
 

ORSU METALS CORPORATION 

 

NI 43-101 TECHNICAL REPORT ON THE UPDATED MINERAL 

RESOURCE ESTIMATE FOR THE SERGEEVSKOE PROPERTY, 

ZABAIKALSKIY KRAI, RUSSIAN FEDERATION 

 

January 17, 2020



Wardell Armstrong International 
Baldhu House, Wheal Jane Earth Science Park, Baldhu, Truro, Cornwall, TR3 6EH, United Kingdom 
Telephone: +44 (0)1872 560738   Fax: +44 (0)1872 561079   www.wardell-armstrong.com  

 

 
 

Wardell Armstrong is the trading name of Wardell Armstrong International Ltd, 
Registered in England No. 3813172. 
 

Registered office: Sir Henry Doulton House, Forge Lane, Etruria, Stoke-on-Trent, ST1 5BD, United Kingdom 
 

UK Offices: Stoke-on-Trent, Cardiff, Carlisle, Edinburgh, Greater Manchester, London, Newcastle upon Tyne, 
Sheffield, Taunton, Truro, West Bromwich.  International Offices: Almaty, Moscow 

ENERGY AND CLIMATE CHANGE 

ENVIRONMENT AND SUSTAINABILITY 

INFRASTRUCTURE AND UTILITIES 

LAND AND PROPERTY 

MINING AND MINERAL PROCESSING 

MINERAL ESTATES 

WASTE RESOURCE MANAGEMENT 
 

 
 

 

 

DATE ISSUED: 17.01.2020 

JOB NUMBER: ZT61-1889 

VERSION: 

REPORT NUMBER: 

STATUS: 

 

 

ORSU METALS CORPORATION 

 

NI 43-101 TECHNICAL REPORT ON THE UPDATED MINERAL RESOURCE ESTIMATE FOR THE 

SERGEEVSKOE PROPERTY, ZABAIKALSKIY KRAI, RUSSIAN FEDERATION 

 

January 17, 2020 

 

 

PREPARED BY:   

Andrey Tsoy Principal Resource Geologist 

Phil Newall Managing Director 

  

APPROVED BY:   

Phil Newall Managing Director  

 

 
This report has been prepared by Wardell Armstrong International with all reasonable skill, care and diligence, within the terms of the 

Contract with the Client.  The report is confidential to the Client and Wardell Armstrong International accepts no responsibility of 
whatever nature to third parties to whom this report may be made known. 

 
No part of this document may be reproduced without the prior written approval of Wardell Armstrong International. 

 

 



ORSU METALS CORPORATION 
NI 43-101 TECHNICAL REPORT ON THE INITIAL MINERAL RESOURCE ESTIMATE FOR 
THE SERGEEVSKOE PROPERTY, ZABAIKALSKIY KRAI, RUSSIAN FEDERATION  

 

January 17, 2020   Page i 

 

CONTENTS  

 

1 EXECUTIVE SUMMARY ......................................................................................................... 1 

2 INTRODUCTION ................................................................................................................... 9 

2.1 Scope of Work ............................................................................................................................ 9 

2.2 Sergeevskoe Project ................................................................................................................... 9 

2.3 Independent Consultant .......................................................................................................... 10 

2.4 Source of Information .............................................................................................................. 10 

2.5 Personal Inspection .................................................................................................................. 11 

2.6 Statement of independence .................................................................................................... 11 

2.7 Units and Currency .................................................................................................................. 12 

2.8 Limitations, Reliance, and WAI Declaration ............................................................................. 12 

3 RELIANCE ON OTHER EXPERTS ............................................................................................ 13 

4 PROPERTY DESCRIPTION AND LOCATION ............................................................................ 14 

4.1 Location .................................................................................................................................... 14 

4.2 Mineral Tenure ........................................................................................................................ 15 

5 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE AND PHYSIOGRAPHY ........ 18 

5.1 Accessibility and Infrastructure ............................................................................................... 18 

5.2 Climate ..................................................................................................................................... 18 

5.3 Local Resources and Infrastructure ......................................................................................... 19 

5.4 Physiography ............................................................................................................................ 20 

6 HISTORY ............................................................................................................................ 21 

6.1 Introduction ............................................................................................................................. 21 

6.2 Kluchevskoye ........................................................................................................................... 21 

