 

Lateral $ / t ore 75.88 
Vertical $ / t ore 4.79 
Drilling $ / t ore 16.07 

Mine Services $ / t ore 25.94 
Overheads $ / t ore 8.80 
Charging $ / t ore 3.83 
Bogging $ / t ore 18.67 
Backfill $ / t ore 3.59 

Haulage $ / t ore 12.82 
Grade Control $ / t ore 5.00 

Total Mining Cost $ / t ore 175.39 
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SUMMARY AND RECOMMENDATIONS 
Entech have the following recommendations for the next stage of study: 

• Complete a backfill study on proposed CRF backfill methods. 

• Complete further evaluation of cave flow performance and modifying factors. 

• Complete further schedule and financial model integration of underground and open pit mining sources. 

• Assessment of established technological systems (to monitor, control, and direct UG activities) such as cave mass level 
monitoring, automated production accounting, ventilation on demand, fixed plant automation. 

• Detailed ventilation shaft and Malbec West decline stability assessment based on drilling information. 

• Ongoing rock properties testing programs targeting ore zones, FW and HW, major rock types, and selected structure 
shear strength. 

• Chariot schedule specific underground mining contractor price estimate. 

• Detailed drill and blast design around the sublevel caving and interaction with as-builts. 

• Project wide integrated open pit and underground schedule and financial modelling. 
 
SUMMARY OF MAURETANIA AND BLACK SNAKE PROJECTS 

The Mauretania and Black Snake Ore Reserves were commissioned by TCMG and has been completed by Mr Jim Moore who is 
an employee of Mine Planning Services (MPS), a third-party independent mining consultancy. 
The MPS mining study involved: 

• Review of updated MRE’s for Mauretania and Black Snake. 

• Review of TCMG’s study and cost model including, orebody spatial characteristics and geotechnical input from 
independent geotechnical consultants Mike Turner (Turner Mining and Geotechnical).  

• Pit optimisation on each deposit, incorporating the selected mining methods and having regard for the geotechnical input. 

• Pit and waste dump designs for each deposit, including site layouts.  

• Scheduling of the pits. 

• Determination of an Ore Reserve case reported in accordance with the JORC Code (2012) suitable for announcement to 
the ASX. 

LOCATION 
As noted above, the Mauretania and Black Snake deposits are located to the east of the regional township of Tennant Creek in the 
Northern Territory. 
GEOLOGY  
The Mauretania and Black Snake deposits have similar geology and can be considered typical of the TCMF style of gold deposit. 
The deposits are similar in composition to the high-grade, Nobles Nob Mine, which produced +1.1 Moz of gold at an average grade 
of 17.3g/t gold and are hosted within the Proterozoic age hematite-magnetite ironstones of the Warramunga Formation sediments 
and features high grade gold along with silver, copper, and bismuth. The gold mineralisation remains open at depth. 
MINERAL RESOURCE ESTIMATE 
The resource estimates have been completed independently of ERM, with the MRE estimate for Mauretania was completed by 
Optiro in 2022 (ASX: 6 April 2022 – High-Grade Gold Resource for Mauretania at Tennant Creek), while the Black Snake Mineral 
Resource has been completed by Rose and Associates, Mining and Geology Consultants (RMG). There has been no historical 
mining at Mauretania, which was first discovered by ERM in 2015 through the use of detailed aeromagnetics, while there are small 
historic underground workings at Black Snake. 
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Mauretania 
ERM discovered Mauretania in 2015 and undertook extensive RC and diamond drilling between 2015 and 2018. Additional 
geotechnical drilling and metallurgical drilling was completed in 2021 with a geotechnical study completed in 2022 along with 
metallurgical testwork and a Mineral Resource estimate (Table 8). 
 

Table 8: Mineral Resource Estimate for Mauretania reported at 0.5g/t Au and above 190mRL. 

Mauretania at a cut-off grade 0.5 g/t gold, above 190mRL 
Classification Tonnes Gold grade (g/t) Ounces 

Indicated 159,286 4.8 24,574 
Inferred 96,930 1.4 4,400 
Total 256,216 3.5 28,974 

Notes: Differences may occur in totals due to rounding. 

Metallurgical testwork was carried out at ALS metallurgical laboratory using advice provided by consulting metallurgists Como 
Engineering on bulk samples which showed that gold recovery of up to 97.95% achieved with low cyanide and lime consumption 
using a conventional CIL flowsheet. 
 

Black Snake 
Drilling at Black Snake has taken place over several years and by different operators. Assays and re-assays of existing RC drill 
samples were carried out in 2021. TCMG engaged Rose and Associates (RMG) to complete an assessment and a MRE on the 
project (Table 9). Given the modest size of the Black Snake deposit, the geotechnical and metallurgical data collected in 2021 and 
2022 for Mauretania has been used to inform the Mineral Resource and Ore Reserve estimation. This is considered to result in a 
conservative estimate due to the relatively deep weathering and flat wall angles employed at Mauretania compared to the shallow 
weathering profile at Black Snake. 

Table 9: Mineral Resource Estimate for Black Snake reported at 0.5g/t Au 

Classification Volume (m³) Density (g/cm³) Mass (t) Gold Grade (g/t) Ounces 
Indicated 16,358 3.11 50,894 2.14 3,495 
Inferred 9,350 3.10 28,984 1.05 976 
Total 25,708 3.11 79,879 1.74 4,471 

Notes: Differences may occur in totals due to rounding. 

Black Snake Geology 
Black Snake lies within the Proterozoic Warramunga Group, which comprises sediments, volcanic lavas and volcaniclastic 
sediments. The mineralisation occurs within lenticular bodies rich in hematite (Figure 8).  These are replacement bodies which cut 
across sedimentary structures and have been referred to as "ironstones" by previous workers. The hematite bodies are favourably 
situated in second order anticlinal folds, especially in domal positions or within faults or shear zones. 

Tennant Creek-type ironstone bodies grade upwards from chloritic alteration into stringer zones of chlorite-magnetite, coalescing 
higher into massive ore bearing magnetite +/- hematite, topped with talc-dolomite-magnetite alteration.  The distinct metal zonation 
is Au-Bi-Cu passing upwards through the ironstone body.  Chemically reactive host rocks (i.e., ironstone, hematitic shales) 
commonly intersect the replacement zone. 

Black Snake trends northeast-southwest and dips steeply.  
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Figure 8: Location of the Black Snake prospect and adjacent deposits within the Tennant Creek area. 

 
The mineralisation has been defined with a strike length of about 140m and has been defined by 65 RC holes (2,914m) and 29 
RAB holes (1,624m) (Figure 9 & 10). All holes were used to constrain the interpretation, however only RC holes were used for 
estimation.  The drill hole spacing is variable, however, in the central portion of the deposit hole spacing was approximately 10m.  
The individual mineralisation bodies average 10m in width. 

 

 

Figure 9: Plan of the drillhole collars in the drillhole database. The orange hatched areas are historic workings (mostly shallow 
trenches); red dots are RC holes; brown dots are RAB holes. 

 
 

Black Snake 
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Figure 10: Oblique cross-section through BSRC032. Red dots are RC holes; brown dots are RAB holes; gold grades are shown 
along the hole trace; yellow line is the topography surface. 

 

Black Snake Historic Workings 
A void model had been created by in 2018 for the historical surface excavation. This was imported into the Leapfrog project and 
checked against what was observed on surface and compared to the topographic surface. The model has been depleted by using 
the updated topographic surface which accounted for the historical workings. 

 

Black Snake Modelling and Estimation 
Mineralisation was modelled using the Numeric Models process in Leapfrog, using an indicator at 35% confidence of being above 
0.25g/t gold. Several iteration runs were carried out to get a shape that looked appropriate. A trend surface was applied, using a 
spheroidal interpolant with a range of 50m. 

Oxidation surfaces were also modelled from the geological logging.  The logging was somewhat inconsistent, where some holes 
had partially oxidised (POX) logged through to the end of the hole, whereas others had no weathering logging information. After 
careful consideration, it was decided to treat the POX surface as extending to 75m below surface. The topographic surface was 
copied and moved down 75m vertically and adopted as the Top of Fresh Rock surface (TOFR). 

The estimation was undertaken in Leapfrog version 2121.1.3 with the first pass having a search distance of 23.58m and the second 
pass triple the search radius.  The first pass of the estimation was completed using ordinary kriging, while the second pass was by 
inverse distance to the power 2.   

Black Snake Classification 
Classification is constrained by some basic supporting data, including the lack of QAQC information and no deposit specific density 
data. This is balanced by the amount of drilling, the close spacing of the drilling, and the correlation between drilling results and 
historic workings. None-the-less, RMG consider that part of the deposit can be classified as Indicated, with the remainder to be 
classified as Inferred. The definition of an Indicated Mineral Resource is that part of a Mineral Resource for which quantity, grade 
(or quality), densities, shape and physical characteristics are estimated with sufficient confidence to allow the application of 
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Modifying Factors in sufficient detail to support mine planning and evaluation of the economic viability of the deposit. The definition 
of Inferred Mineral Resource is that it is “that part of a Mineral Resource for which quantity and grade are estimated based on 
limited geological evidence and sampling. Geological evidence is sufficient to imply but not verify geological and grade continuity” 
(Joint Ore Reserves Committee, 2012). 

Reasonable Prospects for Eventual Economic Extraction: 

Clause 20 of the JORC 2012 code states that a Mineral Resource must have reasonable prospects for eventual economic extraction 
(RPEEE) (Joint Ore Reserves Committee, 2012). In applying this Clause, RMG has considered: 

• Black Snake is only 5 km from Nobles Nob. TCMG is currently planning the feasibility of building a gold processing plant 
there; 

• Black Snake sits on a granted Mining Lease; 
• The gold grades at Black Snake are reported above a sensible cut-off grade; and 
• The mineralisation at Black Snake extends from surface to 50m depth and lies on a ridge, so likely to be open pittable. 

The block model has been classified based on estimation pass. Blocks estimated in Pass 1 are classified as Indicated. Blocks 
estimated in Pass 2 are classified as Inferred. The classification of the blocks was then modified using strings to ensure 
consistency (Figure 11). 

 

 

Figure 11: Long section with block model coloured by RESCAT, filtered to only show blocks within the vein wireframes  

 
GEOTECHNICAL INPUTS 
A major study was carried out at Mauretania, based on geotechnical logging of diamond drill core and downhole televiewer surveys 
of RC and diamond holes. This work was extrapolated to provide parameters for the relatively smaller and simpler pit at Black 
Snake. As noted above, the deposits have similar geology. 
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Mauretania 
Turner Mining and Geotechnical carried out the geotechnical analysis for the project in 2022. This is based on geotechnical logging 
of diamond drill core, geological logging of all drillholes, structural logging of diamond core. Poor recovery from parts of the diamond 
drillholes led to this data being supplemented by downhole televiewer logging of RC and diamond holes to provide further structural 
information. 
The open pit design parameters are set out in Table 10. 
Ramps are 12m wide with passing bays at berms so that the ramp is 17m wide at these points. The ramp gradient is 1:9. Ramps 
were narrowed in places to get more ore which will create challenges at times but is considered justified because of the relatively 
low tonnages that will be mined from the pit, and the high grade of the mineralisation. 

Table 10: Mauretania & Black Snake pit design parameters 
 Bench Height (m) Berm Width (m) Batter Angle (degrees) Overall Slope (degrees) 
Upper 30m 15 8 50 36.1 
Middle 30m 15 8 60 45.7 
Remainder below 60m depth 15 8 70 52.6 
Black Snake 
Pit designs are based on advice from Turner Mining and Geotechnical in 2022.  The pit is a small pit along the crest of a ridge. At 
this stage the design parameters are based on what has been determined for Mauretania. This is considered very conservative for 
the smaller Black Snake pit. 
The open pit design parameters are set out in Table 10. 
Ramps are 12m wide with passing bays at berms so that the ramp is 17m wide at these points. The ramp gradient is 1:9. Ramps 
were narrowed in places to get more ore which will create challenges at times but is considered justified because of the relatively 
low tonnages that will be mined from the pit. 
MINING METHODS 
Overview 
All open pits will be mined by conventional drill/blast and load/haul methods, using a primary 125t excavator and 90t rigid body 
dump trucks. For Black Snake, which is located approximately 8.9km from the plant, haulage will be direct to the active ROM area. 
For Mauretania, the ore will be taken to local stockpile areas and rehandled via road trains to the active ROM at the central 
processing facility at Nobles Nob. 
Blasting will be on 5m benches with mining assumed to be over two flitches. Haulage has been designed for 90-100t rigid body 
dump trucks. 
Open pit analysis 
An open pit optimisation, design process was carried out on the deposits. All assumptions and inputs were generated to a Pre- 
Feasibility Study level, including geotechnical design input guidance from Turner Mining and Geotechnical Pty Ltd. 
Pit optimisation 
The resource block models were imported to Surpac and these were re-blocked as required to be suitable for mine planning.  
The level of dilution as compared to the resource and the facts that the ore zones are mostly quite wide means that no further 
mining dilution needs to be added into the resource and that mining recovery should be at 95% or more. 
The models were exported to Whittle for open pit optimisations. 
Optimisation Inputs and Mining Cost Assumptions 
Inputs and assumptions were established with discussions with TCMG staff and benchmarking against recent similar sized 
operations. Mining costs were developed from first principles by Minero Consulting. Processing costs, process recoveries and gold 
price information were provided by TCMG. MPS are confident the mining costs reflect the current inflationary pressures the industry 
is facing. 
The modifying factors of ore loss and dilution were considered as being handled within the re-blocking process. Mining recovery is 
looked at within the schedules and the final Ore Reserves and not added in at this stage for the optimisations; the optimisations 
are robust and form a guide for mine design more than an absolute limit. 
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Mauretania Optimisation Results 
The optimisation results for Mauretania are shown in Table 11. The result is unusual, due to the very high-grade area (30Kt @ 
21g/t gold) at depth which every optimisation has targeted.  This has resulted in a very flat optimisation curve and a high strip ratio 
(see Figure 12). 

Table 11: Optimisation results for Mauretania. Evaluating Indicated only 
Pit 

Shell 
Revenue 

Factor 
Life best 

Years 
Life worst 

Years 
Rock 

kt 
Ore 
kt 

Waste 
kt 

Au 
g/t 

Strip 
t/t 

Recovered 
Ounces Au 

1 0.30 5.1 5.1 2,528 46 2,482 12.85 54.0 17,670 
2 0.32 5.2 5.2 2,592 47 2,545 12.91 54.6 18,008 
3 0.38 5.2 5.2 2,608 47 2,562 12.94 54.8 18,089 
4 0.40 5.3 5.3 2,627 47 2,580 12.97 55.1 18,162 
5 0.42 5.3 5.3 2,627 47 2,580 12.94 55.0 18,167 
6 0.44 5.3 5.3 2,627 47 2,580 12.93 54.9 18,170 
7 0.46 5.3 5.3 2,632 47 2,585 12.93 55.0 18,188 
8 0.48 5.3 5.3 2,635 47 2,588 12.93 55.0 18,199 
9 0.50 5.4 5.4 2,689 48 2,641 12.89 55.4 18,380 
10 0.54 5.4 5.4 2,715 48 2,667 12.91 55.8 18,460 
11 0.56 5.5 5.5 2,774 50 2,724 12.53 54.7 18,669 
12 0.58 5.5 5.5 2,774 50 2,724 12.51 54.6 18,674 
13 0.64 5.6 5.6 2,780 50 2,729 12.45 54.3 18,696 
14 0.70 5.6 5.6 2,781 50 2,731 12.40 54.1 18,706 
15 0.72 5.6 5.6 2,793 50 2,743 12.41 54.3 18,732 
16 0.80 5.6 5.6 2,794 51 2,743 12.40 54.3 18,734 
17 0.82 6.1 6.1 3,029 59 2,970 10.96 50.2 19,385 
18 0.84 6.1 6.1 3,042 60 2,982 10.84 49.7 19,429 
19 0.86 6.1 6.1 3,051 61 2,991 10.72 49.3 19,464 
20 0.88 6.1 6.2 3,061 61 2,999 10.67 49.1 19,490 
21 0.90 6.1 6.2 3,065 61 3,004 10.61 48.9 19,506 
22 0.92 6.2 6.2 3,109 63 3,046 10.43 48.5 19,609 
23 0.96 6.3 6.3 3,127 63 3,064 10.43 48.6 19,640 
24 1.00 6.3 6.3 3,128 63 3,065 10.42 48.6 19,642 
25 1.02 6.3 6.3 3,153 64 3,089 10.26 48.1 19,704 
26 1.04 6.6 6.6 3,297 67 3,229 9.90 47.9 19,972 
27 1.06 6.6 6.6 3,301 68 3,233 9.88 47.8 19,981 
28 1.10 6.6 6.6 3,301 68 3,233 9.86 47.7 19,984 
29 1.12 6.7 6.7 3,336 69 3,267 9.70 47.3 20,054 
30 1.14 6.7 6.7 3,337 69 3,268 9.70 47.2 20,056 
31 1.16 6.8 6.8 3,382 70 3,312 9.67 47.6 20,120 
32 1.20 6.8 6.8 3,409 72 3,338 9.43 46.6 20,192 
33 1.22 6.8 6.8 3,410 72 3,338 9.42 46.6 20,195 
34 1.28 6.8 6.8 3,413 72 3,341 9.41 46.5 20,201 
35 1.30 6.9 6.9 3,437 73 3,364 9.24 45.9 20,254 
36 1.34 7.3 7.3 3,654 82 3,571 8.39 43.4 20,642 
37 1.36 7.4 7.4 3,715 85 3,630 8.20 42.9 20,745 
38 1.38 7.4 7.4 3,721 85 3,636 8.17 42.8 20,757 
39 1.40 7.5 7.5 3,761 86 3,675 8.10 42.7 20,814 
40 1.42 7.6 7.6 3,782 87 3,696 8.03 42.6 20,849 
41 1.44 7.6 7.6 3,788 87 3,701 8.02 42.5 20,857 
42 1.48 7.6 7.6 3,796 87 3,708 7.98 42.4 20,871 
43 1.56 7.6 7.6 3,803 88 3,716 7.97 42.4 20,882 
44 1.58 7.6 7.6 3,804 88 3,717 7.96 42.4 20,883 
45 1.82 7.6 7.6 3,807 88 3,719 7.96 42.4 20,887 
46 1.86 7.6 7.6 3,821 88 3,733 7.91 42.3 20,903 
47 1.88 7.8 7.8 3,891 91 3,800 7.75 42.0 20,980 
48 1.94 7.8 7.8 3,903 91 3,812 7.71 41.8 20,997 
49 2.00 7.9 7.9 3,957 93 3,864 7.60 41.7 21,052 
50 2.00 7.9 7.9 3,957 93 3,864 7.60 41.7 21,052 
51 2.00 7.9 7.9 3,957 93 3,864 7.60 41.7 21,052 
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Figure 12: Optimisation charts Mauretania – Indicated Material Only. 

 

Figure 13: HG ore and 0.8 RF indicated only optimisation shell 
Figure 13 shows that every optimisation is targeting the same core pocket of ore that is estimated as very high grade; this pod of 
ore is 30kt at 21g/t Au. 
In this case, the target for any pit design is to mine all of this high-grade pod within the open pit so that none of it is locked up in a 
crown pillar should an underground mine be evaluated in the future.  
Black Snake Optimisation Results 
The Black Snake optimisation is reasonably standard with virtually no change in value from shell 15 to shell 40; from revenue factor 
0.6 to revenue factor 1.4 (Table 12 & Figure 14), which is a significant range. 
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Table 12: Optimisation results for Black Snake. Evaluating Indicated only 

Pit 
Shell 

Revenue 
Factor 

Life best 
Years 

Life worst 
Years 

Rock 
kt 

Ore 
kt 

Waste 
kt 

Au 
g/t 

Strip 
t/t 

Recovered 
Ounces Au 

1 0.30 0.2 0.2 113 28 86 2.27 3.1 1,894 
2 0.32 0.2 0.2 122 29 92 2.28 3.2 1,996 
3 0.34 0.2 0.2 122 29 93 2.28 3.2 2,005 
4 0.36 0.2 0.2 122 29 93 2.28 3.1 2,010 
5 0.38 0.3 0.3 133 31 103 2.30 3.4 2,102 
6 0.40 0.3 0.3 134 31 103 2.30 3.4 2,104 
7 0.44 0.3 0.3 134 31 104 2.29 3.4 2,117 
8 0.46 0.3 0.3 139 31 107 2.29 3.4 2,152 
9 0.48 0.3 0.3 141 32 109 2.29 3.4 2,173 
10 0.50 0.3 0.3 160 36 124 2.19 3.4 2,355 
11 0.52 0.3 0.3 167 37 130 2.18 3.5 2,399 
12 0.54 0.3 0.3 167 37 130 2.18 3.5 2,401 
13 0.56 0.3 0.3 167 37 130 2.18 3.5 2,403 
14 0.58 0.3 0.3 171 38 133 2.17 3.5 2,433 
15 0.60 0.4 0.4 196 39 157 2.18 4.0 2,535 
16 0.62 0.4 0.4 207 39 167 2.19 4.2 2,579 
17 0.64 0.4 0.4 209 40 169 2.18 4.3 2,592 
18 0.66 0.4 0.4 214 40 174 2.18 4.3 2,616 
19 0.74 0.4 0.4 218 41 177 2.17 4.4 2,635 
20 0.76 0.4 0.4 219 41 178 2.17 4.4 2,640 
21 0.78 0.4 0.4 222 41 181 2.16 4.4 2,653 
22 0.82 0.5 0.5 231 41 189 2.16 4.6 2,681 
23 0.84 0.5 0.5 239 43 196 2.13 4.6 2,719 
24 0.86 0.5 0.5 239 43 196 2.13 4.6 2,720 
25 0.90 0.5 0.5 239 43 196 2.13 4.6 2,722 
26 0.92 0.5 0.5 239 43 197 2.13 4.6 2,723 
27 0.98 0.5 0.5 240 43 197 2.13 4.6 2,727 
28 1.00 0.5 0.5 240 43 198 2.12 4.6 2,728 
29 1.04 0.5 0.5 242 43 199 2.12 4.6 2,731 
30 1.08 0.5 0.5 242 43 199 2.12 4.6 2,732 

 

 
Figure 14: Optimisation chart for Black Snake. 
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Pit Design 
The open pit design parameters were developed for Mauretania pit and then applied to the other deposits. They are set out in 
Table 10. 
Ramps are 12m wide with passing bays at berms so that the ramp is 17m wide at these points to allow trucks to pass each other. 
The ramp gradient is 1:9. At this stage there is no indication that any walls are more or less competent than others so ramps are 
simple circular ones that are in each wall. 
A summary of the open pits is: 

• Mauretania 
o Ore starts 50m below surface but is prevalent from 70m below surface. The ore body is vertical and very 

high grade at its base. The pit is deliberately designed to mine the high grade out so that it is not left in 
an UG crown pillar. 

o Strip ratio is 68:1. It is expected that this will reduce should some Inferred Mineral Resource be confirmed 
during the grade control process. 

o 21,483 contained ounces. 

• Black Snake 
o There is a hill to cutoff with ore from surface. 
o Strip ratio is 6:1. This will reduce if some of the Inferred Mineral Resource be confirmed during the grade 

control process. 
o 2,915 contained ounces. 

 
Mauretania Pit Design 

Mauretania has a solid high-grade ore zone at depth that every optimisation targets (Table 13). 
As can be seen from the breakdown of material within the design, the strip ratio is very high, but the grade of the target ore zone 
is also very high. 
 

Table 13: Mauretania in pit Material Table 

 BCM TONNES GRADE 
VHG 8,766 26,791 23.10 
HG 1,594 4,897 8.14 
MG 766 2,432 2.54 
LG 15,094 46,538 1.05 
MW1 2,313 6,891 0.73 
MW2 6,141 17,632 0.67 
MW3 3,141 9,179 0.62 
WASTE 1,997,563 4,744,317  

 
TOTALS 2,035,378 4,858,677  

 
TOTAL ORE 26,220 80,658 8.85 

 
TOTAL MW 11,595 33,702 0.67 

STRIP (mw as waste) 59.2 
Note:  Material breakdown includes Inferred and Indicated Mineral Resources.  See Table 18 for Ore Reserves 

 
The optimisation shells were used as a design guide, however from the optimisations, it was clear that pit design needed to target 
full extraction of the very high grade ore zone.  The resultant pit design (Figure 15) is not compared to any of the optimisation shells 
(visually or quantitatively) since the target was to get the high grade ore pod.  There are no “goodbye cuts” in the design. Instead, 
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for the last 15m vertically, the ramps are narrowed to 6m width which will mean the trucks will need to back down or a loader will 
be needed to bring the rock out to the trucks. 

Figure 15: Mauretania final pit. 
There are some opportunities in this design: 

• Ramp through ore at 240mRL and mine the ore on retreat by top-loading out ramp 
• Change the ramp exit point to the west where the local ROM will likely be 

As discussed in the optimisation section, the Mauretania pit needed to target the high-grade zone of ore irrespective of the 
implications on waste. 
A visual inspection of the ore that was contained within the target Whittle shell and the final pit is shown in Figure 16. This shows 
that almost all of the target ore has been included in the pit design and what is left at the base of the pit would be accessible with 
a goodbye cut if the pit was mined to design. 

Figure 16: Mauretania final pit compared with ore within optimisation. 
 

Black Snake Pit Design 

The in pit material table for Black Snake is shown in Table 14. Black Snake is a lower grade deposit with a low strip ratio. Black 
Snake is a small pit, the optimisation work showed that mining the target ore was more important than the final shell being honoured. 
The pit deign is shown in Figure 17. 
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Table 14: Black Snake in pit Material table 

 BCM TONNES GRADE 
VHG    
HG 1,056 3,286 6.16 
MG 4,112 12,689 3.11 
LG 11,376 34,435 1.18 
MW1 1,104 3,263 0.73 
MW2 1,008 2,926 0.68 
MW3 1,120 3,275 0.63 
WASTE 76,576 196,396  

 
TOTALS 96,352 256,270  

 
TOTAL ORE 16,544 50,410 1.99 

 
TOTAL MW 3,232 9,464 0.68 

STRIP (mw as waste) 4.1 
Note:  Material breakdown includes Inferred and Indicated Mineral Resources.  See Table 18 for Ore Reserves 

Figure 17: Black Snake final pit. 
 
DUMPS AND INFRASTRUCTURE 
Waste dumps are designed with ramps that are 20m wide at 1:10 gradient. Slopes are 37° and batters wide enough to 
accommodate the future rehabilitated slope for the placement of topsoil.  The general layout for each of the reserves pits is shown 
Figure 18 and Figure 19. 
Detailed haul roads will be designed as part of operational readiness when the mining contractor can be involved and better 
topographic surfaces are available. In general, it is intended to use existing access tracks and simply upgrade where needed. 
It is likely that ore from Black Snake will be trucked directly to the ROM at Nobles Nob using the open pit haul truck fleet. Ore from 
Mauretania will be stockpiled at site, and then hauled to Nobles ROM using road trains in campaigns (Figure 20). 
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Figure 18: Waste dumps and local infrastructure at Mauretania. 

 

 
Figure 19: Waste dumps and local infrastructure at Black Snake. 
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WATER 
Dewatering 
Black Snake is a shallow pit that sits above the local water table. If there is any water in the pit it will be minor “nuisance” water that 
can be dealt with using a small “puddle- jumper” type pump. Mining at Black Snake takes only two months to complete. This mining 
will take place in the dry season, so there is no need to deal with rain water. The detailed pit design will include provision for bunds 
to control and prevent unexpected flooding. Black Snake is on top of a ridge, so is highly unlikely to become flooded other than by 
rain within its own catchment. 
Mauretania pit will sit below the water table. Water in the pit will be controlled by conventional sumps and a portable diesel pump, 
pumping the water up to tank or lined turkeys nest. Dewatering will be carried out by the mining contractor. 
 
Dust Suppression 
Dust on haul roads and pit areas will be controlled by use of a water truck. For Black Snake the water truck will be filled from a 
standpipe at Nobles Nob, using water either from dewatering of the Nobles Nob open pit, or from the Nobles Nob borefield. At 
Mauretania, the water truck will be filled from standpipe at the site, with water coming initially from a bore, and then once the pit 
goes deep enough, from a tank or turkeys nest. The water truck will be part of the mining contractors mining fleet. 

Figure 20: Project layout with project areas and road segment distances. 
 
OPEN PIT ORE RESERVE 
Mining Method 
The mining method is for the pits is conventional open cut mining with excavator/s and rigid body dump trucks. 
The details of the equipment sizing and the way the benches will be mined will be dependent on the mining contractor but 
experience within the study teams indicates that each 5m bench will be blasted with 1m of subdrill and that mining will be in two 
flitches of around 3m each. 
Grade control will be done by dedicated RC drilling, with blast holes logged simply used to confirm lithological contacts. 
There are some detail questions around ramp widths and passing bays for trucks to be resolved after assessment and feedback 
from mining contractors’ decisions will be made with safety systems being assessed against the need for mining additional volume. 
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Ore from all of the deposits will be transported via roads that already exist. Black Snake will use their mining trucks for haulage to 
the ROM. This will mean that the mining schedule will need to consider the long and short hauls to balance production to fully utilise 
and balance the trucking fleet.  
Equipment 
All open pits will be mined by conventional drill/blast and load/haul methods, using a primary 125t excavator and 90t rigid body 
dump trucks. For pits located within proximity of the plant, haulage will be direct to the active ROM area. For the remote pits, the 
ore will be taken to local stockpile areas and rehandled via road trains to the active ROM. The key fleet requirements are set out 
in Table 15. 

Table 15: Key open cut mining fleet requirements 

Fleet Quantity 
Excavator PC1250 and a backup PC800 or similar sizes 
Trucks 3 x 90t (peaking at 4) rigid body trucks (CAT777 size). 
Drills 2 for almost 3 years and then 1 drill 
Overland Haulage 1 road train hauling 3 trailers 
Manpower 51 (28 operators, 11 maintenance and 12 staff) 
Fuel 2.2m/l per year peak for open cut mining 
Explosives 1,300t per year peak requirement 

Personnel 
It is planned that open pit mining will be undertaken by a mining contractor. They will determine their staffing needs based on the 
contract. Supervising this will be the owner’s team. Due to the relatively small size of the open pits, and also the small scale of the 
Chariot Underground Mine, it is considered feasible to share this team. This is set out in Table 16. 

Table 16: Owner’s Team to cover both open pit and Chariot underground mining 

Owners Team Job Role Staff Count 
Mining Manager 1 
Senior Mining Engineer 1 
Surveyor 3 
Geologist 3 
Technical Officer 2 
Total 10 

Mining Schedule 
A mining schedule using the reserves pits, Chariot Underground and the two stockpiles; Crown Pillar stockpile and CPS stockpile 
at Nobles Nob was developed, using Minesched software. 
The mining schedule for the open pits is shown in Figure 21 and Figure 22. The charts presented here have a mining operation 
nominal start at Jan23. This should be simply treated as year one. 
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Figure 21: Waste mining schedule for the open pits.  
(Jan-23 is month 1)  

Note:  Rising Sun is included in the open pit schedule, however it is not an Emmerson Owned Deposit and is not being reported 
 in this release, it has been included as part of the overall TCMG FS 

 

 
Figure 22: Ore mining schedule for the open pits.  

(Jan-23 is month 1) 
Note:  Rising Sun is included in the open pit schedule, however it is not an Emmerson Owned Deposit and is not being reported in this release, 

it has been included as part of the overall TCMG FS 
 

Mill tonnes and grade per month. Most months are dominated by the grade of the stockpiles. The peaks will likely be blended down 
in a final schedule. 
The outputs from Minesched have been imported to TCMG’s financial model. Further optimisation of the order of processing the 
ore sources has been carried out in deriving the best balance of cashflow and capital investment. 
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MINE CLOSURE AND REHABILITATION 
Testing has been carried out on the waste rock, and it has been classified as Non Acid Forming (NAF). 
Open Pits 
During mining of each open pit an abandonment bund wall compliant with legal requirements will be put in place, and completed 
once the pit is finished. 
Waste dumps will be battered down in accordance with TCMG’s environmental management plan, and capped, and profiled, with 
details to prevent pooling and scouring. The dumps will then be seeded and maintained to encourage growth of native flora. 
The sites will have appropriate fencing and signage put in place. 
 
OPEN PIT ORE RESERVES 
A JORC 2012 classified Ore Reserve estimate was completed at part of this study, and is detailed in Table 17. 

Table 17: Open Pit Ore Reserve Estimate for Mauretania and Black Snake 

Classification Cut-Off Tonnes Grade Contained 
 g/t Au kt 

g/t 
Au Au ounces 

MAURETANIA 0.78    
PROVED  - - - 
PROBABLE  67.3 9.90 21,400 

SUB-TOTAL  67.3 9.90 21,400 
BLACK SNAKE 0.74    

PROVED  - - - 
PROBABLE  36.9 2.31 2,740 

SUB-TOTAL  36.9 2.31 2,740 
Notes: 

• Cut off grades are the economic cutoffs. 
• No dilution is applied to the ore grade reported. This is handled in the re-blocking process. 
• After due consideration and discussions on the geology it was decided not to have any ore loss to waste. With the high grades and 

the visual nature additional pit technicians and geologists will be employed to ensure that there is no ore loss and instead more material 
may be sent to the mill. 

The Open Pit Ore Reserve Estimate forms a component of TCMG’s overall Ore Reserve model, and is invalid in isolation. The 
Ore Reserve only comprises Indicated Mineral Resources. 
Additional to this Ore is the mineralised waste that should be processable at the end of mine life. In total this is around 14kt of 
material so not of any significance for the above table. 
PROCESSING & REVENUE FACTORS 
The processing strategy being adopted is for TCMG to construct and operate a conventional CIP plant at Nobles Nob.  

• Treat gold ore through a processing plant at Nobles Nob; 
• Based on the current study, the mine life extends for a period of 7 years 8 months 
• The process plant will be fed by ore from existing surface stockpiles, tailings dams, open pit mines and underground mines 
• Reserves are based on a gold price of A$2,450/oz 

MARKETING 
Gold dore from the mill will be transported to a gold refinery within Australia. 
Currently the futures curve is in contango indicating higher future prices. The current mine model utilises a A$2,450 gold price for 
the life of the model which is ~25% below the spot gold in AUD (Figure 2). 
INFRASTRUCTURE 
TCMG will be constructing the gold plant at Nobles Nob which will be supported by associated local infrastructure.  
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FORWARD WORK PROGRAMME 

The forward work programme includes: 

• Development Activities: 
o As mentioned above, TCMG are progressing with development activities for the Nobles Nob Gold Project, with 

relocation of the TCMG owned CIL processing facility is expected to commence once TCMG make the final 
investment decision.  Ore scheduling for the JV deposits along with the TCMG owned deposits are ongoing. 

• Ongoing exploration activities in the Tennant Creek Mineral Field, including: 
o Mineral resource estimation for the Golden Forty deposit. 
o Initial cyanide leach test work to confirm leachability of Golden Forty mineralisation. 
o Mineral resource estimation at the Eldorado Deposit. 
o Review exploration effectiveness along the Plum – Comstock trend (along Strike from the high-grade Nobles 

Nob - Juno - Eldorado structural corridor). 
o Ongoing structural analysis and interpretation of ultra detailed drone magnetic data. 

 
Further updates will be provided as progress is made on the forward work programme and additional data becomes available. 
 
 

For further information, please contact: 
Mike Dunbar      Media enquiries 

Managing Director and CEO    Michael Vaughan, Fivemark Partners  

E: mdunbar@emmersonresources.com.au   E: michael.vaughan@fivemark.com.au  

T: +61 8 9381 7838     T: +61 422 602 720  
 

This release has been authorised by the Board of Emmerson Resources Limited.  
 

Competency Statement 
This release has been compiled from previous ASX announcements regarding Mineral Resources for Mauretania and Chariot and 
pre feasibility reports which were completed by Mr Jim Moore and Mr Daniel Donald and Mr Steve Rose. Mr Mike Dunbar, who is 
a Member Australian Institute of Mining and Metallurgy has compiled this report.  Mr Dunbar has sufficient experience which is 
relevant to the style of mineralisation and types of deposits under consideration and to the activity which they are 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 Dunbar is a full-time employee of the Company and consents to the inclusion in this report of the 
matters based on information in the form and context in which it appears. 
Information in this announcement that relates to the Chariot and Mauretania Mineral Resource estimates has been extracted from 
the following Company ASX announcements:  

• ASX: 2 December 2021 – Chariot High Grade Gold Resource increased by 40% 

• ASX: 6 April 2022 – High-Grade Gold Resource for Mauretania at Tennant Creek 

The above announcements are available to view on the Company’s website at www.emmersonresources.com.au. 
The Company confirms that it is not aware of any new information or data that materially affects the information that relates to 
Mineral Resource estimates included in previous market announcements. The Company confirms that the form and context in 
which the Competent Person’s findings area presented have not been materially modified from the original market announcements.  
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The information in this report that relates to the Chariot Underground Ore Reserve is based on information compiled by Daniel 
Donald, B. Eng. (Mining), F.Aus.IMM (210032), a Competent Person who is a Member of the Australasian Institute of Mining and 
Metallurgy. Daniel Donald is an employee working for Entech Pty Ltd and has been engaged by Tennant Consolidated Mining 
Group to prepare the documentation for the Chariot Underground Mine plan on which the Ore Reserve Report is based and has 
sufficient experience that is relevant to the style of mineralization and type of deposit under consideration and to the activity being 
undertaken 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’. Daniel Donald consents to the inclusion in this report of the matters based on his 
information in the form and context in which it appears. 
 
The information in this report that relates to the Black Snake Mineral Resources is based on information compiled by Steve Rose, 
a Competent Person who is a Fellow of The Australasian Institute of Mining and Metallurgy. Steve Rose is a full-time consultant 
with Rose and Associates, Mining Geology Consultants. Steve Rose has sufficient experience that is relevant to the style of 
mineralisation and type of deposit under consideration and to the activity being undertaken 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’. 
Steve Rose consents to the inclusion in the report of the matters based on his information in the form and context in which it 
appears. 

 
The information in this report that relates to the Mauretania and Black Snake Ore Reserves is based on information compiled by 
Jim Moore, a Competent Person who is a Member of the Australasian Institute of Mining and Metallurgy. Jim Moore is an employee 
working for Mine Planning Services and has been engaged by Tennant Consolidated Mining Group to prepare the documentation 
for the Mauretania and Black Snake Mine plan on which the Ore Reserve Report is based and has sufficient experience that is 
relevant to the style of mineralization and type of deposit under consideration and to the activity being undertaken 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’. Jim Moore consents to the inclusion in this report of the matters based on his information in the form and 
context in which it appears. 
 
Regulatory Information 
The Company does not suggest that economic mineralisation is contained in the untested areas, the information contained relating 
to historical drilling records have been compiled, reviewed, and verified as best as the Company was able. As outlined in this 
announcement the Company is planning further drilling programs to understand the geology, structure, and potential of the untested 
areas. The Company cautions investors against using this announcement solely as a basis for investment decisions without regard 
for this disclaimer. 
Forward-Looking Statements 

This document may include forward-looking statements, opinions and projections, all preliminary in nature, prepared by the 
Company on the basis of information developed by itself in relation to its projects. Forward-looking statements include, but are not 
limited to, statements concerning Emmerson Resources Limited’s anticipated future events, including future resources and 
exploration results, and other statements that are not historical facts. When used in this document, the words such as “could”, 
“estimate”, "plan," "expect," "intend," "may”, "potential," "should," “believe”, “anticipates”, “predict”, “goals”, “targets”, “aims”, 
“outlook”, “guidance”, “forecasts”, “may”, “will”, “would” or “should” or, in each case, their negative or other variations or similar 
expressions are forward-looking statements. By their nature, such statements involve known and unknown risks, assumptions, 
uncertainties, and other important factors, many of which are beyond the control of the Company, and which may cause actual 
results, performance, or achievements to differ materially from those expressed or implied by such statements. 
Forward-looking statements speak only as at the date of this document and the Company does not undertake any obligation to 
update forward-looking statements even if circumstances or management’s estimates or opinions should change. Forward-looking 
statements are provided as a general guide only and should not be relied on as an indication or guarantee of future performance. 
No representation is made that any of these statements or projections will come to pass or that any forecast result will be achieved, 
nor as to their accuracy, completeness or correctness.  Similarly, no representation is given that the assumptions upon which 
forward looking statements may be based are reasonable. Given these uncertainties, investors should not place undue reliance on 
forward-looking statements. The Company cautions investors against using this announcement solely as a basis for investment 
decisions without regard for this disclaimer. 
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About Emmerson Resources 
Tennant Creek 
Emmerson has a commanding land position and is exploring the Tennant Creek Mineral Field (TCMF), one of Australia’s highest-
grade gold and copper fields that has produced over 5.5Moz of gold and 470,000t of copper from deposits including Warrego, 
White Devil, Orlando, Gecko, Chariot, and Golden Forty. These high-grade deposits are highly valuable exploration targets, and to 
date, Emmerson’s discoveries include high-grade gold at Edna Beryl and Mauretania, plus copper-gold at Goanna and Monitor 
and these were found utilising new technology and concepts and are the first discoveries in the TCMF for over two decades.  
The rush of new tenement applications by major and junior explorers in the Tennant Creek district, not only highlights the 
prospectivity of the region for copper and gold but also Emmerson’s strategic ~1,800km2 land holding.  
New South Wales 
Emmerson is actively exploring two early-stage gold-copper projects in NSW, identified from the application of 2D and 3D predictive 
targeting models. 
The highly prospective Macquarie Arc in NSW hosts >80Moz gold and >13Mt copper with these resources heavily weighted to 
areas of outcrop or limited cover. Emmerson’s exploration projects contain many attributes of the known deposits within the 
Macquarie Arc but remain underexplored due to historical impediments, including overlying cover (farmlands and younger rocks) 
and a lack of effective historic exploration.  

JORC Resource Details: 

Deposit 

Indicated Resources Inferred Resources Total Resources 

Tonnes 
(Kt) 

Gold 
Grade 
(g/t) 

Ounces Tonnes 
(Kt) 

Gold 
Grade 
(g/t) 

Ounces Tonnes 
(Kt) 

Gold 
Grade 
(g/t) 

Ounces 

Mauretania 159 4.8 25,000 97 1.4 4,000 256 3.5 29,000 

Chariot (OP) 64.5 18.1 37,600 8.2 14.4 3,800 72.7 17.7 41,400 

Chariot (UG) 334.6 7.0 77,000 138.9 4.6 20,400 483.5 6.3 97,400 

Black Snake (OP) 50.9 2.1 3,500 29.0 1.1 1,000 79.9 1.7 4,500 

Total 619.3 7.2 143,200 273.0 3.4 29,700 892.2 6.0 172,900 

The Company confirms that it is not aware of any new information or data that materially affects the information that relates to 
Mineral Resource Estimates included in previous market announcements. The Company confirms that the form and context in 
which the Competent Person’s findings area presented have not been materially modified from the original market announcements.  
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Appendix 1 Material Terms and Conditions for the Exploration and Mining Joint Ventures 
 
Exploration Joint Ventures (NPA and SPA) 
The following is of the summary material terms and conditions of the Earn-in & Exploration Joint Venture agreements between the Emmerson 
Group and Tennant Consolidated Mining Group Pty Ltd (TCMG): 

(a) Emmerson and TCMG have entered into the Northern Area Earn-In & Exploration Joint Venture Agreement on 15 March 
2021 (NPAEEJV), and the Southern Area Earn-In & Exploration Joint Venture Agreement on 24 May 2021 (SPAEEJV) 
(collectively the Exploration JVs). The Exploration JVs cover mineral titles held by Emmerson in the northern and southern 
areas of the Tennant Creek region respectively.  

(b) Each of the Exploration JVs requires TCMG to satisfy an exploration Earn-In Obligation during an agreed Earn-In Period 
for TCMG to earn an interest in the mineral titles covered by the relevant agreement.  

(c) The Earn-In Obligation under the NPAEEJV is $5,500,000 (GST exc.) and the Earn-In Period is five (5) years commencing 
from 14 November 2020. TCMG is subject of a Minimum Earn-In Expenditure Commitment requiring that it expend not 
less than $750,000.00 (exc. GST) in the first 12 months of the Earn-In Period, not less than $1,250,000.00 (exc. GST) in 
the second, third and fourth 12 month periods of the Earn-In Period, and not less than $1,000,000.00 (exc. GST) in the 
fifth 12 month period of the Earn-In Period. 

(d) Upon satisfaction of the Minimum Earn-In Expenditure Commitment under the NPAEEJV, TCMG is entitled to earn a 75% 
interest in the mineral titles covered by the NPAEEJV (a 25% interest is to be retained by ERM) and a 100% interest in the 
mineral titles covered by the NPASMJV.  