6.3 Sergeevskoe ............................................................................................................................. 23 

6.4 Historical Prospects.................................................................................................................. 27 

7 GEOLOGICAL SETTING AND MINERALISATION ..................................................................... 30 

7.1 Regional Geology ..................................................................................................................... 30 

7.2 Sergeevskoe Property .............................................................................................................. 32 

7.3 Mineral Occurrences ................................................................................................................ 34 

8 DEPOSIT TYPES .................................................................................................................. 42 

9 EXPLORATION .................................................................................................................... 45 

9.1 Introduction ............................................................................................................................. 45 

9.2 Check Sampling ........................................................................................................................ 45 

9.3 Orsu Trenching 2017-2018 ...................................................................................................... 46 

9.4 Orsu Trenching 2019 ................................................................................................................ 49 

10 DRILLING ........................................................................................................................... 50 

10.1 Introduction .......................................................................................................................... 50 

10.2 Orsu Drilling 2017-2018 ........................................................................................................ 50 

10.3 Orsu Drilling 2019 ................................................................................................................. 53 

11 SAMPLE PREPARATION, ANALYSES AND SECURITY .............................................................. 54 

11.1 Introduction .......................................................................................................................... 54 

11.2 Orsu Exploration Campaign 2017-2018 and 2019 ................................................................ 54 

11.3 Security ............................................................................................................................... 102 



ORSU METALS CORPORATION 
NI 43-101 TECHNICAL REPORT ON THE INITIAL MINERAL RESOURCE ESTIMATE FOR 
THE SERGEEVSKOE PROPERTY, ZABAIKALSKIY KRAI, RUSSIAN FEDERATION  

 

January 17, 2020   Page ii 

 

11.4 Authors Opinion .................................................................................................................. 102 

12 DATA VERIFICATION ......................................................................................................... 104 

12.1 WAI Personal Inspection ..................................................................................................... 104 

12.2 Database Validation ............................................................................................................ 107 

12.3 WAI Opinion ........................................................................................................................ 107 

13 MINERAL PROCESSING AND METALLURGICAL TESTING ..................................................... 108 

13.1 Introduction ........................................................................................................................ 108 

13.2 2017 Oxide Testwork .......................................................................................................... 108 

13.3 2018 Metallurgical Testwork .............................................................................................. 110 

13.4 2019 Metallurgical Testwork .............................................................................................. 111 

13.5 Summary ............................................................................................................................. 124 

14 MINERAL RESOURCE ESTIMATES ...................................................................................... 126 

14.1 Introduction ........................................................................................................................ 126 

14.2 General Methodology ......................................................................................................... 126 

14.3 Data Transformations and Software ................................................................................... 127 

14.4 Database ............................................................................................................................. 127 

14.5 Wireframe Modelling / Mineralised Domains .................................................................... 131 

14.6 Statistical Analysis and Variogram Modelling ..................................................................... 133 

14.7 Block Modelling ................................................................................................................... 140 

14.8 Mineral Resource Classification .......................................................................................... 149 

15 MINERAL RESERVE ESTIMATES ......................................................................................... 154 

16 MINING METHODS ........................................................................................................... 155 

17 RECOVERY METHODS ....................................................................................................... 156 

18 PROJECT INFRASTRUCTURE .............................................................................................. 157 

19 MARKET STUDIES AND CONTRACTS .................................................................................. 158 

20 ENVIRONMENTAL STUDIES, PERMITTING AND SOCIAL OR COMMUNITY IMPACT............... 159 

20.1 Introduction ........................................................................................................................ 159 

20.2 Environmental Studies ........................................................................................................ 159 

20.3 Social and Communities ...................................................................................................... 159 

20.4 Conclusion ........................................................................................................................... 160 

21 CAPITAL AND OPERATING COSTS ...................................................................................... 161 

22 ECONOMIC ANALYSES ...................................................................................................... 162 

23 ADJACENT PROPERTIES .................................................................................................... 163 

23.1 Introduction ........................................................................................................................ 163 

23.2 The Kluchevskoye Deposit .................................................................................................. 163 

23.3 The Alexandrovka Project ................................................................................................... 166 

24 OTHER RELEVANT DATA AND INFORMATION .................................................................... 168 

25 INTERPRETATION AND CONCLUSIONS .............................................................................. 169 

26 RECOMMENDATIONS ....................................................................................................... 172 