(e) The Earn-In Obligation under the SPAEEJV is $5,000,000 (GST exc.) and the Earn-In Period is five (5) years commencing 
from 24 May 2021. TCMG is subject of a Minimum Earn-In Expenditure Commitment requiring that it expend not less than 
$1,000,000.00 (exc. GST) in relation to each 12 month period of the Earn-In Period. 

(f) Upon satisfaction of the Minimum Earn-In Expenditure Commitment under the SPAEEJV, TCMG earns a 75% interest in 
the mineral titles covered by the SPAEEJV (a 25% interest is to be retained by ERM) and a 100% interest in the mineral 
titles covered by the SPASMJV.  

Small Mine Joint Ventures (NPA and SPA) 
The following is of the summary material terms and conditions of the Small Mine Joint Venture agreements between the Emmerson Group 
and TCMG: 

(a) Emmerson and TCMG have entered into the Small Mines Joint Venture Agreement (NPASMJV) on 15 March 2021 and 
the Small Mines Joint Venture Agreement – Southern Area on 24 May 2021 (SPASMJV) (collectively the SMJVs). The 
SMJVs are related agreements to the respective Exploration JVs (i.e. the NPASMJV and the NPAEEJV are related and 
the SPASMJV and the SPAEEJV are related). 

(b) The only mineral title initially covered by the NPASMJV is ML32214 (Mauretania). 
(c) The mineral titles initially covered by SPASMJV are ML30096 (Malbec West), ML23216 (Chariot), MLC176 (Chariot), 

MLC177 (Chariot), and MLC53 (Black Snake). 
(d) It is possible for a mineral title covered by an Exploration JV to be removed from the Exploration JV and added to the 

corresponding SMJV. This can occur by the relevant SMJV management committee making a development proposal to 
develop a mineral deposit on a mineral title covered by the corresponding Exploration JV. If that development proposal is 
accepted by the relevant Exploration JV management committee the mineral title is to be transferred to and managed 
under the corresponding SMJV. 

(e) It is also possible for a mineral title covered by an SMJV to be removed from the SMJV and transferred into the 
corresponding Exploration JV. That will occur if TCMG does not commence commercial production of minerals from the 
relevant mineral title within five (5) years of execution of the relevant SMJV or within five (5) years of the mineral first being 
brought under the SMJV. For example, that will mean that ML32214 (Mauretania) will be returned to the NPAEEJV if 
commercial production from it does not commence by 15 March 2026. 

(f) ERM retains 100% ownership of mineral titles covered by the SMJV's until the Earn-In Obligation under the corresponding 
Exploration JV has been met by TCMG. At that point TCMG earns a 100% interest in those mineral titles and ERM's 
interest is converted to a royalty. The royalty rate is a gross production royalty of 6% on gold and other precious metals 
and 2% on other mineral products.  

(g) TCMG is subject to a production target of 30,000 ounces of gold on each of the SMJVs (i.e. 60,000 ounces in total under 
both SMJVs) within five (5) years of the date of each SMJV. TCMG is required to pay ERM at not less than the royalty rate 
for any shortfall below the production target, calculated using the prevailing gold price averaged across the 12 month period 
before the end of the five (5) year period. 
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Appendix 2 Chariot JORC Table 1 (Sections 1, 2, 3 & 4) 

The exploration results contained within the above company release are in accordance with the guidelines of The 
Australasian Code for the Reporting of Exploration Results, Mineral Resources and Ore Reserves (the JORC Code, 2012) 
Section 1: Sampling Techniques and Data – Chariot 
(Criteria in this section apply to all succeeding sections) 

Criteria Commentary 
Sampling techniques • Chariot Open Pit Mineral Resource Estimates (MRE) estimated in 2013 is recently re-classified in 2021 Optiro 

Pty Ltd (Optiro) (refer to text in this announcement). The Open Pit MRE is based on logging and sampling of 
258 drillholes, with approximately 3,084 drilling samples (predominantly 1m interval), with ranges from 0.5m to 
1.4m. Drilling type include reverse circulation (RC) (30% of samples) and surface and underground diamond 
drillholes (DDH) (70% of samples). 

• Chariot Underground MRE (Optiro, 2021) is based on logging and sampling of 197 drillholes, with 
approximately 4,079m of samples (predominantly 1m interval), with ranges from 0.5m to 1.4m. Drilling type 
include surface and underground DDH (98% of samples) and RC (2% of samples). 

• Sampling techniques of 22 RC drillholes by Normandy Tennant Creek Pty Ltd (NTC) from 1998 – 2001 - 
samples were taken from cyclone with a split sample for each meter. Variations in sample quantity and wet 
samples were not recorded. 3m composite sample collected by spearing the cycloned 1m samples. For surface 
DDH, 20 holes were sampled, with a nominal 1m sample collected from half core splits. Generally, sampling 
was constrained by ironstone boundaries.  

• Sampling techniques of 118 RC drillholes by Giants Reef Mining Pty Ltd (GRM) from 2001-2005 - samples 
were collected on a 1m basis using a 5 ¼ inch diameter face-hammer, with sample split through a three-tier 
splitter. Composite samples were then created from the 1m samples using a variety of sample lengths ranging 
from 3m to 6m. Every 1m interval, a sieved chip samples were collected and put in a chip tray. For surface 
DDH, 26 holes were sampled based on geological boundaries to a maximum length of 1m, marked up prior to 
being halved by diamond saw, same side of the cut core was dispatched to the laboratory. For underground 
DDH, 269 holes were sampled with the whole core submitted for analysis. The maximum sample length was 
controlled by the amount of sample that can physically fit into a calico sample bag (8” x 12”), with LTK60 size 
core, this approximates ~0.8m.  

Drilling techniques • Data used for both Open Pit and Underground MRE are from historical drilling of NTC and GRM from 1998 – 
2005 

o Logging and sampling of 136 RC holes and 122 DDH (HQ and NQ) were used in the Open Pit 
estimation. 

o Logging and sampling of 4 RC holes, 27 surface DDH (HQ, HQ3 and NQ2 core sizes) and 166 
underground DDH (LTK60 - 44.1mm core diameter) were used for Underground estimation.  

• Drilling at Chariot completed by Emmerson Resources Ltd (ERM) from 2014-2015 were outside the Chariot 
deposit and thus not included in the resource estimation.  

Drill sample recovery • Drill sample recovery was not recorded for all RC drilling.  
• Core recoveries are fair to good on comments and data recorded on previous company reports. 
• Recoveries from some of the surface and underground diamond drillholes range from 50% to 98%.  

Logging • The entire length of all drillholes has been logged for lithology, weathering/oxidation, alteration, mineralization, 
veining, and structures by NTC and GRM.  

• Standard logging/operating procedures (SOPs) were employed by NTC and GRM for logging RC chip and 
diamond core. Lithological logging is both quantitative and qualitative.  

• Logging codes and operating procedures were reviewed by Emmerson geologist in 2013 and were considered 
satisfactory. All lithological, oxidation, alteration and presence of sulphide information were converted to 
Emmerson standard lithological naming convention.  

• Logging is to a level of detail to support appropriate MRE.  
Sub-sampling techniques 
and sample preparation 

• NTC and GRM employed sampling protocols for sampling RC samples and DDH core samples. Both company 
sampling procedures are considered satisfactory by Emmerson geologists. 

• Historical Drilling: NTC – 1998 – 2001:  
o Core from surface drilling was cut in half using a standard brick saw. A nominal 1m sample collected 

from half core splits, with same side of the cut core dispatched to the laboratory for assaying. Sampling 
was constrained by ironstone boundaries  

o RC samples were taken from cyclone with a split sample for each meter. Variations in sample quantity 
and wet samples were not recorded. 3m composite sample collected by spearing the cycloned 1m 
samples. Intervals returning >0.1g/t Au were re-assayed using the 1m splits. 

• Historical Drilling: GRM – 2001 to 2005 
o Core from surface drilling was cut in half using a diamond saw. Samples were based on geological 

boundaries to a maximum length of 1m, marked up prior to being halved by diamond saw, same side of 
the cut core was dispatched to the laboratory for assaying.  

o Core from underground drilling were sampled with the whole core submitted for analysis. 
o RC samples collected on a 1m basis using a 5 ¼ inch diameter face-hammer, with sample split through 

a three-tier splitter. Composite samples were then created from the 1m samples using a variety of 
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sample lengths ranging from 3m to 6m. Any anomalous composite samples were re-sampled as 
individual 1m samples with the sample split for assaying approximately 1 – 3 kg.  

o Special instructions from GRM to the North Australian Laboratories Pty Ltd (NAL): Crush entire 
samples to minus 10mm, split off one quarter volume and place in original sample bag; Fine crush 
remainder and split off 1kg sample for pulverising; Pulverise 1kg and split off 50mg sub-sample for full 
suite assay; for every 10th sample, assay (Au only) to get repeats, duplicates, and sub-samples. 

o All coarse crush, all 50gm sub-samples, and the remainder of bulk sample reject were returned to 
GRM. 

Quality of assay data and 
laboratory tests 

• Historical field QC procedures undertaken by NTC and GRM have been documented and reviewed, which 
involve the use of certified reference material (CRM) as assay standards and include blanks and duplicates. 

• Historical Drilling: NTC – 1998 – 2001:  
o Australian Laboratory Services P/L (ALS) in Alice Spring carried out assaying for NTC. RC and core 

samples by fire assay using a 50g charge (FA50).  A suite of ancillary elements (Cu, Bi, Pb, Zn, Ag and 
Fe) were also assayed by Aqua Regia (AR) digestion and Atomic Absorption Spectroscopy (AAS) 
finish. The rejects of selected high-grade samples were re-assayed by screen fire assay (SFA). This 
method involves screening of a 2kg sample through a 200mesh screen, then fire assaying the entire 
coarse fraction, including the screen. The grade of the fine fraction is determined by multiple FA50 
assays. The method was applied to samples with presence of visible gold in the drill core. For high 
grade RC sample results, RC re-splits prepared from the original cyclone 1m samples were also re-
assayed by a SFA method.  

o Procedures developed for assay quality control (standard submitted every 10th sample), field 
duplication and blanks were also inserted.  

• Historical Drilling: GRM – 2001 to 2005 
o Amdel Laboratories in Adelaide carried out assaying of GRM from 2001 to 2003. Gold was assayed by 

FA50, and ancillary elements Bi, Cu and Fe analysed by AR/AAS.  
o North Australian Laboratories Pty Ltd (NAL) based in Pine Creek supplied analytical services to GRM 

from 2003 to 2005. Samples were prepared in Tennant Creek and analysis completed in Pine Creek, 
using a 50g charge FA. standard CRM were inserted at the end of the sample string, and blank 
inserted after any anticipated high-grade samples.   

• In 2003, Snowden Mining Industry Consultants Pty Ltd (Snowden) completed an independent technical audit of 
the Chariot Project as proposed by GRM. Part of the audit is the Quality of Sampling including Quality 
Assurance and quality control (QAQC) collected at by NTC and GRM submitted to ALS and Amdel (field 
duplicates, blanks, standards, SFA, and internal laboratory standards). Overall, Snowden reported that the 
Chariot Project is robust, and the data presented provide a reasonable expectation of Probable Ore reserves, 
production rates, costs, and revenues. 

• In 2005, Snowden reported a review of the QAQC collected by GRF submitted to NAL (CRM/standards, blanks, 
duplicates, laboratory cross checks). Overall, Snowden’s conclusion is that the Chariot database provides 
acceptably representative samples and of the mineralization at Chariot.  

Verification of sampling 
and assaying 

• All data from NTC and GRM is kept in the ERM database (DataShed). In 2013 and 2021, Emmerson geologists 
have reviewed and verified the hard copy historical drilling information for Chariot.  

• The hard copy data is from NTC and GRF drilling from 1998 to 2005. Original historical data sheets and files 
were used to validate drilling results and the contents of the digital database against the original logging. 

• Original Assay Certificates from NTC and GRM drilling (1998 to 2005) were used to validate the digital data in 
ERM DataShed.  

• In 2005, Snowden reported a review of the QAQC collected by GRF submitted to NAL, which include the 
laboratory cross check. GRM have submitted a series of duplicate samples to NAL and ALS for comparison. 
Snowden’s review showed that the laboratory comparison duplicate data indicated that a similar level of 
precision was achieved between the two laboratories.  

Location of data points • Previous tenement holders, NTC created the survey control for the drilling grid over the Chariot area in 1992 
and 1993. The grid is parallel to the Australian Map Grid (AMG Datum AGD66) and local elevations are 1,000m 
above Australian Height Datum (AHD) values.  

• Using total station survey equipment, GRM established control over the Chariot area and drill collars have been 
located with accuracy of ± 100mm.  

• Topographic measurements are collected (updated) from the final survey drill hole pick up.  
• All downhole survey measurements were surveyed by a single shot downhole camera every 30m. GRM edited 

the data to exclude readings that are obviously affected by magnetic interference. The single shot camera 
results have been partly crosschecked by a downhole gyroscope probe that records dip and bearing. GRM 
reported good correlation between methods. 

• ERM database included columns with the transformation of AMG Datum AGD66 to MGA Datum GDA94, and 
local elevations converted to AHD.  

Data spacing and 
distribution 

• No exploration results are reported in this report. 
• Geological modelling and a geostatistical analysis have been determined that drill spacing is sufficient to 

establish the degree of geological and grade continuity necessary to support the reported Mineral Resource as 
qualified through classification.  
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Orientation of data in 
relation to geological 
structure 

• The majority of the drilling is perpendicular to the interpreted strike of the Chariot deposit.  
• A 3D geological model was generated by ERM geologist in 2013 using validated lithology and mineralization 

from historical drilling.  
• Review of available drill data, historical reports and geological maps suggest that the Chariot deposit has been 

drilled at the correct orientation. 
• Surface drill holes used in the estimation are angled (~60°) to intersect the orebody. Underground holes were 

drilled in fans (~+35° to -45°) to intersect the orebody.     
Sample security • RC and DDH sampling protocols were employed by NTL and GRM from 1998-2005. 

• Sampling protocols showed samples were selected/collected, bagged, and labelled in the calico bags. 
• Samples were then placed inside polywoven bags and sealed for transport to the assay laboratory. 
• The assay laboratory confirms that all samples have been received and that no damage has occurred during 

transport.  
• While samples are being processed in the Lab they are considered to be secured.  

Audits or reviews • In 2003, Snowden Mining Industry Consultants Pty Ltd (Snowden) completed an independent technical audit of 
the Chariot Project as proposed by GRM. Overall, Snowden reported that Project is robust, and the data 
presented provide a reasonable expectation of Probable Ore reserves, production rates, costs and revenues. 

•  An internal database review and validation was undertaken in 2013 and 2021 by ERM geologists. Data was 
validated against original data sources for collar, survey, lithology, alteration, mineralization, structure and 
assay. The overall error rates across the dataset were found to be very low. Isolated issues include absence of 
survey intervals and minor errors in collar survey precision. 

Section 2: Reporting of Exploration Results – Chariot 
(Criteria in this section apply to all succeeding sections) 

Criteria Commentary 
Mineral tenement and land 
tenure status 

• The Chariot tenure group currently encompasses three granted mineral leases (ML23216, MCL176 & 
MCL177) that cover a combined area of 0.47 km2.  

• The tenure includes the historically mined Chariot mine site including tailings and immediate surrounds.  
• ERM manage and operate these titles under a small mine joint venture agreement with Tennant Consolidated 

Mining Group (TCMG JV).  
• The Chariot group of tenements forms part of ERM’s Southern Project Area (SPA). 
• The titles are subject to the following agreements: 

o Mineral Lease NO 23216 Agreement, signed in July 2002 between the Native Title holders of the 
Tennant Creek region, represented by the Central Land Council, and Giants Reef Exploration Pty Ltd, 
and 

o the Indigenous Land Use Agreement (ILUA), signed in September 2000 between the Native Title 
holders of the Tennant Creek region, represented by the Central Land Council, and Giants Reef 
Exploration Pty Ltd. 

• All tenements are in good standing and no known impediments exist. 
Exploration done by other 
parties 

• Previous exploration within MLC176-177 & ML23216 was conducted by NTC (1998-2001) and GRM (2001-
2005). 

• Emmerson Resources conducted exploration drilling to test Chariot East, Chariot West, Chariot North and 
Chariot South from 2014-2015.  

Geology • The gold-copper-bismuth mineralisation of the Tennant Creek Mineral Field is predominantly hosted in 
magnetite-chlorite-hematite ironstones or sheared variants. The ironstones and associated mineralisation are 
localised in EW- to WNW-trending structures that have historically been referred to as "lines of lode". They lie 
discordant to folded Warramunga Formation rocks and tend to be located in structural flexures, near the hinge 
zones of fold axes.  

• The Chariot mine forms part of the Wine Line corridor, a well-defined structural zone aligning several known 
deposits from Malbec in the west to TC8 in the east. The local geology comprises Lower Proterozoic 
Warramunga Formation siltstone, sandstone and greywacke. Minor components of the Warramunga 
Formation include hematite-jasper-quartz (haematite shale) units and quartz-magnetite-hematite ironstone. 
Transported cover sediments blanket the Chariot area with colluvial deposits and aeolian sands of up to 7 m 
thick in places.  

• The mineralisation at Chariot is located in hematite-magnetite-chlorite (“ironstone”) rock, with gold as the 
dominant economic commodity and subordinate copper and bismuth. The distribution of economic grades 
appears structurally controlled. The ironstone is shaped in the form of an elongated teardrop in section, which 
is thickest at depth and essentially lenticular in plan view. The Chariot system is interpreted to be a shear 
system within the alteration and ironstone units which has pinch and swell zones that determine where the 
broad mineralisation zones occur. Faulting and shearing are very localised, and as such have not been used to 
constrain the mineralisation and geological domains. 

• The weathering profile over the Chariot mineralisation is extensive to depths of over 100 m. 
• The Chariot mine historically produced ~86,326oz Au between 2003 and 2005.  
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Drillhole information • The Chariot Project is in Figure 1. A drillhole location map is included in Figure 2. All drill hole information, 

including tabulations of drillholes positions and lengths is stored in ERM DataShed.  
• This information is not included herein as the Mineral Resource estimate incorporates this information.  

Data aggregation methods • No data aggregation in the original assay database were done prior to estimation.  
• Metal equivalents are not reported  

Relationship between 
mineralisation widths and 
intercept lengths 

• The Chariot orebody is subvertical. All holes used in the MRE were drilled at an angle to intersect 
mineralization.  

• Based on review of drill data and historical reports it is considered that the drilling is representative and that no 
sample bias has been introduced. 

• Review of available drill data, historical reports and geological maps suggest that the Chariot orebody has 
been drilled at the correct orientation. 

Diagrams • Relevant maps and a long section are included with this announcement.  
Balanced reporting • Exploration results are not reported as part of this announcement.  
Other substantive 
exploration data 

• A geotechnical review by ERM/TCMG consultant (2021) assessed the ‘failure zone’ material, which was 
previously classified as inferred given the uncertainty of the mineability of this material. Based on the 
subsequent review, which concluded that the material within this ‘at risk’ zone has reasonable prospects of 
eventual economic extraction (RPEEE), the material within this zone has been upgraded to an indicated 
classification in both the Nov 2021 underground MRE and the October 2013 open pit MRE (Refer to Section 
3).  

Further work • The next steps at Chariot include finalising the mining options and studies, permitting, and assessing the 
potential for resource additions, particularly from extensions to the underground resource which currently 
remains open at depth. 

 
Section 3: Estimation and Reporting of Mineral Resources – Chariot 
(Criteria listed in section 1, and where relevant in sections 2, also apply to this section.) 

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. 

• All historical Normandy and Giants Reef Mining data for the 
Chariot Gold deposit was uploaded into ERM’s DataShed 
database after ERM acquired the project. ERM data was 
logged in the field, and imported into DataShed, with assay 
files uploaded in digital format upon receipt from the 
laboratory. 

• Routine database checks are conducted by ERM’s 
consultant Database Manager. 

• All data has been validated by ERM geologists prior to 
inclusion in the resource estimate. 

• Personnel access to the DataShed database is restricted to 
preserve the security of the data. 

 • Data validation procedures used. • During 2005, an independent consultant (Snowden) 
reviewed the results from the QC samples and concluded 
that the QC samples used to monitor the laboratories 
performance were successful in showing that the analytical 
results are sufficiently reliable to be used in the present 
resource estimation. 

• All data was checked visually by ERM in 3D to ensure that 
hole locations and surveys were correct. 

Site visits • Comment on any site visits undertaken by the 
Competent Person and the outcome of those 
visits. 

• A site visit was not undertaken by the Competent Person. 

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

• The Competent Person did not undertake a site visit to 
the area as there is no access to the underground deposit. 
The Competent Person is very familiar with the Project and 
has previously worked in the Tennant Creek area and on 
the Project during 2002 to 2004 and 2008 to 2010. 

Geological 
interpretation 

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

• The geological interpretation of the deposit is based on 
open pit and underground mapping and sampling of the host 
units which have been interpreted into a 3D model of the 
lithology domains. The high density of RC and Diamond 
drilling throughout the deposit and underground mining has 
supported the development of a robust geological model 
and understanding of the mineralisation distribution. 
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• The host rocks are generally well defined in the logged 

lithology records. Geological continuity is demonstrated by 
historical underground mining.  

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

• Data is stored in a master DataShed database. Exports 
were in CSV format for import to modelling software, with 
separate files for collar, survey, assay, geotechnical, 
density, core recovery, magnetic susceptibility, and 
geological structures. No assumptions were made or 
applied to the data. 

• The data is considered to be robust due to effective 
database management, and validation checks to verify the 
quality.  Original data and survey records are utilised to 
validate any noted issues. 

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

• Alternative interpretations for the mineralisation in the 
underground model have been reported as a high-grade 
selective model which uses an ordinary kriged estimate 
within constrained mineralisation domains. This 
interpretation resulted in a highly selective high grade 
Mineral Resource Estimate which does not reflect current 
exploitation plans. 

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

• The underground gold grade estimate is wholly constrained 
within the alteration lithological unit. The fresh rock density 
estimate is wholly constrained within the alteration and 
ironstone lithological units. The open pit grade estimate has 
ensured that mineralised domains are wholly constrained 
within the ironstone and alteration geological units. All 
geological observations were used to guide the 
interpretation and further control the trends of the Mineral 
Resource estimate. 

 • The factors affecting continuity both of grade 
and geology. 

• Gold mineralisation at Chariot occurs as lenses, typically 
(but not entirely) hosted by the east-west striking magnetite-
haematite-rich ironstone unit. Some mineralisation is 
present within the chloritised halo surrounding the ironstone.  

• The Chariot system is interpreted to be a shear system 
within the alteration and ironstone units which has pinch and 
swell zones that determine where the broad mineralisation 
zones occur. Faulting and shearing are very localised, and 
as such have not been used to constrain the mineralisation 
and geological domains.  

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 Chariot deposit Mineral Resource has an approximate 
strike length of 160 m and width of up to 30 m within 
ironstone and alteration units. The open pit block model 
extends down to 180mRL, which is 150 m below surface. 
The underground block model extends from the 180mRL to 
the -210mRL which is further 390 m vertical extent.  

• The plan width of mineralised zones in the open pit model 
ranges from 5 m to 30 m for the narrower mineralisation 
Domains. 

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. 

Software used: 
• Leapfrog Geo – wireframe modelling of geological units 
• Snowden Supervisor - geostatistics, variography, kriging 

neighbourhood analysis (KNA) and block model validation. 
• Datamine Studio RM – wireframe modelling of 

mineralisation domains for the open pit model, drill hole 
validation, compositing, block modelling, estimation, 
classification and reporting. 

Open Pit Model above 180mRL  
• Mineralisation was domained into 24 mineralisation lenses 

using a nominal 1 g/t gold cut-off above the 150mRL and 
4.0 g/t gold cut-off below the 150mRL.  

• Drillhole intercepts were composited downhole to 1m 
lengths and gold estimation of all mineralisation domains 
(including the low-grade ironstone and alteration domains) 
was carried out using ordinary kriging and hard boundaries 
between all domains. Three search passes, with increasing 
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search distances and decreasing minimum sample 
numbers, were employed.  

• Density was estimated by Ordinary Kriging in the fresh rock 
material within the alteration and ironstone rock units using 
hard boundaries. Density variography returned a nugget 
from 28% to29% and a maximum range of 150m by 74m by 
25m.  Density measurements in the oxide ironstone (3.55 
t/m3) and oxide alteration (2.88 t/m3) domains were assigned 
default values as there was not enough density 
measurements to support an estimate. 

• A parent block of 5m (Y) x 5m (X) x 10m (Z) with sub celling 
to 2.5m (Y) x 1m (X) x 5m (Z) was used.  

• Treatment of extreme grade values – high grade results 
within the deposit were capped by analysing histograms, log 
histograms, log probability plots and spatial analysis of 
individual high grades. Top cuts varied between 230g/t for 
all high-grade domains and 4g/t gold for the ironstone 
domains and 3.0 g/t gold for the alteration. Caps were 
applied to composites prior to estimation. 

Underground model below 180mRL 
• The alteration and ironstone lithology wireframes were 

updated by implicit modelling using Leapfrog Software to 
produce smoother, more lensoidal surfaces. The overall 
geometry and constraints of the previous geological 
interpretation were adhered to, and all wireframe solids 
were snapped to RC and diamond drillholes. Face sample 
lines and sludge drillholes were used to guide the 
mineralisation interpretation, but not necessarily snapped 
into the wireframe solids. 

• An indicator approach was applied to the material within the 
alteration domain to separate out the low-grade sub-
domains. The categorical indicator process is based on the 
inflection grade threshold exhibited by the data at 0.20 g/t 
gold. Categorical variography returned a nugget of 25% and 
a maximum range of 86m by 25m by 9m. The categorical 
processing resulted in the blocks being divided into high and 
low-grade sub-domains using a 45% probability threshold; 
the blocks thus selected were then used to control grade 
estimation.  

• Drillhole intercepts were composited downhole to 1 m 
lengths and gold estimation was carried out using ordinary 
kriging with Dynamic Anisotropy (DA), and hard boundaries 
between the sub domains. DA allows the search ellipsoid to 
follow the vein reference plane to improve local estimation 
efficiency. Caps (top-cuts) were applied to the composites 
prior to estimation to reduce the influence of outliers, 138 g/t 
gold to the high-grade domain, and 0.7 g/t gold to the low-
grade domain. Hard boundaries were applied between the 
low- and high-grade subdomains. Gold variography for the 
high-grade domain returned a nugget of 20% and a 
maximum range of 91m by 36m by 10m. Gold variography 
for the low grade returned a nugget of 39% and a maximum 
range of 81m by 81m by 15m. Three search passes were 
used, with increasing search distances and decreasing 
minimum sample numbers. 

• Density was estimated by Ordinary Kriging in the fresh rock 
within the alteration and ironstone rock units using hard 
boundaries. Density variography returned a nugget from 4% 
to 12% of the sill and a maximum range extending to 77m 
by 49m by 20m. Density measurements in the oxide 
ironstone (3.55 t/m3) and oxide alteration (2.88 t/m3) 
domains were assigned default values as there was not 
enough density measurements to support an estimate.  

• A parent block of 5m (Y) x 5m (X) x 10m (Z) with sub celling 
to 1.25m (Y) x 1.25m (X) x 2.5m (Z) was applied.  
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 • The availability of check estimates, previous 

estimates and/or mine production records and 
whether the Mineral Resource estimate takes 
appropriate account of such data. 

• Previous recent estimates have been carried out by Optiro 
(2013) and Snowden (2005). Comparisons to these models 
are not definitive due to the markedly differing estimation 
methodology and domaining used.  

• As part of the current underground MRE update, a check 
estimate was made using the ironstone and alteration 
domains as a hard boundary for a separate CIK estimate to 
distinguish the low-grade mineralisation.  Comparison of this 
alternative model shows that there is local metal 
underestimation in the alteration domain and that the current 
reported MRE validates better with the input composite 
data. 

• An alternative CIK check estimate was undertaken using a 
higher cut-off grade for CIK estimation in the ironstone 
domain. This check model returned a 3% lower metal which 
confirms that a CIK approach to sub-domaining out low-
grade mineralisation at the Chariot deposit is an appropriate 
and robust approach. 

 • The assumptions made regarding recovery of 
by-products. 

• No by-product recovery has been assumed. 

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

• No other elements were estimated. 

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

• The parent block size is 5m (Y) x 5m (X) x 10m (Z). This is 
based upon an average drillhole spacing of 10 m x 10 m 
and optimised to the mineralisation direction of east-west. 

 • Any assumptions behind modelling of selective 
mining units. 

• The Chariot deposit has been mined by both open pit and 
underground methods. The selectivity implied by the current 
underground MRE model is considered to be appropriate for 
a bulk tonnage underground extraction style gold deposit to 
be exploited. Internal dilution has been applied during the 
estimate to account for the pinch and swell sheared nature 
of the mineralisation domains.  

• The selectivity implied by the open pit MRE model is 
considered to be commensurate with an open pit cut back 
model for surface mining.   

 • Any assumptions about correlation between 
variables. 

• No correlated variables have been investigated or 
estimated. 

 • Description of how the geological interpretation 
was used to control the resource estimates. 

• The geological interpretation was used at all stages to 
control the estimation. It was used to guide the orientation 
and shape of the mineralised domains and the low-grade 
subdomains. These were then used as boundaries for the 
grade estimation, using the trend of the mineralisation and 
geological units to control the search ellipse direction and 
the major controls on the distribution of grade. 

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

• Top cuts were used in the estimate to control the over-
influence of high-grade outliers. Top cuts, where 
appropriate, were applied on an individual domain basis.  

 • The process of validation, the checking process 
used, the comparison of model data to drillhole 
data, and use of reconciliation data if available. 

• Validation checks of the estimate occurred by way of global 
and local statistical comparison, comparison of volumes of 
wireframe versus the volume of the block model, 
comparison of the model average grade (and general 
statistics) and the declustered sample grade by domain, 
swath plots by northing, easting and elevation, visual check 
of drill data versus model data and comparison of global 
statistics for check estimates. 

Moisture • Whether the tonnages are estimated on a dry 
basis or with natural moisture, and the method 
of determination of the moisture content. 

• The tonnage was estimated on a dry basis. 

Cut-off parameters • The basis of the adopted cut-off grade(s) or 
quality parameters applied 

• For the open pit model, a nominal lower cut-off grade of 
1.0g/t gold was utilised for interpreting geological continuity 
of the mineralisation. For reporting, the cut-off grades 
applied to the estimate were 1.0g/t gold for reporting above 
180mRL   
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• For the underground model a nominal lower cut-off grade of 

0.2g/t gold, with a 45% probability threshold, was utilised for 
discriminating the low and high-grade domains within the 
alteration domain. For reporting, the cut-off grades applied 
to the estimate were 2.0g/t gold reporting below the 
180mRL. 

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. 

• The open pit Mineral Resource is constrained to a maximum 
vertical depth of 150 m below surface to satisfy the 
reasonable prospect of eventual economic extraction criteria 
for JORC compliance. The open pit Mineral Resource has 
been reported within a pit optimisation shell run by Mining 
Consultants using assumed cost scenarios to define the 
material with Reasonable Prospect of Economic Extraction. 

• The underground Mineral Resource has been reported 
below 180mRL using a cut-off grade of 2.0 g/t gold, which is 
considered the lower grade required for bulk tonnage 
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. 

• An approximate metallurgical recovery of 90% has been 
assumed in determining Reasonable Prospects of Eventual 
Economic Extraction, based on historical production data. 
The mine was in recent production and treated at a 
conventional CIP gold plant at Warrego. There is extensive 
data supporting that gold can be extracted using 
conventional processes. 

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 

• The deposit lies within granted Mining Leases ML23216, 
MLC176, MLC177. 

• The Chariot project is located in a mature gold mining 
district, with mining in the area occurring over the past 100 
years.   There are no major water courses in the project 
area, although ephemeral streams cut across the project.  

• The current assumption of waste rock being of no 
environmental significance is based on local experience in 
numerous greenschist facies gold deposits which contain 
significant carbonate mineralogy as part of the 
mineralisation and waste rock. The mineralisation is a low-
sulphidation type with limited acid forming potential. 

• It is assumed that surface waste dumps will be used to store 
waste material and conventional storage facilities will be 
used for the process plant tailings. 

• The deposit has been mined in the past. Existing waste 
dumps are present, with no signs or records of 
environmental issues. 

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. 

• Bulk density was estimated using ordinary kriging and hard 
boundaries in the ironstone and alteration domains below 
the base of oxidation. Density assignments in the 
transitional and oxide domains are based on default values 
based on the mean of the recorded density measurements 
within these zones. The assumed density values were 
derived from 4,488 experimental data primarily based on 
Archimedean determinations from predominantly 
unweathered core pieces. The values assigned are similar 
to those assumed in previous estimates. 

 • 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. 

• Density was measured using a standard well-documented 
procedure, the immersion or Archimedes method. Density 
has been calculated in both the ironstone and alteration 
zones and on both mineralised and barren zones. 
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Criteria JORC Code Explanation Commentary 
 • Discuss assumptions for bulk density estimates 

used in the evaluation process of the different 
materials. 

• Samples taken were coded by lithology and weathering. 
Averages were derived within each weathering zone and 
this value then used to code the block model for the oxide 
and transition zones. Results within each weathering zone 
(oxide, transitional and fresh) compared well to previous 
model bulk density application. 

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

• The Mineral Resource has been constrained to a maximum 
vertical depth of 500 m below surface. 

• Blocks have been classified as Indicated and Inferred based 
on drill hole spacing, geological continuity and estimation 
quality parameters.  

• The Indicated Mineral Resource is supported by drilling with 
nominal 20 m x 20 m spacing, supported by between 15 and 
20 samples. Geological continuity is demonstrated by the 
geological interpretation, pit and underground mapping and 
mining. Geostatistical confidence is demonstrated by a 
slope of regression above 0.4. 

• The Inferred Mineral Resource was defined where there 
was a low to moderate level of geological confidence in 
geometry, there was still continuity of grade, and drill 
spacing was greater than 20 m. Inferred blocks are 
supported by less than 15 samples in the estimate. 
Geological support was defined to a lower level of 
confidence in terms of continuity and extent. Geostatistical 
confidence is demonstrated by a slope of regression less 
than 0.4. 

• Unclassified mineralisation has not been included in this 
Mineral Resource. This is the material that has no estimated 
grades above 2.0 g/t gold is material and which is 
unsupported by geology and drilling. 

• The geotechnically unstable zone surrounding mining voids 
that was defined by previous operators was reviewed by a 
program of geotechnical core logging and geotechnical 
consultant review. This material was assessed as mineable. 
Given the reasonable prospect of economic extraction this 
material was given an indicated status were supported by 
drilling and geological continuity. This upgraded (previously 
reported) material in the open pit MRE (previously reported 
in 2013) from Inferred to Indicated. 

 • 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). 

• Grade reliability, volume uncertainty and assay uncertainty 
have all been considered in the assignment of Mineral 
Resource categories.  Consideration has been given to all 
relevant factors in the classification of the Mineral Resource. 

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

• The classification reflects the Competent Person’s view of 
the deposit. 

Audits or reviews • The results of any audits or reviews of Mineral 
Resource estimates. 

• No external audits have been conducted on the Mineral 
Resource estimate.  

• Optiro undertakes rigorous internal peer reviews during the 
compilation of the Mineral Resource model and reporting. 

 • 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 

• With further drilling it is expected that there will be variances 
to the tonnage, grade, and metal of the deposit. The 
Competent Person expects that these variances will not 
impact on the economic extraction of the deposit. One of the 
main issues is continuity and thickness variations, and these 
will continue to be a key focus of mining as the deposit is 
exploited, and locally there will be variable outcomes as 
grade control progresses. The Competent Person considers 
the Mineral Resource categories to be appropriate with 
respect to these risks. 

• It is the Competent Person’s view that this Mineral Resource 
estimate is appropriate to the type of deposit and proposed 
mining style. The Tennant Creek ironstone-hosted style of 
mineralisation is well understood and has a substantial 
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Criteria JORC Code Explanation Commentary 
mining history to underpin the decisions made in preparing 
this Mineral Resource 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 Mineral Resource classification is appropriate at the 
global scale. 

 • These statements of relative accuracy and 
confidence of the estimate should be compared 
with production data, where available 

• A review of production data and underground surveyed 
voids of the Chariot mine was undertaken by ERM. The 
purpose of the review was to confirm spatially what ore 
material had been mined previously. The review confirmed 
that the 3D void model used previously in the 2013 MRE 
update by Optiro was accurate based on all historical 
information available.  

• Chariot was mined (open pit and underground) by Giants 
Reef Mining from January 2003 until November 2005, with 
production grades meeting the planned grades expected 
through the Warrego Processing Plant. 

 
Section 4 Estimation and Reporting of Ore Reserves – Chariot 
(Criteria listed in section 1, and where relevant in sections 2 and 3, also apply to this section.) 

Criteria JORC Code explanation Commentary 
Mineral Resource 

estimate for 
conversion to Ore 

Reserves 

• Description of the Mineral Resource estimate used 
as a basis for the conversion to an Ore Reserve. 

• Clear statement as to whether the Mineral 
Resources are reported additional to, or 
inclusive of, the 

Ore Reserves. 

• The Ore Reserve estimate has been based on the 
following Mineral Resource Estimates: 

- Optiro MRE final 
November 2021 

• The Mineral Resources are reported inclusive of the Ore 
Reserves 

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. 

• No site visit was undertaken. There is a plan to have the CP 
visit site as the project moves to the feasibility and execution 
stages. 

Study status • The type and level of study undertaken to 
enable Mineral Resources to be converted to 
Ore Reserves. 

• The Code requires that a study to at least Pre-
Feasibility Study level has been undertaken to 
convert Mineral Resources to Ore Reserves. 
Such studies will have been carried out and will 
have determined a mine plan that is technically 
achievable and economically viable, and that 
material Modifying Factors have been considered. 

• The Chariot mining study is at PFS level. Metallurgical 
test work and plant design is at a detailed FS level. 

• Material modifying factors are based on the proposed 
mining methods, and are empirically based. 

Cut-off 
parameters 

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

• The cutoff grade for the underground of 2.0g/t Au is based 
on the incremental economic stope cutoff grade 

Mining factors or 
assumptions 

• The method and assumptions used as reported in 
the Pre-Feasibility or Feasibility Study to convert 
the Mineral Resource to an Ore Reserve (i.e. 
either by application of appropriate factors by 
optimisation or by preliminary or detailed design). 

• Only Indicated Mineral Resources were converted to 
Probable Ore Reserves based on the mine plan and 
economic evaluation 

• A mining methods study was completed to select the 
appropriate mining methods to be used at Chariot. 
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Criteria JORC Code explanation Commentary 
• The choice, nature and appropriateness of the 

selected mining method(s) and other mining 
parameters including associated design issues 
such as pre-strip, access, etc. 

• The assumptions made regarding geotechnical 
parameters (eg pit slopes, stope sizes, etc), 
grade control and pre-production drilling. 

• The major assumptions made and Mineral 
Resource model used for pit and stope 
optimisation (if appropriate) 

• The mining dilution factors used 
• The mining recovery factors used. 
• Any minimum mining widths used. 
• The manner in which Inferred Mineral Resources 

are utilised in mining studies and the sensitivity of 
the outcome to their inclusion. 

• The infrastructure requirements of the selected 
mining methods. 

Underground mining methods are planned to be employed 
with long-hole stoping (LHS) with cemented rock fill (CRF) 
and sub level caving selected. Access to the mine is from 
the existing Malbec West Open Pit. 

• Geotechnical parameters were supplied by Turner Mining 
and Geotechnical. These factors included, but were not 
limited to, stope dimension and pillar parameters in addition 
to caving dilution and recovery parameters. 

• Reported grades for mining and processing are the diluted 
recovered gold grades. 

• 0.7 m total of FW and HW dilution have been added to 
long-hole stopes with an additional 3% fill dilution added 
where mining against CRF. 
This dilution is at waste grade (0 g/t). Sub level caving 
considers a constant 30% dilution factor with varying grade 
depending on the in-situ deposit grades at a specific level. 

• Mining recovery of 95% has been assumed for LHS with 
50% on sill pillar levels. For sub level caving, recovery 
ranges from 50-60% based on the geotechnical cave draw 
recommendations. 

• A 2 m minimum mining width has been used in areas 
employing LHS, and a 5 m minimum mining width in areas 
employing sublevel caving. 

• No Inferred Mineral Resources have been used in the 
studies. All Inferred Mineral Resources are treated as waste 
grade (0 g/t). 

• Infrastructure to support the mining operations has been 
allowed for. This includes: 
- Mine haul roads and access roads 
- ROM stockpile area 
- Waste dumps 
- Mine services including workshop, 

warehouse, offices, fuel storage 
- Diesel power generation 
- Mine worker accommodation 
Surface water management and pit dewatering infrastructure. 

 
Metallurgical factors 

or assumptions 
• The metallurgical process proposed and the 

appropriateness of that process to the style of 
mineralisation. 

• Whether the metallurgical process is well-tested 
technology or novel in nature. 

• The nature, amount and representativeness of 
metallurgical test work undertaken, the nature of 
the metallurgical domaining applied and the 
corresponding metallurgical recovery factors 
applied. 

• Any assumptions or allowances made for 
deleterious elements. 

• The existence of any bulk sample or pilot scale 
test work and the degree to which such samples 
are considered representative of the orebody 
as a whole. 

• For minerals that are defined by a specification, 
has the ore reserve estimation been based on 
the appropriate mineralogy to meet the 
specifications? 

 

• The feasibility work is based on conventional CIL technology. 
Chariot open pit and underground have been previously 
processed providing historical metallurgical data to base 
assumptions on. 
No deleterious elements have been detected. 
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Criteria JORC Code explanation Commentary 
Environmental • The status of studies of potential environmental 

impacts of the mining and processing operation. 
Details of waste rock characterisation and the 
consideration of potential sites, status of design 
options considered and, where applicable, the 
status of approvals for process residue 

• storage and waste dumps should be reported. 

• There are no environmental constraints on the project with 
MLs granted for all deposits. 

• Waste rock is typically not acid forming. 
• Ore will be trucked and processed to the plant at Nobles Nob. 

The ore will be blended with feed from other ore sources. 
Tails will be stored in a dry stack tails facility at Nobles Nob. 

• Upon a financial investment to proceed with the project, the 
current Environmental Authority will be amended to allow for 
processing on site. Baseline studies such as flora and fauna, 
air and noise, surface water and groundwater have already 
been completed in this regard. Social impact studies will not 
be required. 

Infrastructure • The existence of appropriate infrastructure: 
availability of land for plant development, power, 
water, transportation (particularly for bulk 
commodities), labour, accommodation; or the 
ease with which the infrastructure can be 
provided, or accessed. 

• The study has estimated the cost to upgrade/install the 
necessary infrastructure to support the project to a pre-
feasibility level. This Includes: 
- Upgrading access roads 
- Water collection via surface water runoff collection from 

large catchment, pit dewatering and groundwater bores, 
and a storage dam 

- Power supply by diesel generators 
- Processing plant and Tailings storage facility. 
- Offices and other necessary buildings 

• Many of the daily needs of a workforce can be supplied within 
the town of Tennant Creek such as meals and 
accommodation. 

Costs • The derivation of, or assumptions made, 
regarding projected capital costs in the study. 

• The methodology used to estimate operating 
costs. 

• Allowances made for the content of deleterious 
elements. 

• The source of exchange rates used in the study. 
• Derivation of transportation charges. 
• The basis for forecasting or source of treatment 

and refining charges, penalties for failure to 
meet specification, etc. 

• The allowances made for royalties payable, both 
Government and private. 

• Capital costs for the process plant and associated 
infrastructure have been estimated to the required level of 
accuracy for Feasibility Study by Como Engineering Capital 
costs for mining related infrastructure are estimated by 
Entech based on recent underground mining contractor 
pricing 

• Process and general and administration operating costs were 
developed by TCMG in conjunction with Como Engineering. 
Costs were estimated from first principles based on reagent 
consumptions and consumable usage rates determined from 
test work. Power cost estimate is based on diesel 
generators. Labour rates were benchmarked against 
existing operations, and recent experience running the 
process in its current location in Cloncurry. 

• Mining Operating costs were estimated by Entech 
using recent underground mining contractor pricing 

• Transport and refining charges have been accounted 
for. 

• NT Government royalties are currently 20% of the profit for 
the whole project (NT Royalty Regime is currently under 
review, with expectation that it will be changed to an ad 
valorem arrangement in line with other States in Australia). 
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Criteria JORC Code explanation Commentary 
Revenue factors • The derivation of, or assumptions made 

regarding revenue factors including head grade, 
metal or commodity price(s) exchange rates, 
transportation and treatment charges, penalties, 
net smelter returns, etc. 

• The derivation of assumptions made of 
metal or commodity 

• price(s), for the principal metals, minerals and 
co-products. 

• No factors were applied in the application of the metal prices 
stated in the above section. 

• The head grades as reported in these estimates were not 
factored. 

• Initial cut-off grade estimates utilised a gold price of 
AU$2400/oz 

• A gold price of AU$2450/oz has been used for the final 
economics of the Ore Reserve estimate, which is 
approximately $650/oz below the current spot gold price.   

Market assessment • The demand, supply and stock situation for 
the particular commodity, consumption 
trends and factors likely to affect supply and 
demand into the future. 

• A customer and competitor analysis along with 
the identification of likely market windows for the 
product. 

• Price and volume forecasts and the basis for 
these forecasts. 

• For industrial minerals the customer 
specification, testing and 

• acceptance requirements prior to a supply 
contract. 

• The product of this mine is a precious metal and the stated 
methodology of applying the metal price is considered to be 
adequate and appropriate. 

• No major market factors are anticipated or known at the time 
of reporting, to provide a reason for adjusting this 
assumption. 

Economic • The inputs to the economic analysis to produce 
the net present value (NPV) in the study, the 
source and confidence of these economic 
inputs including estimated inflation, discount 
rate, etc. 

• NPV ranges and sensitivity to variations in the 
significant assumptions and inputs. 

• Inputs to the economic analysis were: 
- Mine production schedule, including gold production 

schedule, produced as part of the Pre-Feasibility study. 
- Mine operating costs, process operating costs and 

general and administrative costs as stated above. 
- Gold price as stated above. 
- Discount rate of 8% 

• The projects sensitivity to various inputs were also tested 
for broader understanding of project robustness. 

• The project is sensitive to commodity price and mining costs. 

Social • The status of agreements with key 
stakeholders and matters leading to social 
licence to operate. 

• TCMG had carried out extensive community consultation, 
and continues to meet and inform stakeholders. LGA, local 
community, local business and Traditional Landowners are 
all supportive of the project. 

• Mining Leases have been granted for all areas 
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Criteria JORC Code explanation Commentary 
Other • To the extent relevant, the impact of the 

following on the project and/or on the 
estimation and classification of the Ore 
Reserves: 

• Any identified material naturally occurring 
risks. 

• The status of material legal 
agreements and marketing 
arrangements. 

• The status of governmental agreements and 
approvals critical to the viability of the project, 
such as mineral tenement status, and 
government and statutory approvals. There 
must be reasonable grounds to expect that all 
necessary Government approvals will be 
received within the timeframes anticipated in 
the Pre-Feasibility or Feasibility study. Highlight 
and discuss the materiality of any unresolved 
matter that is dependent on a third party 

• on which extraction of the reserve is contingent. 

• To the extent relevant, the impact of the following on the 
project and/or on the estimation and classification of the Ore 
Reserves: 

• No material naturally occurring risks have been identified to 
the Project. 

• Gold produced will be sold on the spot market with no 
hedging obligations currently in place. 

• Royalties are payable to the government and other 
parties as stated above. 

• All Mining Leases are granted. 

Classification • The basis for the classification of the Ore 
Reserves into varying confidence categories. 

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

• The proportion of Probable Ore Reserves that 
have been derived from Measured Mineral 
Resources (if any). 

• No Proved Ore Reserves are reported. 
• Ore Reserves which have been reported as Probable have 

been derived directly from the Mineral resource classified at 
the Indicated level of confidence with mining dilution and 
process recovery factors applied. 

• No Mineral Resources classified at the Inferred level of 
confidence are included in these estimated Ore Reserves. 

• The Chariot underground Ore Reserve estimate forms a 
component of TMG’s overall Ore Reserve model and is 
invalid in isolation. 

• Chariot as a standalone project cannot cover the shared costs 
of the processing plant and site infrastructure in the TMG 
portfolio. The financial model shows four other projects 
contribute to paying off the large capital items mentioned, and 
as part of the TMG portfolio Chariot Underground does 
qualify as an Ore Reserve. 

• The Competent Person is satisfied that the stated Ore 
Reserve classification reflects the outcome of the technical 
and economic studies 

Audits or reviews • The results of any audits or reviews of Ore 
Reserve estimates. 

• Internal audits and reviews of Ore Reserve estimates have 
been undertaken to date and there have been no issues 
identified. 
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Criteria JORC Code explanation Commentary 
Discussion of relative 
accuracy/ confidence 

• Where appropriate a statement of the relative 
accuracy and confidence level in the Ore 
Reserve 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 reserve 
within stated confidence limits, or, if such an 
approach is not deemed appropriate, a 
qualitative discussion of the factors which 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. 

• Accuracy and confidence discussions should 
extend to specific discussions of any applied 
Modifying Factors that may have a material 
impact on Ore Reserve viability, or for which 
there are remaining areas of uncertainty at the 
current study stage. 

• In the estimating of these Ore Reserves, the confidence 
levels as expressed in the Mineral Resource estimates 
have been accepted in the respective resource 
classification categories. 

• The Ore Reserves estimates relate to global estimates in 
the conversion of Mineral Resources to Ore Reserves, due 
largely to the spacing of the drill data on which the 
estimates are based, relative to the intended local 
selectivity of the mining operations. 

• Accuracy and confidence of modifying factors are generally 
consistent with the current level of this study. The modifying 
factors applied in the estimation of the Ore Reserves are 
considered to be of a sufficiently high level of confidence not to 
have a material impact on the viability of the estimated Ore 
Reserves. 
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Appendix 3 Mauretania JORC Table 1 (Sections 1, 2, 3 & 4) 

The exploration results contained within the above company release are in accordance with the guidelines of The Australasian 
Code for the Reporting of Exploration Results, Mineral Resources and Ore Reserves (the JORC Code, 2012) 

Section 1: Sampling Techniques and Data – Mauretania 
(Criteria in this section apply to all succeeding sections) 

Criteria Commentary 
Sampling 
techniques 

• The Mauretania Project was drilled by Emmerson Resources Ltd (ERM) from 2015 to 2021 with Rotary Airblast (RAB) 
drilling, Reverse Circulation (RC) and Diamond Drilling (DDH).   

• Mauretania Mineral Resource Estimate (MRE) by Optiro (March 2022) is based on logging and sampling of 61 drillholes, 
with approximately 9,951m of samples (predominantly 1m interval), with ranges from 0.5m to 1.4m. Drilling type include 
surface DDH (21% of samples) and RC (79% of samples). 

• RC sampling techniques 2015 – 2019: 
o Samples were collected from the rig’s fixed cone splitter with three sample chutes for collection and sampling - 3m 

composite, 1m sample and 1m bulk sample.  
o The 3m composite sample directly off the cyclone is riffle split on site to separate and produce two samples, with 

one side going into a pre-numbered calico sample bag, effectively providing a 3m composite sample for analysis. 
The other is placed back into the original sample bag and left on site. 1m individual samples are also collected off 
the cyclone and retained on site (kept inside the bulk sample green bags).  

o 3m composite samples weighs from ~3kg, from which a representative sample is pulverised (at Intertek - Genalysis 
in Alice Springs) to produce a 25g charge for analysis by Aqua Regia digestion/ ICP MS (ARU25/OM907).  

o When the 3m composite assay results returned and assessed, intervals with anomalous and significant 
intersections are sampled from the 1m retained from the drilling.  

o The 1m samples are then riffle split to separate and produce two samples, with one side going to a pre-numbered 
calico sample bag, effectively providing a 1m resplit for analysis. 

• RC sampling techniques 2020 (MTRC039 to MTRC048): 
o Samples were collected from the rig’s fixed cone splitter with two sample chutes for collection and sampling – a 

1m sample and a 1m bulk sample.  
o One meter sample from the cyclone are riffle split to obtain a representative sample for each 1m interval. This 

method is repeated for every 3m interval (i.e., 0-1, 1-2, 2-3…). 
o The 1m riffle split samples are then combined in a bigger Calico bag with a prenumbered Sample Number which 

is a composite of 3m intervals (e.g., 0-3, 3-6,6-9). 
o The 3m composite samples weigh ~3kg. The samples are dried and pulverised (at Intertek - Genalysis in Alice 

Springs) to produce 25g charge for analysis by Aqua Regia digestion/ ICP MS (AR25/OM). 
o When the 3m composite assay results returned and assessed, intervals with anomalous and significant 

intersections are sampled from the 1m retained from the drilling.  
o The 1m samples are then riffle split to separate and produce two samples, with one side going to a pre-numbered 

calico sample bag, effectively providing a 1m resplit for analysis. 
• DDH sampling technique 2015-2021: 

o Diamond cores were logged for lithological, density, magnetic susceptibility, and geotechnical characteristics. The 
core interval for sampling is marked by Emmerson geologist during logging, taking into account the contact of 
mineralisation and alteration. 

o Core is cut along a longitudinal line (core axis) and sampled on geological intervals (0.5 m to 1.5 m) as marked 
and bagged using the pre-designed sample number/cut sheet. Cut half core provide sample weighs ~4kg.  

o Individual core samples are pulverised (at Intertek - Genalysis in Alice Springs) to produce a 25g charge for 
analysis by Aqua Regia digestion/ ICP MS (AR25/OM) & 50g charge Fire Assay (FA50/OE04).  

Drilling techniques • Data used for Mauretania MRE are from ERM drilling from 2015 – 2021: 
o Logging and sampling of Diamond (PQ, HQ, NQ) and RC (4.5 inch and 5.25-inch sampling bit) were used in the 

estimation. 
o Generally, a standard inner tube was used for diamond drilling, with selected intervals used triple tube.  
o For angled diamond holes, the core was oriented using downhole core orientation equipment provided by the 

drilling company.   
Drill sample 
recovery 

• Drill sample recovery was not recorded for all RC drilling.  
• DDH recoveries were logged and recorded in the database and are considered to be of fair standard.  
• When available, recoveries for diamond drillholes range from 80% to 98%. 
• No detailed analysis was conducted to determine relationships between sample recovery of metal grades. 
• It is considered by Emmerson that there is preferential loss of fine to medium graine material within the ore zones. 
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Criteria Commentary 
• Emmerson consider that there is evidence for sample bias that may have occurred due to preferential loss/gain of 

fine/coarse material, especially on vuggy zones and where water was intersected. 
Logging • The entire length of all drillholes has been logged for lithology, weathering/oxidation, alteration, mineralisation, veining, 

and structures by ERM.  
• Standard logging/operating procedures (SOPs) were employed by ERM for logging RC chip and diamond core.  
• Drill Hole Data including meta data, any gear left in the drill hole, lithological, mineral, downhole survey, sampling, 

magnetic susceptibility is collected and entered to Logchief/excel spread sheet logging template.  
• All digital logs are uploaded to a secure server (DataShed). The merged and complete database is then imported and 

plotted to Micromine software for assessment. 
• Data back-ups (onsite) are employed to external drive. 
• All holes are logged both qualitative (discretional) and quantitative (% volume). 
• Logging is to a level of detail to support appropriate MRE.  

Sub-sampling 
techniques and 
sample preparation 

• No exploration results are reported in this report. 
• ERM employed sampling protocols for sampling RC samples and DDH core samples.  
• RC samples:  

o RC samples from the cyclone were riffle split to obtain a representative sample for each 3m or 1m interval.  
o RC samples weigh ~2 - 5kg. 

• Diamond core samples:  
o The core interval for sampling was marked by Emmerson geologist during logging, taking into account the contact 

of mineralisation and alteration, sampling interval varies from 0.5 – 1.5m. 
o Diamond core was halved using an automatic core saw at Emmerson’s Tennant Creek exploration yard.  
o Samples were collected from the same side of drill core and dispatched for assay.  The remaining half core is 

retained and stored at Emmerson’s core yard located at Tennant Creek for future viewing and cross-checking of 
assay values against the actual geology.  

o Half core samples are submitted for analysis, unless a field duplicate is required, in which case quarter core 
samples are submitted. 

o Diamond core sample weighs ~4 – 5kg. 
• The sample sizes are considered to be appropriate to correctly represent the mineralisation on the style of 

mineralisation.   
• No sub-sampling is completed by Emmerson. All sub-sampling is completed by the laboratory.   

Quality of assay 
data and laboratory 
tests 

• No exploration results are reported in this report. 
• All RC and Diamond core samples were submitted to Intertek Laboratory in Alice Spring for crushing and sample 

preparation and to Intertek lab in Perth for analysis. 
• RC and Diamond cores samples were analysed for ARU25/OM907 or AR25/OM (Au, Ag, Bi, Co, Cu, Fe, Mo, Pb, Sb, 

Se, and Zn). 
o For AR25/MS:  

 weigh in samples, dried at 105°C 
 crush to 10mm 
 Pulverize for 5 minutes 
 sieve 85% passing at 75µm 
 200g pulp sent for analysis 

• Intervals with anomalous gold and copper results (from the 3m composite) are collected and re-split every 1m and send 
for analysis by AR/ICP-MS and Fire Assay with Atomic absorption spectroscopy (AAS) finish. 

• No downhole geophysical tools or handheld XRF instruments are used to determine grade.  
• Emmerson field QC procedures involve the use of certified reference material (CRM’s) as assay standards and include 

blanks. Certified reference material or blanks are inserted at least every 20 samples. 
• Laboratory checks include CRM’s and/or in-house controls, blanks, splits, and replicates that are analysed with each 

batch of samples submitted.  These QC results are reported along with sample values in the final analytical report.    
Verification of 
sampling and 
assaying 

• No exploration results are reported in this report. 
• All data from the Mauretania Projects is kept in ERM database (DataShed).  
• Geochemical data is managed by ERM using and external database administrator and secured through a relational 

database (DataShed).  
• Laboratory data is received in digital format and uploaded directly to the database. The results are loaded by Database 

contractor into industry-standard database (DataShed). Sample data sheets were used to merge the assay results with 
the sample intervals for each hole. 

• The Exploration Manager (Competent Person) of ERM has visually verified significant intersections reported. Assay 
data and intercepts are cross-check internally by the Exploration Manager. 

• No twin drillholes have been verified.   
• No adjustments were made on original assay data for the purpose of reporting grade and mineralised intervals. 
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Criteria Commentary 
Location of data 
points 

• Mauretania Project drillhole collar locations are in Figure 2 in the main text.  
• All RC and DDH drillhole collars are surveyed using a differential GPS and by a suitably qualified company contractor.  
• Collar survey accuracy is ± 30 mm for easting, northing, and elevation coordinates.  
• Downhole survey measurements are collected every 18 or 30m using True North seeking Gyro (Axis).  
• All coordinates are based on Map Grid Australia Zone 53H Geodetic Datum of Australia 1994. 
• Topographic measurements are collected from the final survey drill hole pick up.  
• A LiDAR digital terrain model drone survey was recently completed at ML32214 (Mauretania). LiDAR DTM is a very 

accurate terrain model of the earth's surface with ground cover features, such as buildings and vegetation cover 
removed.      

Data spacing and 
distribution 

• No exploration results are reported in this report. 
• Geological modelling and a geostatistical analysis have been determined that drill spacing is sufficient to establish the 

degree of geological and grade continuity necessary to support the reported Mineral Resource as qualified through 
classification.   

Orientation of data 
in relation to 
geological structure 

• The majority of the drilling is perpendicular to the interpreted strike of the Mauretania deposit.  
• A 3D geological model was generated by ERM geologist in 2020 using validated lithology and mineralisation from drilling.  
• Optiro (2022) note “During geological modelling and estimation it became apparent that high gold grades were related 

to a steep northeast structure. In hindsight, drilling was not best orientated to intersect this structure. The estimation 
uncertainty has been considered and represented in the Mineral Resource Classification" 

Sample security • RC and DDH sampling protocols are employed by ERM.  
• Samples are selected/collected, bagged in a pre-determined Sample Number.  
• The samples are placed in polyweave bags and sealed. Polyweave bags are then placed in a larger bulka bags for 

transport to the sample preparation facility in Alice Springs (Intertek – Genalysis laboratory).   
• The supervising Geologist fills a Submission Form with the sample numbers and sends the SubForm digitally to the 

laboratory. 
• The assay laboratory confirms that all samples have been received and that no damage has occurred during transport. 
• Sample receipt is logged into Emmerson’s sample ledger. 
• While samples are being prepared in the laboratory they are considered to be secured.  
• Tracking is available through the internet and designed by the laboratory to track the progress of batches of samples. 

Audits or reviews • Steve Rose, of TCMG, conducted an internal QAQC review/analysis for Mauretania. These showed that the quality 
assurance process was adequate, and the quality control results supported the drillhole dataset as being suitable for 
use in a Mineral Resource estimate. 

 

Section 2: Reporting of Exploration Results – Mauretania 
(Criteria in this section apply to all succeeding sections) 

Criteria Commentary 
Mineral tenement 
and land tenure 
status 

• The Mauretania Project is located within Mineral Lease 32214 that covers an area of 72.05 ha. 
• Application for a Mineral Lease has been granted by the Northern Territory Government on 7th April 2021 for a period 

of 20 years. 
• ML32214 is 100% held by Emmerson Resources Limited.  
• The Mauretania Project is located on Tennant Station Perpetual Pastoral Lease. 
• Land Access is secured through Emmerson’s Land Access Agreement (LAA) signed by the owners of the Tennant 

Creek station. 
• Land Access is secured through Emmerson’s Indigenous Land Use Agreement (ILUA) with the CLC which is in good 

standing.  
• Heritage surveying (assisted by the Central Land Council) was conducted prior to any exploration being conducted 

within the Mauretania Project Area.  
• Two exclusion zones were identified during the field inspections however do not impact on the current exploration 

drilling.   
• Emmerson do not believe that the two identified exclusion zones will impact of future exploration of the Mauretania 

Project Area. The tenement is in good standing and no known impediments exist. 
Exploration done by 
other parties 

• Regional mapping and rock chipping was undertaken by previous explorers. Most of this work was completed in the 
1970’s by Australian Development Pty Ltd and in the 1980’s by Normandy Tennant Creek. 

• Adelaide Petroleum NL (Sabminco NL JV) drilled 11 RC holes at the Black Cat Prospect (1988) however did not 
discover significant results and no further work was done.  
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Criteria Commentary 
• Metana Minerals NL also mapped the general area in 1989.  
• Emmerson Resources commenced exploration at the Mauretania Project in 2015 and discovered the Mauretania 

deposit in October 2015. 
• From 2015 to 2021, Emmerson Resources has drilled in the Mauretania Project to test the extent of the ironstone and 

define the Mauretania orebody: 
o RAB drilling = 50 holes for 2,075m 
o RC drilling = 44 holes for 7,159m 
o RCDDH drilling = 7 holes for 1,431m 
o DDH drilling =   4 holes for 704.7m 

• In February 2022, Optiro has prepared a maiden MRE for the Mauretania deposit.   
Geology • Tennant Creek Mineral Field (TCMF) is a well-endowed metallogenic province that has produces approximately 157t of 

gold, 345,000t of copper, 14,000t of bismuth, 220t of selenium and 56t of silver between 1932 and 2005. 
• The geology of the TCMF comprises the Warramunga Formation which host the Au-Bi-Cu mineralisation; the Tennant 

Creek Supersuite (TCS) granitoids and related high-level porphyries and coeval intermediate mafic intrusions; and the 
younger Ooradidgee Group and felsic extrusions.  

• The rocks of the Warramunga Formation underlie the Exploration License ML32114 Mauretania Project.  
• Mauretania is a recent green fields discovery, identified from recognising that high-grade gold (and copper), like 

Emmerson’s recent discoveries at Edna Beryl and Goanna are associated with very oxidised, hematite fluids. These 
styles of deposits are characterised by very high grades of gold strongly controlled by structure and thus represent 
difficult targets to intersect from surface drilling. By virtue of their association with hematite, they present as weak 
magnetic anomalies and associated gravity anomaly.  

• The mineralisation at Mauretania is hosted in structurally controlled northwest trending ironstones. Mineralisation in the 
oxide zone (above 190mRL) is hosted in brecciated hematite-rich ironstone, locally vuggy, and associated with jasper 
– quartz ± magnetite. The mineralisation in the primary zone (below 190mRL) is hosted in brecciated magnetite – 
hematite - quartz ironstone and in the chlorite-hematite-magnetite alteration occurring on the footwall, gold is associated 
with hematite. The extent of mineralisation in the primary zone remains the subject of further drilling. 

• The weathering profile over the Mauretania mineralisation is extensive to depths of over 120m from surface. 
• Mineralisation is considered to be Proterozoic Iron Oxide Copper Gold (IOCG) mineralisation of similar style and nature 

to other mineralisation / deposits in the Tennant Creek Mineral Field.   
Drillhole information • The Mauretania Project located in Figure 1 and drillhole location map is included in Figure 2.  

• All drill hole information, including tabulations of drillholes positions and lengths is stored in ERM DataShed.  
• This information is not included herein as the Mineral Resource estimate incorporates this information.  

Data aggregation 
methods 

• No data aggregation in the original assay database were done prior to estimation.  
• Metal equivalents are not reported. 

Relationship 
between 
mineralisation 
widths and intercept 
lengths 

• Exploration results are not reported as part of this announcement.  

Diagrams • Relevant maps and sections are included with this announcement.  
Balanced reporting • Exploration results are not reported as part of this announcement.  
Other substantive 
exploration data 

• Geotechnical diamond drillholes were drilled and logged to provide data to determine the mineability of this material via 
open pit methods.  Mauretania has reasonable prospects of eventual economic extraction (RPEEE). 

• Downhole density probe surveys were conducted in December 2021 on eight drillholes to give a suite of measurements 
through mineralisation and non-mineralised zones.  Measurements were taken downhole at 1m intervals, with data 
collected for gamma, calliper, and formation density. 

Further work • The next steps at Mauretania include finalising the mining options and studies, permitting, and assessing the potential 
for resource additions, particularly from extensions to the known resource which currently remains open at depth. 
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Section 3: Estimation and Reporting of Mineral Resources – Mauretania 
(Criteria listed in section 1, and where relevant in sections 2, also apply to this section.) 

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. 

• ERM data was logged in the field, and imported into DataShed, 
with assay files uploaded in digital format upon receipt from the 
laboratory. 

• Routine database checks are conducted by ERM’s consultant 
Database Manager. 

• All data has been validated by ERM geologists prior to inclusion 
in the resource estimate. 

• Personnel access to the DataShed database is restricted to 
preserve the security of the data. 

 • Data validation procedures used. • All data was checked visually by ERM in 3D to ensure that hole 
locations and surveys were correct. 

Site visits • Comment on any site visits undertaken by the 
Competent Person and the outcome of those visits. 

• A site visit was not undertaken by the Competent Person for the 
Estimate.  

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

• A site visit was not undertaken by the Competent Person as it 
was not deemed material to the MRE update, as there is no 
outcrop or mining to observe.  Drill core photos were extensively 
viewed to verify geological logging.  The Competent Person for 
the Mineral Resource is very familiar with the Tennant Creek 
Mineral Field and geology, having previously worked in the 
region as an exploration geologist for four years. 

Geological 
interpretation 

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

• The geological interpretation of the deposit is based on 
geological logging of the ironstone and alteration host units 
which have been interpreted into a 3D model using diamond, 
RC, and RAB drillholes.  

• The host rocks are generally well defined and clearly logged in 
the lithology records.  

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

• Data is stored in a master DataShed database. Exports were in 
CSV format for import to modelling software, with separate files 
for collar, survey, assay, lithology, geotech, density and 
magnetic susceptibility. No assumptions were made or applied 
to the data. 

• The data is considered to be robust due to effective database 
management, and validation checks to verify the quality.  
Original data and survey records are utilised to validate any 
noted issues. 

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

• This is the first interpretation and Mineral Resource Estimate for 
the deposit.  No alternative interpretations have been 
undertaken at this stage of the project assessment. In the CP’s 
opinion, the uncertainty associated with potential 
interpretational differences is adequately reflected in the 
classification applied to the Mineral Resource. 

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

• The gold grade estimate is wholly constrained within the 
alteration lithological unit. Geological observations from logged 
drill samples were used to guide the interpretation and further 
control the trends of the Mineral Resource estimate. 

 • The factors affecting continuity both of grade and 
geology. 

• Gold mineralisation at Mauretania occurs as pods, typically (but 
not entirely) hosted by the northwest striking magnetite-
haematite-rich ironstone unit.  Some mineralisation is present 
within the chloritised halo surrounding the ironstone.  There are 
two ironstone pods with associated mineralisation. 

• A northeast trending fault has been identified, however it is not 
used to divide the lithology into fault blocks, as a fault offset is 
not evident at the current scale of drilling.  Grade elevation is 
localised around the fault.  

Dimensions • The extent and variability of the Mineral Resource 
expressed as length (along strike or otherwise), plan 

• The Mauretania Mineral Resource has an approximate strike 
length of 140m and width of up to 45m and is defined190m down 
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Criteria JORC Code Explanation Commentary 
width, and depth below surface to the upper and 
lower limits of the Mineral Resource. 

dip within ironstone and alteration units.  The mineralisation 
extends down to 140 mRL, which is 210m 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. 

Software used: 
• Leapfrog Geo – for wireframe modelling of geological units. 
• Snowden Supervisor – for geostatistics, variography, kriging 

neighbourhood analysis (KNA) and block model validation. 
• Datamine Studio RM – for drill hole validation, compositing, 

block modelling, estimation, classification, and reporting. 
Estimation technique: 
• The alteration and ironstone lithology wireframes were modelled 

by implicit modelling using Leapfrog Software resulting in two 
ironstone pods within a northwest striking alteration halo.  All 
wireframe solids were snapped to RC and diamond drillholes. 

• An indicator approach was applied to the material within the 
alteration domain to separate out the low, medium, and high-
grade sub-domains.  The categorical indicator process is based 
on the inflection grade threshold exhibited by the data at 0.1 g/t 
gold for low to medium and a 5.0 g/t gold threshold for medium 
to high.  

• Categorical variography returned a nugget of 28% and a 
maximum range of 90m by 70m by 30m.  The categorical 
processing resulted in the blocks being divided into low and 
medium grade sub-domains using a 45% probability threshold; 
and a high-grade sub-domain using a 25% probability threshold. 
These blocks were then used to constrain grade estimation.  

• Drillhole intercepts were composited downhole to 1m lengths 
and gold estimation was carried out using ordinary kriging with 
Dynamic Anisotropy (DA), with hard boundaries between the 
sub domains.  DA allows the search ellipsoid to follow the vein 
reference plane to improve local estimation efficiency.  Grade 
caps (top-cuts) were applied to the composites prior to 
estimation to reduce the influence of outliers: 140 g/t gold for the 
high-grade domain, 7 g/t gold for the medium-grade domain and 
0.3 g/t gold for the low-grade domain. Gold variography was 
undertaken on each subdomain and gave a nugget effect 
representing between 26% and 32% of the total grade 
variability.  A maximum range of 5 m by 46m by 29m was 
applied.  Three search passes were used, with increasing 
search distances and decreasing minimum sample numbers. 

• Bulk density was assigned to the block model based on 
weathering type and lithology.  The applied density values were 
derived from downhole density test work that was undertaken in 
December 2021.    

• A parent block of 10m (Y) x 10m (X) x 5m (Z) with sub celling to 
2.5m (Y) x 2.5m (X) x 1.25m (Z) was applied.  

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

• There is no historical mining undertaken at the deposit to use in 
reconciliation. 

• This is the first interpretation and Mineral Resource Estimate for 
the deposit and as such, there are no previous estimates and 
no alternative check estimates. 

 • The assumptions made regarding recovery of by-
products. 

• No by-product recovery has been assumed. 

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

• No other elements were estimated at this time, but it is known 
that copper is present. 

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

• A parent block of 10 m (Y) x 10 m (X) x 5 m (Z) with sub celling 
to 2.5 m (Y) x 2.5 m (X) x 1.25 m (Z) was applied.  This is based 
upon an average drillhole spacing of 20m x 20m.  

 • Any assumptions behind modelling of selective 
mining units. 

• The selectivity implied by the model is considered to be 
commensurate with an open pit approach to mining.   
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Criteria JORC Code Explanation Commentary 
 • Any assumptions about correlation between 

variables. 
• Only gold has been estimated. 

 • Description of how the geological interpretation was 
used to control the resource estimates. 

• The geological interpretation of the alteration halo was used to 
control the estimation. It was used to guide the orientation and 
shape of the mineralised domains and subdomains. These were 
then used as boundaries for the grade estimation, using the 
trend of the mineralisation and geological units to control the 
search ellipse direction and the major controls on the distribution 
of grade. 

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

• Top cuts were used during grade estimation to control the 
influence of high-grade outliers. Top cuts, where appropriate, 
were applied on an individual sub-domain basis.  

 • The process of validation, the checking process 
used, the comparison of model data to drillhole data, 
and use of reconciliation data if available. 

• Validation checks of the estimate occurred by way of global and 
local statistical comparison, comparison of domain wireframe 
volume versus the volume of the block model, comparison of the 
model average grade (and general statistics) and the input 
declustered sample grade average by domain, swath plots by 
northing, easting and elevation, visual checking of drill data 
versus model data and comparison of global statistics for check 
estimates. 

• No prior mining has occurred; thus, no reconciliation data is 
available. 

Moisture • Whether the tonnages are estimated on a dry basis 
or with natural moisture, and the method of 
determination of the moisture content. 

• The tonnage was estimated on a dry basis. 

Cut-off 
parameters 

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

• A nominal lower cut-off grade of 0.1 g/t gold, with a 45% 
probability threshold was utilised for discriminating the low and 
medium-grade sub domains within the alteration domain.  A 
nominal lower cut-off grade of 5.0 g/t gold, with a 25% probability 
threshold, was utilised for discriminating the high grade from the 
medium-grade sub domains. For reporting of the Mineral 
Resource, a cut-off grade of 0.5 g/t was applied and only 
mineralisation above an elevation of 190 mRL was declared. 

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. 

• The Mineral Resource is constrained to a maximum vertical 
depth of 190m below surface to satisfy the reasonable prospect 
of eventual economic extraction criteria.  

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. 

• An approximate metallurgical recovery of 90% has been 
assumed in determining Reasonable Prospects of Eventual 
Economic Extraction, based on historical production data at the 
nearby Chariot gold mine, which is a similar mineralisation style.  
The Chariot mine was in recent production and treated ore in a 
conventional CIP gold plant at Warrego. There is extensive data 
supporting gold extraction using conventional processes. 

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. 

• The deposit lies within granted Mining Lease ML32214. 
• The Mauretania Project is located in a mature gold mining 

district, with mining in the area occurring over the past 100 
years.  There are no major water courses in the project area, 
although ephemeral streams cut across the project.  
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Criteria JORC Code Explanation Commentary 
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. 

• The current assumption of waste rock being of no environmental 
significance is based on local experience in numerous 
greenschist facies gold deposits which contain significant 
carbonate mineralogy as part of the mineralisation and waste 
rock.  The mineralisation is a low-sulphidation type with limited 
acid forming potential. 

• It is assumed that surface waste dumps will be used to store 
waste material and conventional storage facilities will be used 
for the process plant tailings. 

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. 

• Bulk density was assigned to the block model based on 
weathering type and lithology.   

• Determinations of density were carried out on the diamond drill 
core using the water immersion method. 

• Density probe surveys were conducted in December 2021 on 
eight drillholes to give a suite of measurements through 
mineralisation and non-mineralised zones.  Measurements were 
taken downhole at 1m intervals, with data collected for gamma, 
calliper, and formation density. 

• The results from the two methods were then compared, to 
choose the bulk density value to apply in the final model.  Bulk 
density (SG) was assigned to the block model based on 
weathering type and lithology. 

• The values assigned are similar to those used in other MREs in 
the Tennant Creek region. 

 • 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. 

• Density has been assigned in both the ironstone and alteration 
zones and on both mineralised and barren zones. 

 • Discuss assumptions for bulk density estimates used 
in the evaluation process of the different materials. 

• Samples taken were coded by lithology and weathering.  
Averages were derived within each weathering zone and this 
value then used to code the block model for the oxide and 
transition and fresh zones.  Results of the downhole density test 
work correlated well with the samples tested by Archimedean 
determinations.  

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

• The Mineral Resource has been constrained to 190mRL which 
is a maximum vertical depth of 140m below surface. 

• Blocks have been classified as Indicated and Inferred based on 
drill hole spacing, geological continuity and estimation quality 
parameters.  

• The Indicated Mineral Resource is supported by drilling with 
nominal 20m x 8m spacing, and predominately informed by the 
first-grade estimation pass. Geological continuity is 
demonstrated by the geological interpretation from drilling. 
Geostatistical confidence is demonstrated by a slope of 
regression above 0.4. 

• The Inferred Mineral Resource was defined where there was a 
low to moderate level of geological confidence in geometry, 
there was still continuity of grade, and drill spacing was greater 
than 20 m. Inferred blocks are informed by the first and second 
estimation pass. Geological support was defined to a lower level 
of confidence in terms of continuity and extent.  Geostatistical 
confidence is demonstrated by a slope of regression less than 
0.4. 

• Unclassified mineralisation has not been included in this Mineral 
Resource.  This is the material that has no estimated grades 
above 0.5 g/t gold, and which is poorly supported by geology 
and drilling. 

 • Whether appropriate account has been taken of all 
relevant factors (i.e., relative confidence in 
tonnage/grade estimations, reliability of input data, 

• Grade reliability, volume uncertainty and assay uncertainty have 
all been considered in the assignment of Mineral Resource 
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Criteria JORC Code Explanation Commentary 
confidence in continuity of geology and metal values, 
quality, quantity, and distribution of the data). 

categories.  Consideration has been given to all relevant factors 
in the classification of the Mineral Resource. 

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

• The classification reflects the Competent Person’s view of the 
deposit. 

Audits or 
reviews 

• The results of any audits or reviews of Mineral 
Resource estimates. 

• No external audits have been conducted on the Mineral 
Resource estimate.  

• Optiro undertakes rigorous internal peer reviews during the 
compilation of the Mineral Resource model and reporting. 

 • 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. 

• With further drilling, it is expected that there will be variances to 
the tonnage, grade, and metal of the deposit.  The Competent 
Person expects that these variances will not impact on the 
economic extraction of the deposit.  One of the main issues is 
continuity and thickness variations, and these will continue to be 
a key focus as the deposit is drilled and modelling is refined.  
Locally there will be variable outcomes as grade control 
progresses.  The Competent Person considers the Mineral 
Resource categories to be appropriate with respect to these 
risks. 

• It is the Competent Person’s view that this Mineral Resource 
estimate is appropriate to the type of deposit and proposed 
mining style. The Tennant Creek ironstone-hosted style of 
mineralisation is well understood and has a substantial mining 
history to underpin the decisions made in preparing this Mineral 
Resource 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 Mineral Resource classification is appropriate at the global 
scale. 

 • These statements of relative accuracy and 
confidence of the estimate should be compared with 
production data, where available. 

• There is no prior production at the deposit and, as such, there 
can be no reconciliation to verity the Mineral Resource.  

 
Section 4 Estimation and Reporting of Ore Reserves – Mauretania 
(Criteria listed in section 1, and where relevant in sections 2 and 3, also apply to this section.) 
 

Criteria JORC Code explanation Commentary 
Mineral 
Resource 
estimate for 
conversion to 
Ore Reserves 

• Description of the Mineral Resource estimate used as a 
basis for the conversion to an Ore Reserve. 

• Clear statement as to whether the Mineral Resources are 
reported additional to, or inclusive of, the Ore Reserves. 

• This work is based on the resource estimates for Mauretania 
(Tracey, 2022). 

• The Mineral Resources are inclusive of the Ore Reserves 

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. 

• No site visits have been undertaken by the CP. 
• The site is not in production and the planned processing plant has 

not been constructed. Mauretania is a greenfield exploration site. 
the site can clearly and easily be seen using aerial photos. 



 

EMMERSON RESOURCES LIMITED   Page 57 of 73 

Criteria JORC Code explanation Commentary 
Study status • The type and level of study undertaken to enable Mineral 

Resources to be converted to Ore Reserves. 
• The Code requires that a study to at least Pre-Feasibility 

Study level has been undertaken to convert Mineral 
Resources to Ore Reserves. Such studies will have been 
carried out and will have determined a mine plan that is 
technically achievable and economically viable, and that 
material Modifying Factors have been 
considered. 

• The open pit mining study is at Pre-feasibility study. Metallurgical 
test work and plant design is at a detailed FS level. 

• Material modifying factors are based on the proposed mining 
methods, and are empirically based. 

Cut-off 
parameters 

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

• A cut-off grade calculation was carried out, using processing costs 
from TCMG’s study and a gold price of $2450/oz, with a 
metallurgical recovery of 93% based on test work carried out on 
CPS material, and applicable royalties. 

• The cut-off grade is 0.75g/t Au. 
Mining factors 
or 
assumptions 

• The method and assumptions used as reported in the Pre- 
Feasibility or Feasibility Study to convert the Mineral 
Resource to an Ore Reserve (i.e. either by application of 
appropriate factors by optimisation or by preliminary or 
detailed design). 

• The choice, nature and appropriateness of the selected 
mining method(s) and other mining parameters including 
associated design issues such as pre-strip, access, etc. 

• The assumptions made regarding geotechnical parameters 
(e.g. pit slopes, stope sizes, etc), grade control and pre-
production drilling. 

• The major assumptions made and Mineral Resource model 
used for pit and stope optimisation (if appropriate). 

• The mining dilution factors used. 
• The mining recovery factors used. 
• Any minimum mining widths used. 
• The manner in which Inferred Mineral Resources are 

utilised in mining studies and the sensitivity of the outcome 
to their inclusion. 

• The infrastructure requirements of the selected mining 
methods. 

• Only Indicated Mineral Resources were converted to Probable Ore 
Reserves based on the mine plan and economic evaluation 

• Geotechnical parameters were supplied by Turner Mining and 
Geotechnical. These parameters included pit slope angles and 
berm widths. 

• Re-blocking of the resource block models was used as the dilution 
and recovery method. Reported grades for mining and processing 
are the diluted recovered gold grades. 

• A simple cashflow and NPV analysis was carried based treating 
Mauretania, Black Snake, Chariot underground and CPS ore 
through the proposed Nobles Nob gold plant. 

• Conventional truck and shovel open pit mining was chosen as the 
mining method. These are seen as small, relatively simple open 
pits. 

• A detailed geotechnical study was carried out at Mauretania 
(Turner, 2022). This informed the pit slope parameters. 

• For Mauretania, the model used was described in (Tracey, 2022), 
the file was BM_M_2202.csv. 

• No dilution factors were applied as these were accounted for when 
re-blocking the mineral resource block model. 

• No recovery factors were applied as these were accounted for when 
re-blocking the mineral resource block model. 

• These were accounted for when re-blocking the mineral resource 
block model. 

• Pit optimisation was carried out using all resource categories to 
derive the optimal pit. Financial models were developed using all 
resource categories, and using an Indicated only category. 

• For each pit, existing tracks will be upgraded to haul roads. There 
will be small, temporary laydown areas developed at each pit. A 
ROM pad will be established at Mauretania. All pits will have waste 
dumps. At Mauretania a turkeys nest will be developed next to the 
pit. 

Metallurgical 
factors or 
assumptions 

• The metallurgical process proposed and the 
appropriateness of that process to the style of 
mineralisation. 

• Whether the metallurgical process is well-tested 
technology or novel in nature. 

• The nature, amount and representativeness of 
metallurgical test work undertaken, the nature of the 
metallurgical domaining applied and the corresponding 
metallurgical recovery factors applied. 

• The planned Nobles Nob gold plant is a conventional single stage 
crusher feeding a SAG mill, with a gravity recovery and CIP leach. 
Tails will be filtered and dry stacked. This is considered appropriate 
to treating the material contained within the CPS 

• This is the most common method for gold ore treatment in Australia 
• Representative samples were taken from Mauretania drill core to 

determine work index and leach characteristics. Domains were 
applied on the basis of weathering and copper content. 

• High copper assays were noted at Mauretania. These will be 
controlled during processing by blending with lower copper ore. 
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Criteria JORC Code explanation Commentary 
• Any assumptions or allowances made for 

deleterious elements. 
• The existence of any bulk sample or pilot scale test work 

and the degree to which such samples are considered 
representative of the orebody as a whole. 

• For minerals that are defined by a specification, has the ore 
reserve estimation been based on the appropriate 
mineralogy to meet the specifications? 

• No bulk sample or pilot scale work was carried out. 
• Not applicable. This is a gold deposit 

Environmental • The status of studies of potential environmental impacts of 
the mining and processing operation. Details of waste rock 
characterisation and the consideration of potential sites, 
status of design options considered and, where applicable, 
the status of approvals for process residue storage and 
waste dumps should be reported. 

• A granted MMP is in place covering the planned Nobles Nob gold 
plant. A MMPs is being developed for Mauretania. Environmental 
studies are at a similar status. 

• The Nobles Nob MMP includes arrangements for 
• dust suppression on the ROM pad and mine 
• capture of runoff water from the ROM pad 

• Waste rock characterisation has been carried out for all pits. No 
acid forming material has been identified. 

• Ore will be trucked and processed at Nobles Nob. The ore will be 
blended with feed from other ore sources. Tails will be stored in a 
dry stack tails facility at Nobles Nob. 

• Upon a financial investment to proceed with the project, the current 
Environmental Authority will be amended to allow for processing on 
site. Baseline studies such as flora and fauna, air and noise, surface 
water and groundwater have already been completed in this regard. 
Social impact studies will not be required 

Infrastructure • The existence of appropriate infrastructure: availability of 
land for plant development, power, water, transportation 
(particularly for bulk commodities),labour, accommodation; 
or the ease with which the infrastructure can be provided, 
or accessed. 

• For Mauretania there is an existing access track from Kaczinsky 
Road out to the site that will be upgraded. 

• An area at Noble Nob had been set aside for construction of the 
Nobles Nob gold plant (in fact it is the old Nobles Nob plan site). 

• Within the TCMG feasibility study there is detailed description of 
power supply (gensets) and water (existing bores at Nobles Nob 
and through dewatering of the Nobles Nob pit); water at Mauretania 
will come from a bore, and then from dewatering of the pit). 

• Accommodation is planned to be at TCMG’s camp in Tennant 
Creek. Labour will be sourced locally from Tennant Creek 
(population 3,000) or FIFO. 

• All sites are within 20km of the regional centre of Tennant Creek. 
Costs • The derivation of, or assumptions made, regarding 

projected capital costs in the study. 
• The methodology used to estimate operating costs. 
• Allowances made for the content of deleterious elements. 
• The source of exchange rates used in the study. 
• Derivation of transportation charges. 
• The basis for forecasting or source of treatment and 

refining charges, penalties for failure to meet specification, 
etc. 

• The allowances made for royalties payable, both 
Government and private. 

• The capital costs for the Nobles Nob gold plant are detailed in 
TCMG’s feasibility study. The open pits are simple, small 
operations, with relatively minimal capital costs, restricted to 
upgrading access tracks and clearing the sites. These costs have 
been included within the operating costs. 

• Process and general and administration operating costs were 
developed by TCMG in conjunction with Como Engineering. Costs 
were estimated from first principles based on reagent consumptions 
and consumable usage rates determined from test work. Power 
cost estimate is based on diesel generators. Labour rates were 
benchmarked against existing operations, and recent experience 
running the process in its current location in Cloncurry. 

• Minero Consulting derived a set of costs from first principles, using 
a database of costs from similar projects. This approach was used 
because of the highly variable costs being presented at this time of 
this study, that would have made requests for costing from 
contractors likely to be misleading. 

• There is some localised high copper ore at Mauretania. This will be 
defined using grade control processes, and then blended at the 
process plant to cope with the higher copper. 

• All costing has been in Australian dollars using rates provided in 
Australia. 

• Minero Consulting derived a set of costs from first principles, using 
a database of costs from similar projects. This approach was used 
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Criteria JORC Code explanation Commentary 
because of the highly variable costs being presented at this time of 
this study, that would have made requests for costing from 
contractors likely to be misleading. 

• Planning to pour gold dore on site to be sent to Perth Mint. The 
standard Perth Mint charges have been used. 

• All government and private royalties have been included in the 
TCMG financial model. Modelling of the NT government royalty by 
TCMG was carried out in order to derive a percentage value. NT 
Government royalties are currently 20% of the profit for the whole 
project (NT Royalty Regime is currently under review, with 
expectation that it will be changed to an ad valorem arrangement in 
line with other States in Australia). 

Revenue 
factors 

• The derivation of, or assumptions made regarding revenue 
factors including head grade, metal or commodity price(s) 
exchange rates, transportation and treatment charges, 
penalties, net smelter returns, etc. 

• The derivation of assumptions made of metal or commodity 
price(s), for the principal metals, minerals and co- products. 

• A gold price of AUD$2450 has been applied. The monthly grade 
from the mine schedule has been used. No factors have been 
applied to grades or gold price. No other revenue factors other than 
royalties have been considered. 

• A gold price of AUD$2450 has been applied, which is approximately 
$650/oz below the current spot gold price 

Market 
assessment 

• The demand, supply and stock situation for the particular 
commodity, consumption trends and factors likely to affect 
supply and demand into the future. 

• A customer and competitor analysis along with the 
identification of likely market windows for the product. 

• Price and volume forecasts and the basis for these 
forecasts. 

• For industrial minerals the customer specification, testing 
and acceptance requirements prior to a supply contract. 

• Not applicable. The product is gold dore. There is a ready market 
for gold dore at Perth Mint, with published gold pricing. 

• Not applicable. The product is gold dore 
• A gold price of AUD$2450 has been used 
• Not applicable. The product is gold dore 

Economic • The inputs to the economic analysis to produce the net 
present value (NPV) in the study, the source and 
confidence of these economic inputs including estimated 
inflation, discount rate, etc. 

• NPV ranges and sensitivity to variations in the significant 
assumptions and inputs. 

• Inputs to the economic analysis were: 
• Mine production schedule, including gold production schedule, 

produced as part of the Pre-Feasibility study. 
• Mine operating costs, process operating costs and general and 

administrative costs as stated above. 
o Gold price as stated above. 
o Discount rate of 8% 

• The projects sensitivity to various inputs were also tested for 
broader understanding of project robustness. 

• The project is sensitive to commodity price and mining costs. 
Social • The status of agreements with key stakeholders and 

matters leading to social licence to operate. 
• Agreements are in place with the Central Land Council and other 

key stakeholders. 
• TCMG had carried out extensive community consultation, and 

continues to meet and inform stakeholders. LGA, local community, 
local business and Traditional Landowners are all supportive of the 
project. 

Other • To the extent relevant, the impact of the following on the 
project and/or on the estimation and classification of the 
Ore Reserves: 

• Any identified material naturally occurring risks. 
• The status of material legal agreements and marketing 

arrangements. 
• The status of governmental agreements and approvals 

critical to the viability of the project, such as mineral 
tenement status, and government and statutory approvals. 
There must be reasonable grounds to expect that all 
necessary Government approvals will be received within 
the timeframes anticipated in the Pre- Feasibility or 
Feasibility study. Highlight and discuss the materiality of 
any unresolved matter that is dependent on a third party on 
which extraction of the reserve is contingent. 

• None identified. The most likely risk is high rainfall during the wet 
season. At Mauretania, if production is stalled because of rain, this 
will not affect production at Nobles Nob plant because mill feed can 
still be obtained from the CPS stockpile. 

• A risk assessment was carried out for the planned Nobles Nob gold 
plant that covers these items. Gold produced will be sold on the 
spot market with no hedging obligations currently in place. Royalties 
are payable to the government and other parties as stated above. 

• All of the planned open pits sit on a granted Mining Lease. A MMP 
application is underway for Mauretania. 

Classification • The basis for the classification of the Ore Reserves into 
varying confidence categories. 

• All material classified as Indicated in the Mineral Resource estimate 
has been classified as Probable in this Ore Reserve estimate, on 
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Criteria JORC Code explanation Commentary 
• Whether the result appropriately reflects the Competent 

Person’s view of the deposit. 
• The proportion of Probable Ore Reserves that have been 

derived from Measured Mineral Resources (if any). 

the basis that it is all economic, and can readily treated at the 
planned Nobles Nob gold plant. 

• The Mauretania Ore Reserve forms a component of TCMG’s overall 
Ore Reserve model, and is invalid in isolation. None of the open pits 
in isolation can cover the cost of the processing plant and site 
infrastructure in the TCMG portfolio. The financial model shows two 
other ore sources contribute to paying the large capital items, and 
as part of the TCMG portfolio, Mauretania qualify as an Ore 
Reserve. 

• The result does reflect the Competent Persons view of the deposit. 
• Not applicable. There were no Measured Mineral Resources for the 

is deposit. 
Audits or 
reviews 

• The results of any audits or reviews of Ore Reserve 
estimates. 

• Due diligence reviews of the open pits have been carried out by 
Xenith Consultants and by SRK Consulting. Their comments have 
been included in this version of the Ore Reserve report. 

Discussion of 
relative 
accuracy/ 
confidence 

•  
• Where appropriate a statement of the relative accuracy and 

confidence level in the Ore Reserve 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 reserve within stated 
confidence limits, or, if such an approach is not deemed 
appropriate, a qualitative discussion of the factors which 
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. 

• Accuracy and confidence discussions should extend to 
specific discussions of any applied Modifying Factors that 
may have a material impact on Ore Reserve viability, or for 
which there are remaining areas of uncertainty at the 
current study stage. 

• It is recognised that this may not be possible or appropriate 
in all circumstances. These statements of relative accuracy 
and confidence of the estimate should be compared with 
production data, where available. 

• In the estimating of these Ore Reserves, the confidence levels as 
expressed in the Mineral Resource estimates have been accepted 
in the respective resource classification categories. 

• A conservative approach has been taken with the geotechnical 
assessment. It is possible that the pit slopes could be steepened 
once more information about the rock mass becomes available 
during mining. 

• Costs have been derived from first principles based on a database 
of costs from similar projects. There has been no request for cost 
work from mining contractors based on the actual mining schedule. 

• The Ore Reserves estimates relate to global estimates in the 
conversion of Mineral Resources to Ore Reserves, due largely to 
the spacing of the drill data on which the estimates are based, 
relative to the intended local selectivity of the mining operations. 

• Accuracy and confidence of modifying factors are generally 
consistent with the current level of this study. The modifying factors 
applied in the estimation of the Ore Reserves are considered to be 
of a sufficiently high level of confidence not to have a material 
impact on the viability of the estimated Ore Reserves. 

• The geotechnical parameters for Mauretania are based on 
geotechnical studies. 
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Appendix 4 Black Snake JORC Table 1 (Sections 1, 2, 3 & 4) 

The exploration results contained within the above company release are in accordance with the guidelines of The 
Australasian Code for the Reporting of Exploration Results, Mineral Resources and Ore Reserves (the JORC Code, 2012) 
Section 1: Sampling Techniques and Data – Black Snake 
(Criteria in this section apply to all succeeding sections) 

Criteria JORC Code explanation Commentary 
Sampling 
techniques 

Nature and quality of sampling (e.g. cut channels, random 
chips, or specific specialised 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. 

• Black Snake has been historically drilled and 
sampled using RAB and Reverse Circulation (RC). 29 RAB 
holes for 1,627 m, 65 RC holes for 2,914 m.  The drill hole 
spacing ranges between 10m and 20m centres.   
• RAB samples consist of 3m composites which may 
have suffered from down-hole grade contamination. Single 1m 
samples were also sent to the laboratory. 
• Historical samples generated by Giants Reef Mining 
were sent to North Australian Laboratories Pty Ltd in Pine 
Creek, Northern Territory. 

Include reference to measures taken to ensure sample 
representivity and the appropriate calibration of any 
measurement tools or systems used. 

Drillholes were drilled to sample across the mineralisation as 
close to perpendicular as possible. 
Samples were either collected on 1 m spacing or broken at 
lithology boundaries. 

Aspects of the determination of mineralisation that are Material 
to the Public Report. 
In cases where ‘industry standard’ work has been done this 
would be relatively simple (e.g. ‘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 mineralisation types (e.g. submarine nodules) 
may warrant disclosure of detailed information. 

• RAB & RC chips are riffle split on site to obtain 3m 
composite samples from which 3.0kg was pulverised (at the 
laboratory) to produce a 50g charge for Fire Assay (Au). 
Individual 1m samples were pulverised (at the laboratory) to 
produce a 50g charge for analysis Fire Assay (Au). 
• RC chips (BRD001-22 and BSRD024-49) were riffle 
split on site to obtain 4m, 3m and 2m composites and 1m 
individual samples from which 2.5 – 3.0kg was pulverised (at 
Genalysis in Alice Springs) to produce a 25g charge for 
analysis by Aqua Regia Digest/ICP-OE 
 

Drilling 
techniques 

Drill type (e.g. core, reverse circulation, open-hole hammer, 
rotary air blast, auger, Bangka, sonic, etc.) and details (e.g. 
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.). 

• 48 RC drillholes for 1767m were drilled by Territory 
Resources (Table 1 in text). 
• RC drill rig used was an Atlas Copco L8-30. 
• The drill rig produces a 112mm diameter hole and is 
sampled using a face sampling bit. 
• Drill hole depths range from 12m to 42m.  
• RC drilling utilizes a 5 3/4 inch, face sampling bit. 
• RAB and RC drilling accounts for 100% of the 
current drilling at the Black Snake Exploration Target. 

Drill sample 
recovery 

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

Recovery is not specifically measured, but poor or missing 
sample is commented in the database. 

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

RC samples are visually checked for recovery, moisture and 
contamination.   
Recoveries are considered good for the reported RC drilling. 
The cyclone and splitter are routinely cleaned with more 
attention spent during the drilling of damp or wet samples.  
There is evidence for sample bias that may have occurred due 
to preferential loss/gain of fine/coarse material. Visible (course) 
gold is reported in historic drill reports and caution in assessing 
the data is required. 
Caution must also be taken while interpreting the historical 
RAB gold intersections.  It is the author’s opinion that many of 
the results reported may be exaggerated based on the nature 
of contamination commonly seen during RAB drilling.  
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Criteria JORC Code explanation Commentary 
Sample recovery for RC is considered good and 
representative. 

Relationship between sample recovery and grade/sample bias. This analysis was not carried out because recovery has 
generally been high through the mineralised zones.  

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. 

Geological logging was completed by Territory Resources 
geologists. 
Emmerson’s logging codes and procedures were provided to 
Territory to enable consistency of logging. 
All RC samples were lithologically logged in one metre 
intervals. 
Drill hole geological data was provided to Emmerson in digital 
format. 
Structural logging of the RC drill samples was not possible.  
Magnetic susceptibility data for all individual 1m RC samples 
are collected as per ERM procedure.   
All RC chips are stored in trays in 1m intervals. 
All RC chips are secured in Territory’s shed in Tennant Creek. 
Historical RAB & RC samples could not be lithologically re-
logged by Emmerson geologists as no chips were retained. 
A validation of all historical drilling data was completed in 2016 
by a full time Emmerson Resources senior geologist. 
Historical RAB & RC chips could not be located. 

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

Logging was qualitative; however, the geologists also record 
visual quantitative mineral percentage ranges for the sulphide 
minerals present.  
Samples from RC holes were archived in standard 20 m plastic 
chip trays. 

The total length and percentage of the relevant intersections 
logged. 

All holes and intersections have been logged. 

Subsampling 
techniques and 
sample 
preparation 

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

NA 

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

RC samples were collected on the rig using cone (from the drill 
rig) and then riffle split by the field assistants if dry to obtain a 3 
kg sample. 
The sample preparation of RC samples for follows industry best 
practice in sample preparation involving oven drying, coarse 
crushing of the sample down to ~10mm followed by 
pulverisation of the entire sample (total prep) using LM5 
grinding mills to a grind size of 85% passing 75 micron. 
Pulverised material is still with the laboratory (pulps) including 
duplicate samples at the time of reporting.   
No comment on the historical sub-sampling techniques can be 
made. 

For all sample types, the nature, quality and appropriateness of 
the sample preparation technique 

The assay laboratories’ sample preparation procedures follow 
industry best practice, with techniques and practices that are 
appropriate for this style of mineralisation. Pulp duplicates were 
taken at the pulverising stage and selective repeats conducted 
at the laboratories’ discretion 

Quality control procedures adopted for all subsampling stages 
to maximise representivity of samples. 

The RC drilling was carried out several years ago, and no 
documentation remains on QAQC of subsampling. This is not 
considered material to this MRE. 

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. 

No comment on the historical sub-sampling techniques can be 
made. 
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Criteria JORC Code explanation Commentary 
Whether sample sizes are appropriate to the grain size of the 
material being sampled. 

The sample sizes were appropriate for the type, style and 
consistency of mineralisation encountered during this phase of 
exploration. 

Quality of assay 
data and 
laboratory tests 

The nature, quality and appropriateness of the assaying and 
laboratory procedures used and whether the technique is 
considered partial or total. 

The assay method and laboratory procedures were appropriate 
for this style of mineralisation. The fire assay technique was 
designed to measure total gold in the sample.  

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. 

Handheld magnetic susceptibility instruments are used; 
however, the values were only used to support geological 
modelling of the lithology. The values were not used for grade 
estimation. 

Nature of quality control procedures adopted and whether 
acceptable levels of accuracy (i.e. lack of bias) and precision 
have been established. 

Field QC procedures involve the use of certified reference 
material (CRM’s) as assay standards, and include blanks, 
duplicates. 
In every 100 samples Territory have inserted 2 Standards, 2 
Field Duplicates and 2 Blanks. 
A selection of CRM’s is available to the geologists and insertion 
points are predetermined prior to drilling.   
Samples typically weigh less than 3kg to ensure total 
preparation at the pulverisation stage. 
Individual 1m field duplicates RC samples are collected using a 
riffle splitter. 
Laboratory checks include CRM’s and in-house controls, 
blanks, splits, and replicates that are analysed with each batch 
of samples submitted.   
The sample sizes are considered to be appropriate to correctly 
represent the gold mineralisation at the Black Snake 
Exploration Target based on the style of mineralisation (iron 
oxide copper gold), the thickness and mineral consistency of 
the intersection(s). 

Verification of 
sampling and 
assaying 

The verification of significant intersections by either 
independent or alternative company personnel. 

Emmerson Resource’s Exploration Manager has visually 
verified significant intersections in RC samples. 
 

The use of twinned holes. No twin drill holes have been completed at the Black Snake 
Exploration Target. However, drill spacing is very close (10 m 
or so). 

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

The geochemical data is provided to Emmerson by JV partner 
TCMG 
Original assay certificates have been requested to validate the 
contents of the database against the original.  
Once geochemical data is provided to ERM it is loaded using 
and external database administrator and secured through a 
relational database (DataShed).  

Discuss any adjustment to assay data. No adjustments were made to any current or historical data. If 
data could not be validated to a reasonable level of certainty it 
was not used in any resource estimations. 

Location of 
data points 

Accuracy and quality of surveys used to locate drillholes (collar 
and downhole surveys), trenches, mine workings and other 
locations used in Mineral Resource estimation. 

All reported drill hole collars were surveyed (set out and picked 
up) using a differential GPS and by a suitably qualified 
company employee.  
Collar survey accuracy is +/- 30 mm for easting, northing and 
elevation coordinates.  
Topographic measurements are collected from the final survey 
drill hole pick up.   
Downhole survey measurements were collected at a minimum 
of every 18m using a REFLEX electronic single shot camera for 
RC. 
Historical RAB holes do not have downhole survey data. 
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Criteria JORC Code explanation Commentary 
Historical RC holes have downhole surveys collected every 
metre using a 3 component down hole magnetometer. 

Specification of the grid system used. Co-ordinate system GDA_94, Zone 53. 
Quality and adequacy of topographic control. The quality of the topographic control is considered to be 

sufficient. The topographic surface is derived from a recent 
Lidar survey. 

Data spacing 
and distribution 

Data spacing for reporting of Exploration Results. The data spacing is irregular, with a clustering in the main part 
of the mine, but average spacings are approximately 10 m x 
10 m. 

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. 

The Competent Person believes that the mineralised domains 
have sufficient geological and grade continuity to support the 
classification applied to the Mineral Resource given the current 
drill pattern. 
Mineral Resource estimation procedures are also considered 
appropriate give the quantity of data available and style of 
mineralisation under consideration. 

Sample compositing  Sample composites have not been used. 
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. 

Exploration drilling perpendicular to mineralized bodies or 
shear zone. 
No orientation-based sampling bias has been identified in the 
data at this point. 
It is considered that the recent RC drilling is representative and 
that no sample bias has been introduced. 
Results at this stage suggest that the geological target being 
tested have been drilled at the correct orientation. 

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. 

This is not considered to be a material factor because of the 
style of mineralisation and the use of underground drill fans to 
intersect the mineralisation at various angles. 

Sample security The measures taken to ensure sample security. RC samples from 2018 drilling were selected, bagged and 
labelled by site geologist and field assistants. 
They are placed in sealed polyweave bags and then larger 
bulka bags for transport to the assay laboratory.   
The assay laboratory confirms that all samples have been 
received and that no damage has occurred during transport.   
While samples are being analysed in the Lab, they are 
considered to be secure. 

Audits or 
reviews 

The results of any audits or reviews of sampling techniques 
and data. 

No audits have been carried out. 

 

Section 2: Reporting of Exploration Results – Black Snake 
(Criteria in this section apply to all succeeding sections) 

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 Black Snake Exploration Target lies wholly within Mineral 
Lease C53 (ML C53).   
The Black Snake Exploration Target is located 15kms east 
south-east of the Tennant Creek Township and 15.5kms east 
of the Stuart Highway.   
Black Snake is situated on map sheet SE53-14 Tennant Creek 
1:250,000 and sheet 5758 Tennant Creek 1:100,000 at GDA 
coordinate 429550mE 7823490mN. 
ML C53 is located within Aboriginal Freehold Land held by the 
Warumungu Aboriginal Land Trust (NT portion 3735). The 
tenement is 100% held by Emmerson Resources Limited. 
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Criteria JORC Code explanation Commentary 
The Exploration Target is on Aboriginal Freehold Land.  An 
agreement under the Aboriginal Land Rights (Northern 
Territory) Act 1976 has been entered into between Emmerson 
Resources and the Central Land Council on behalf of the 
Aboriginal landowners. The agreement provides for the 
protection of sites, the payment of compensation and allows 
the landowners unfettered access to the lease area (other than 
the immediate mine site where there are restrictions).  
Exclusion Zones are identified close to MLC 53 however does 
not impact on the Black Snake Exploration Target area. 
Mining Licence Central 53 (ML C53).is 100% held by 
Emmerson Resources Limited.  
Permitting of the Black Snake mine is well advanced, with 
approval for the Exploration Mine Management Plan and 
completion of the Heritage survey.   

The security of the tenure held at the time of reporting along 
with any known impediments to obtaining a licence to operate 
in the area. 

MLC 53 is in good standing and no known impediments exist. 

Exploration 
done by other 
parties 

Acknowledgment and appraisal of exploration by other parties. Black Snake was discovered in 1937 and mined until 1947 by 
excavation of vertical shafts and horizontal drives to a 
maximum depth of about 30 metres.  There is no recorded 
production. 
Giants Reef Mining conducted all known “modern” exploration 
in and around the Black Snake Exploration Target Area.  
Giants Reef has carried out exploration on the Black Snake 
area from 2003 to 2005 and during this time identified 
significant gold mineralisation below the outcropping ironstone. 

Geology Deposit type, geological setting and style of mineralisation. Gold and copper-gold deposits discovered in the Tennant 
Creek gold field to date, are hosted in the Lower Proterozoic 
Warramunga Formation; a metamorphosed (greenschist 
facies)  
Greywacke-siltstone-shale sedimentary sequence that usually 
displays a pronounced east-west cleavage.  
The Black Snake mineralisation occurs within an ESE, 
subvertical shear zone, with gold occurring 30m below the 
surface, up to 8m wide (true width) and open in all directions. 
The mineralisation consists of quartz-hematite stringers within 
a hematite shale sequence and is uncharacteristic of the 
typical, ironstone hosted gold mineralisation 
Supergene enrichment is very evident. 

Drillhole 
information 

A summary of all information material to the understanding of 
the exploration results including a tabulation of the following 
information for all Material drillholes: 
• easting and northing of the drillhole collar 
• elevation or RL (Reduced Level – elevation above sea level 

in metres) of the drillhole collar 
• dip and azimuth of the hole 
• downhole length and interception depth 
• hole length. 

Exploration results are not being reported. 

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. 

Exploration results are not being reported. 

Data 
aggregation 
methods 

In reporting Exploration Results, weighting averaging 
techniques, maximum and/or minimum grade truncations (e.g. 
cutting of high grades) and cut-off grades are usually Material 
and should be stated. 

Exploration results are not being reported. 

Where aggregate intercepts incorporate short lengths of high 
grade results and longer lengths of low grade results, the 

Exploration results are not being reported. 
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Criteria JORC Code explanation Commentary 
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. 

Exploration results are not being reported. 

Relationship 
between 
mineralisation 
widths and 
intercept 
lengths 

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

Exploration results are not being reported. 

If the geometry of the mineralisation with respect to the drillhole 
angle is known, its nature should be reported. 

The Black Snake mineralisation occurs within an ESE, 
subvertical shear zone, with gold occurring 30m below the 
surface, up to 8m wide.  
Holes that intersected mineralization at Black Snake were 
drilled perpendicular to the strike of the mineralization trend 

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

Exploration results are not being reported. 

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 drillhole collar locations and appropriate sectional 
views. 

Exploration results are not being reported. 

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. 

Exploration results are not being reported. 

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. 

Density measurements were routinely collected by Giants Reef 
geologists and are recorded in Emmerson’s database.  
No metallurgical testing has been completed on material 
sourced from the Black Snake Exploration Target. 
Giants Reef mining conducted a down hole magnetic survey on 
selected RC drill holes within the target area.  Results indicated 
that there is limited to no magnetic material at depth. 
No groundwater has been intersected in any of the drilling to 
date. 

Further work The nature and scale of planned further work (e.g. tests for 
lateral extensions or depth extensions or large-scale step-out 
drilling). 

Further work will be focused on pit optimisation and Ore 
Reserve studies. 

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

Exploration results are not being reported. 

 
Section 3: Estimation and Reporting of Mineral Resources – Black Snake 
(Criteria listed in section 1, and where relevant in sections 2, also apply to this section.) 

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. 

Logging information was originally recorded on paper, then entered 
into MS Excel spreadsheets and then sent to the company’s DBA once 
the log was complete.  
Collar surveys were received electronically from surveyors. 
Laboratory analysis results were received electronically and loaded 
straight into the database. 

Data validation procedures used. The company’s DBA imports all electronic data received into a 
DataShed database 
The DataShed database is a MS SQL Server database, which is 
relational and normalised. As a result of normalisation, the following 
data integrity categories exist: 
• Entity Integrity: No duplicate rows in a table, eliminated redundancy 

and chance of error. 
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Criteria JORC Code explanation Commentary 
• Domain Integrity: Enforces valid entries for a given column by 

restricting the type, the format or a range of values. 
• Referential Integrity: Rows cannot be deleted which are used by 

other records. 
• User-Defined Integrity: Logging rules and validation codes set up 

by the company. 
Data extracted from the database was validated visually in Micromine 
software and when using the data any errors regarding incorrect 
locations, missing collar information, logging, sampling and downhole 
survey data and overlapping intervals are highlighted. 

Site visits Comment on any site visits undertaken by the 
Competent Person and the outcome of those visits. 

Steve Rose is the Competent Person. He has visited Black Snake and 
the ERM exploration office several times in 2021. 

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

Not applicable. 

Geological 
interpretation 

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

There is a reasonable level of confidence in the geological 
interpretation of the mineralisation that is traceable over numerous 
drillholes and drill sections.  

Nature of the data used and of any assumptions made. Surface mapping of mineralised outcrop, underground workings, 
drillhole intercept logging, assay results and detailed geological 
logging have formed basis for the geological interpretation. 

The effect, if any, of alternative interpretations on 
Mineral Resource estimation. 

Geological continuity is implied between drillholes and conforms well 
to the anticipated geological model based on the interpretation of 
regional and local geology, and its association with mineralisation. The 
data does not readily offer alternative interpretations. In places, the 
precise limits and geometry cannot be absolutely defined due to the 
limitations of the current drill coverage and the structural complexity. 
Further work is required to better define the geometry and limits of the 
mineralised zones, but no significant downside changes to the 
interpreted mineralised volume are anticipated. 

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

The grade and lithological interpretation form the basis for the 
modelling. Lithological envelopes defining the prospective 
mineralisation within which the grade estimation have been completed. 

The factors affecting continuity both of grade and 
geology. 

The mineralisation is hosted within iron-rich sections of the greywacke 
country rock. The iron-rich areas are controlled by steep faults. The 
iron-rich host has a strike of 50 m or so, and plunges steeply. 

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 Mineral Resource has a strike length of 120 m, a width of 45 m 
and extends from surface to 40 m 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. 

Grade estimation was carried out using the geostatistical method of 
ordinary kriging. The methods use estimation parameters defined by 
variography. The 1 m composite top-cut dataset was used for the 
grade interpolation. Estimation of the resource was competed using 
Micromine. The mineralisation domains, resource category and 
lithology were coded to the block model. Density data was also 
imported into Micromine software. 

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

A check Inverse Distance estimate was also carried out. 

The assumptions made regarding recovery of by-
products. 

The MRE just includes gold. No by-products are assumed. 

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

No potentially deleterious elements have been considered.  

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

A 3D block model was generated to enable grade estimation. The 
selected block size was based on the geometry of the domain 
interpretation and the data configuration. A block model was created 
using 5.0mE x 5.0mN x 5.0mRL parent blocks. Sub-cells were 
generated down to 1mE x 1mN x 1mRL as appropriate to honour 
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Criteria JORC Code explanation Commentary 
wireframe domains and geological interpretations during model 
construction. This compares with infill drill spacing of 10m x 10m. 

Any assumptions behind modelling of selective mining 
units. 

No selective mining units were assumed in this estimate. 

Any assumptions about correlation between variables. No strong correlations were found between the grade variables. 
Description of how the geological interpretation was 
used to control the resource estimates. 

The geological interpretation was used as a basis for mineralisation 
modelling. Lower cut-off grades of 0.25g/t Au for gold domains defined 
the mineralised envelopes. Hard boundaries between the grade 
envelopes were used to select sample populations for grade 
estimation. 

Discussion of basis for using or not using grade cutting 
or capping. 

Top cuts were used to treat the high-grade outliers of the domains. 
Top cuts were based on review of the domain histogram and log 
probability plot.  

The process of validation, the checking process used, 
the comparison of model data to drillhole data, and use 
of reconciliation data if available. 

Validation of the block model consisted of comparison of the block 
model volume to the wireframe volume. Grade estimates were 
validated by statistical comparison with the drill data, visual 
comparison of grade trends in the model with the drill data trends. 
Additionally, swath plots were generated to verify block model grades 
vs drillhole grades along easting, northing and elevation slices. 

Moisture Whether the tonnages are estimated on a dry basis or 
with natural moisture, and the method of determination 
of the moisture content. 

Tonnages are estimated on a dry basis. 

Cut-off 
parameters 

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

The Mineral Resource has been reported above a 0.5 g/t Au cut-off 
grade.  

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. 

The deposit outcrops and sits on a ridge, and lies within 40m of 
surface. It is assumed that it will be possible to mine using open pit. 

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. 

No metallurgical testing has been carried out. It has been assumed 
that Black Snake will perform like other nearby deposits in the Tennant 
Creek field, and will be able to be processed using conventional 
methods. 

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. 

No assumptions have been made. It is a small deposit in a historically 
disturbed area. 
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Criteria JORC Code explanation Commentary 
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. 

All drilling was by RC or RAB, so no density measurements were 
available. Values have been assumed based on those used for nearby 
deposits. 

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. 

No measurements. 

Discuss assumptions for bulk density estimates used in 
the evaluation process of the different materials. 

Bulk density was assigned based on lithology code in the block model. 

Classification The basis for the classification of the Mineral 
Resources into varying confidence categories. 

The Mineral Resource was classified as Inferred, Indicated and 
Measured, considering the level of geological understanding of the 
deposit, quality of samples, density data, drillhole spacing and 
sampling and assaying processes.  

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). 

The following initial classification approach was adopted: 
• The resource was classed as Indicated if a block was assigned a 

grade in the first estimation pass. 
• The resource was classed as Inferred if assigned a grade in the 

second estimation pass. 
• The resource was not classified if the KE was less than -1.3. 
The initial classification was reviewed visually. Based on the initial 
classification, a solid was created to define Indicated Mineral 
Resources. This defined resource categories based on a combination 
of data density and geological confidence. 

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

The MRE appropriately reflects the view of the Competent Person. 

Audits or 
reviews 

The results of any audits or reviews of MREs. No audits have been carried out  

Discussion of 
relative 
accuracy/ 
confidence 

Where appropriate a statement of the relative accuracy 
and confidence level in the MRE 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 Mineral Resource accuracy is communicated through the 
classification assigned to this Mineral Resource. 
The MRE has been classified in accordance with the JORC Code 
(2012 Edition) using a qualitative approach. All factors that have been 
considered have been adequately communicated in Section 1 and 
Section 3 of this Table. 

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 Mineral Resource statement relates to a global tonnage and grade 
estimate. Grade estimates have been made for each block in the block 
model. 

These statements of relative accuracy and confidence 
of the estimate should be compared with production 
data, where available. 

Black Snake is a prospect, and is not in production. 

 
Section 4 Estimation and Reporting of Ore Reserves – Black Snake 
(Criteria listed in section 1, and where relevant in sections 2 and 3, also apply to this section.) 
 

Criteria JORC Code explanation Commentary 
Mineral 
Resource 
estimate for 
conversion to 
Ore Reserves 

• Description of the Mineral Resource estimate used 
as a basis for the conversion to an Ore Reserve. 

• Clear statement as to whether the Mineral 
Resources are reported additional to, or inclusive of, 
the Ore Reserves. 

• This work is based on the resource estimates for Black Snake. 
• The Mineral Resources are inclusive of the Ore Reserves 
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Criteria JORC Code explanation Commentary 
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. 

• No site visits have been undertaken by the CP. 
• The site is not in production and the planned processing plant has 

not been constructed. Black Snake has historic small scale 
underground mining. All sites can clearly and easily be seen using 
aerial photos. 

Study status • The type and level of study undertaken to enable 
Mineral Resources to be converted to Ore Reserves. 

• The Code requires that a study to at least Pre-
Feasibility Study level has been undertaken to 
convert Mineral Resources to Ore Reserves. Such 
studies will have been carried out and will have 
determined a mine plan that is technically achievable 
and economically viable, and that material Modifying 
Factors have been considered. 

• The open pit mining study is at Pre-feasibility study. Metallurgical 
test work and plant design is at a detailed FS level. 

• Material modifying factors are based on the proposed mining 
methods, and are empirically based. 

Cut-off 
parameters 

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

• A cut-off grade calculation was carried out, using processing costs 
from TCMG’s study and a gold price of $2450/oz, with a 
metallurgical recovery of 93% based on test work carried out on 
CPS material, and applicable royalties. 

• The cut-off grade is 0.75g/t Au. 
Mining factors 
or assumptions 

• The method and assumptions used as reported in 
the Pre- Feasibility or Feasibility Study to convert the 
Mineral Resource to an Ore Reserve (i.e. either by 
application of appropriate factors by optimisation or 
by preliminary or detailed design). 

• The choice, nature and appropriateness of the 
selected mining method(s) and other mining 
parameters including associated design issues such 
as pre-strip, access, etc. 

• The assumptions made regarding geotechnical 
parameters (e.g. pit slopes, stope sizes, etc), grade 
control and pre-production drilling. 

• The major assumptions made and Mineral Resource 
model used for pit and stope optimisation (if 
appropriate). 

• The mining dilution factors used. 
• The mining recovery factors used. 
• Any minimum mining widths used. 
• The manner in which Inferred Mineral Resources are 

utilised in mining studies and the sensitivity of the 
outcome to their inclusion. 

• The infrastructure requirements of the selected 
mining methods. 

• Only Indicated Mineral Resources were converted to Probable Ore 
Reserves based on the mine plan and economic evaluation 

• Geotechnical parameters were supplied by Turner Mining and 
Geotechnical. These parameters included pit slope angles and 
berm widths. 

• Re-blocking of the resource block models was used as the dilution 
and recovery method. Reported grades for mining and processing 
are the diluted recovered gold grades. 

• A simple cashflow and NPV analysis was carried based treating 
Mauretania, Black Snake, Chariot underground and CPS ore 
through the proposed Nobles Nob gold plant. 

• Conventional truck and shovel open pit mining was chosen as the 
mining method. These are seen as small, relatively simple open pits. 

• A detailed geotechnical study was carried out at Mauretania 
(Turner, 2022). This informed the pit slope parameters, and was 
also adopted for the smaller pits at Rising Sun and Black Snake. 

• For Black Snake the model was as described in (Rose), and the file 
was BLACK_SNAKEBM2111.csv 

• No dilution factors were applied as these were accounted for when 
re-blocking the mineral resource block model. 

• No recovery factors were applied as these were accounted for when 
re-blocking the mineral resource block model. 

• These were accounted for when re-blocking the mineral resource 
block model. 

• Pit optimisation was carried out using all resource categories to 
derive the optimal pit. Financial models were developed using all 
resource categories, and using an Indicated only category. 

• For each pit, existing tracks will be upgraded to haul roads. There 
will be small, temporary laydown areas developed at each pit. A 
ROM pad will be established at Mauretania. All pits will have waste 
dumps. At Mauretania a turkeys nest will be developed next to the 
pit. 

Metallurgical 
factors or 
assumptions 

• The metallurgical process proposed and the 
appropriateness of that process to the style of 
mineralisation. 

• Whether the metallurgical process is well-tested 
technology or novel in nature. 

• The nature, amount and representativeness of 
metallurgical test work undertaken, the nature of the 

• The planned Nobles Nob gold plant is a conventional single stage 
crusher feeding a SAG mill, with a gravity recovery and CIP leach. 
Tails will be filtered and dry stacked. This is considered appropriate 
to treating the material contained within the CPS 

• This is the most common method for gold ore treatment in Australia 
• Representative samples were taken from Mauretania drill core to 

determine work index and leach characteristics. These were then 



 

EMMERSON RESOURCES LIMITED   Page 71 of 73 

Criteria JORC Code explanation Commentary 
metallurgical domaining applied and the 
corresponding metallurgical recovery factors 
applied. 

• Any assumptions or allowances made for 
deleterious elements. 

• The existence of any bulk sample or pilot scale test 
work and the degree to which such samples are 
considered representative of the orebody as a whole. 

• For minerals that are defined by a specification, has 
the ore reserve estimation been based on the 
appropriate mineralogy to meet the specifications? 

used to inform Black Snake. Domains were applied on the basis of 
weathering and copper content. Historic treatment of ore from Black 
Snake was carried out, with no record of the ore being problematic. 

• No bulk sample or pilot scale work was carried out. 
• Not applicable. This is a gold deposit 

Environmental • The status of studies of potential environmental 
impacts of the mining and processing operation. 
Details of waste rock characterisation and the 
consideration of potential sites, status of design 
options considered and, where applicable, the status 
of approvals for process residue storage and waste 
dumps should be reported. 

• A granted MMP is in place covering the planned Nobles Nob gold 
plant. MMPs are being developed for Black Snake. Environmental 
studies are at a similar status. 

• The Nobles Nob MMP includes arrangements for 
• dust suppression on the ROM pad and mine 
• capture of runoff water from the ROM pad 

• Waste rock characterisation has been carried out for all pits. No acid 
forming material has been identified. 

• Ore will be trucked and processed at Nobles Nob. The ore will be 
blended with feed from other ore sources. Tails will be stored in a 
dry stack tails facility at Nobles Nob. 

• Upon a financial investment to proceed with the project, the current 
Environmental Authority will be amended to allow for processing on 
site. Baseline studies such as flora and fauna, air and noise, surface 
water and groundwater have already been completed in this regard. 
Social impact studies will not be required 

Infrastructure • The existence of appropriate infrastructure: 
availability of land for plant development, power, 
water, transportation (particularly for bulk 
commodities),labour, accommodation; or the ease 
with which the infrastructure can be provided, or 
accessed. 

• For Black Snake there is a short track from the existing Nobles Nob 
to Golden Forty haul road that is planned to be upgraded.  

• An area at Noble Nob had been set aside for construction of the 
Nobles Nob gold plant (in fact it is the old Nobles Nob plan site). 

• Within the TCMG feasibility study there is detailed description of 
power supply (gensets) and water (existing bores at Nobles Nob 
and through dewatering of the Nobles Nob pit to provide water for 
Black Snake. 

• Accommodation is planned to be at TCMG’s camp in Tennant 
Creek. Labour will be sourced locally from Tennant Creek 
(population 3,000) or FIFO. 

• All sites are within 20km of the regional centre of Tennant Creek. 
Costs • The derivation of, or assumptions made, regarding 

projected capital costs in the study. 
• The methodology used to estimate operating costs. 
• Allowances made for the content of deleterious 

elements. 
• The source of exchange rates used in the study. 
• Derivation of transportation charges. 
• The basis for forecasting or source of treatment and 

refining charges, penalties for failure to meet 
specification, etc. 

• The allowances made for royalties payable, both 
Government and private. 

• The capital costs for the Nobles Nob gold plant are detailed in 
TCMG’s feasibility study. The open pits are simple, small 
operations, with relatively minimal capital costs, restricted to 
upgrading access tracks and clearing the sites. These costs have 
been included within the operating costs. 

• Process and general and administration operating costs were 
developed by TCMG in conjunction with Como Engineering. Costs 
were estimated from first principles based on reagent consumptions 
and consumable usage rates determined from test work. Power cost 
estimate is based on diesel generators. Labour rates were 
benchmarked against existing operations, and recent experience 
running the process in its current location in Cloncurry. 

• Minero Consulting derived a set of costs from first principles, using 
a database of costs from similar projects. This approach was used 
because of the highly variable costs being presented at this time of 
this study, that would have made requests for costing from 
contractors likely to be misleading. 

• All costing has been in Australian dollars using rates provided in 
Australia. 

• Minero Consulting derived a set of costs from first principles, using 
a database of costs from similar projects. This approach was used 
because of the highly variable costs being presented at this time of 
this study, that would have made requests for costing from 
contractors likely to be misleading. 
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Criteria JORC Code explanation Commentary 
• Planning to pour gold dore on site to be sent to Perth Mint. The 

standard Perth Mint charges have been used. 
• All government and private royalties have been included in the 

TCMG financial model. Modelling of the NT government royalty by 
TCMG was carried out in order to derive a percentage value. NT 
Government royalties are currently 20% of the profit for the whole 
project (NT Royalty Regime is currently under review, with 
expectation that it will be changed to an ad valorem arrangement in 
line with other States in Australia). 

Revenue factors • The derivation of, or assumptions made regarding 
revenue factors including head grade, metal or 
commodity price(s) exchange rates, transportation 
and treatment charges, penalties, net smelter 
returns, etc. 

• The derivation of assumptions made of metal or 
commodity price(s), for the principal metals, minerals 
and co- products. 

• A gold price of AUD$2450 has been applied. The monthly grade 
from the mine schedule has been used. No factors have been 
applied to grades or gold price. No other revenue factors other than 
royalties have been considered. 

• A gold price of AUD$2450 has been applied, which is approximately 
$650/oz below the current spot gold price 

Market 
assessment 

• The demand, supply and stock situation for the 
particular commodity, consumption trends and 
factors likely to affect supply and demand into the 
future. 

• A customer and competitor analysis along with the 
identification of likely market windows for the 
product. 

• Price and volume forecasts and the basis for these 
forecasts. 

• For industrial minerals the customer specification, 
testing and acceptance requirements prior to a 
supply contract. 

• Not applicable. The product is gold dore. There is a ready market 
for gold dore at Perth Mint, with published gold pricing. 

• Not applicable. The product is gold dore 
• A gold price of AUD$2450 has been used 
• Not applicable. The product is gold dore 

Economic • The inputs to the economic analysis to produce the 
net present value (NPV) in the study, the source and 
confidence of these economic inputs including 
estimated inflation, discount rate, etc. 

• NPV ranges and sensitivity to variations in the 
significant assumptions and inputs. 

• Inputs to the economic analysis were: 
• Mine production schedule, including gold production schedule, 

produced as part of the Pre-Feasibility study. 
• Mine operating costs, process operating costs and general and 

administrative costs as stated above. 
o Gold price as stated above. 
o Discount rate of 8% 

• The projects sensitivity to various inputs were also tested for 
broader understanding of project robustness. 

• The project is sensitive to commodity price and mining costs. 
Social • The status of agreements with key stakeholders and 

matters leading to social licence to operate. 
• Agreements are in place with the Central Land Council and other 

key stakeholders. 
• TCMG had carried out extensive community consultation, and 

continues to meet and inform stakeholders. LGA, local community, 
local business and Traditional Landowners are all supportive of the 
project. 

Other • To the extent relevant, the impact of the following on 
the project and/or on the estimation and classification 
of the Ore Reserves: 

• Any identified material naturally occurring risks. 
• The status of material legal agreements and 

marketing arrangements. 
• The status of governmental agreements and 

approvals critical to the viability of the project, such 
as mineral tenement status, and government and 
statutory approvals. There must be reasonable 
grounds to expect that all necessary Government 
approvals will be received within the timeframes 
anticipated in the Pre- Feasibility or Feasibility study. 
Highlight and discuss the materiality of any 
unresolved matter that is dependent on a third party 
on which extraction of the reserve is contingent. 

• None identified. The most likely risk is high rainfall during the wet 
season. Black Snake can be started and finished during the dry 
season.  

• A risk assessment was carried out for the planned Nobles Nob gold 
plant that covers these items. Gold produced will be sold on the spot 
market with no hedging obligations currently in place. Royalties are 
payable to the government and other parties as stated above. 

• All of the planned open pits sit on a granted Mining Lease. An MMP 
application is underway for Black Snake. 
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Criteria JORC Code explanation Commentary 
Classification • The basis for the classification of the Ore Reserves 

into varying confidence categories. 
• Whether the result appropriately reflects the 

Competent Person’s view of the deposit. 
• The proportion of Probable Ore Reserves that have 

been derived from Measured Mineral Resources (if 
any). 

• All material classified as Indicated in the Mineral Resource estimate 
has been classified as Probable in this Ore Reserve estimate, on 
the basis that it is all economic, and can readily treated at the 
planned Nobles Nob gold plant. 

• The Black Snake Ore Reserve forms a component of TCMG’s 
overall Ore Reserve model, and is invalid in isolation. None of the 
open pits in isolation can cover the cost of the processing plant and 
site infrastructure in the TCMG portfolio. The financial model shows 
two other ore sources contribute to paying the large capital items, 
and as part of the TCMG portfolio, Black Snake qualify as an Ore 
Reserve. 

• The result does reflect the Competent Persons view of the deposit. 
• Not applicable. There were no Measured Mineral Resources for the 

is deposit. 
Audits or 
reviews 

• The results of any audits or reviews of Ore Reserve 
estimates. 

• Due diligence reviews of the open pits have been carried out by 
Xenith Consultants and by SRK Consulting. Their comments have 
been included in this version of the Ore Reserve report. 

Discussion of 
relative 
accuracy/ 
confidence 

 
• Where appropriate a statement of the relative 

accuracy and confidence level in the Ore Reserve 
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 
reserve within stated confidence limits, or, if such an 
approach is not deemed appropriate, a qualitative 
discussion of the factors which 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. 

• Accuracy and confidence discussions should extend 
to specific discussions of any applied Modifying 
Factors that may have a material impact on Ore 
Reserve viability, or for which there  are  remaining 
areas of uncertainty at the current study stage. 

• It is recognised that this may not be possible or 
appropriate in all circumstances. These statements 
of relative accuracy and confidence of the estimate 
should be compared with production data, where 
available. 

• In the estimating of these Ore Reserves, the confidence levels as 
expressed in the Mineral Resource estimates have been accepted 
in the respective resource classification categories. 

• A conservative approach has been taken with the geotechnical 
assessment. It is possible that the pit slopes could be steepened 
once more information about the rock mass becomes available 
during mining. 

• Costs have been derived from first principles based on a database 
of costs from similar projects. There has been no request for cost 
work from mining contractors based on the actual mining schedule. 

• The Ore Reserves estimates relate to global estimates in the 
conversion of Mineral Resources to Ore Reserves, due largely to 
the spacing of the drill data on which the estimates are based, 
relative to the intended local selectivity of the mining operations. 

• Accuracy and confidence of modifying factors are generally 
consistent with the current level of this study. The modifying factors 
applied in the estimation of the Ore Reserves are considered to be 
of a sufficiently high level of confidence not to have a material impact 
on the viability of the estimated Ore Reserves. 

• The geotechnical parameters for Black Snake are based on studies 
carried out at Mauretania. This is considered a conservative 
approach, because of the relatively poor rock mass at Mauretania. 
Historic workings at Black Snake, including glory holes, 
demonstrate that the rock mass at these sites can support stable 
openings for tens of years. 

 

 
 