27 REFERENCES .................................................................................................................... 173 

 

  



ORSU METALS CORPORATION 
NI 43-101 TECHNICAL REPORT ON THE INITIAL MINERAL RESOURCE ESTIMATE FOR 
THE SERGEEVSKOE PROPERTY, ZABAIKALSKIY KRAI, RUSSIAN FEDERATION  

 

January 17, 2020   Page iii 

 

TABLES 

 

Table 1.1: Undiluted Mineral Resource Estimate for the Sergeevskoe Gold Project ............................. 5 

Table 1.2:  Proposed Work Programme and Budget .............................................................................. 7 

Table 4.1: Sergeevskoe Concession Area Coordinates ......................................................................... 17 

Table 6.1: Historical Exploration Activities ........................................................................................... 24 

Table 9.1: Check Sample Results in Orsu Exploration works ................................................................ 46 

Table 11.1: Laboratory Assay Analysis Methods .................................................................................. 59 

Table 11.2: Summary of Field Duplicate Sample Analysis .................................................................... 82 

Table 11.3: Certified Reference Material .............................................................................................. 83 

Table 11.4: Average Analysis Results for Silver in CRMs....................................................................... 84 

Table 11.5: Internally Produced Blank Sample Tests Results ............................................................... 97 

Table 11.6: Risk Matrix: QA/QC Sample Auditing ............................................................................... 100 

Table 13.1:  Flotation Performance vs. Reagents Regime .................................................................. 112 

Table 13.2:  Flotation Performance vs. Reagents Regime .................................................................. 113 

Table 13.3:  Open Flotation Test Results ............................................................................................ 114 

Table 13.4:  Conditions and Main Results of Close Circuit Flotation based on Process Flowsheet 2 . 115 

Table 13.5:  Conditions and Main Results of Close Circuit Flotation based on Process Flowsheet 4 . 115 

Table 13.6:  Concentrate Grain Size Produced for Pressure Oxidation .............................................. 116 

Table 13.7:  Chemical Composition of Flotation Concentrate of Sulphide Gold Sample from 

Sergeevskoe ........................................................................................................................................ 117 

Table 13.8:  Grain Size of Concentrate Produced for Pressure Oxidation .......................................... 117 

Table 13.9:  Results of Flotation Concentrate POX Tests Followed by Cake Cyanidation ............. 119 

Table 13.10:  Material Balance of Flotation Concentrate POX Test ................................................ 121 

Table 13.11:  Balance Test Results for Flotation Concentrate POX ................................................ 122 

Table 13.12:  Material Balance and Distribution of Main Elements Across Flotation Products ... 122 

Table 13.13:  Results of POX Cake Cyanidation Balance Test .......................................................... 122 

Table 13.14:  Cyanidation Tailings Chemical Composition ................................................................. 123 

Table 14.1: Sample File Structure ....................................................................................................... 127 

Table 14.2: Sample File Structure, 2019 ............................................................................................. 129 

Table 14.3: Sergeevskoe Database Summary ..................................................................................... 129 

Table 14.4: Wireframe Models Supplied by Orsu ............................................................................... 131 

Table 14.5: Domain Coding at Sergeevskoe ........................................................................................ 132 

Table 14.6: Statistical Data for Individual Wireframe Zone ................................................................ 134 

Table 14.7: General Statistics for Composites Inside Wireframe ....................................................... 134 

Table 14.8: Top Cut Applied at Sergeevskoe (Gold) ........................................................................... 136 

Table 14.9: Top Cut Applied at Sergeevskoe (Silver) .......................................................................... 136 

Table 14.10: Modelled Variogram Parameters for Sergeevskoe ........................................................ 139 

Table 14.11: Block Model Prototype .................................................................................................. 140 

Table 14.12: General Density Data at Sergeevskoe ............................................................................ 142 

Table 14.13: Grade Interpolation Plan ................................................................................................ 145 

Table 14.14: Search Ellipsoid .............................................................................................................. 145 

Table 14.15: Comparison of Gold Grade in Block Model, Samples and Composites for Zone 100 .... 146 

Table 14.16: Pit Optimisation Parameters .......................................................................................... 151 



ORSU METALS CORPORATION 
NI 43-101 TECHNICAL REPORT ON THE INITIAL MINERAL RESOURCE ESTIMATE FOR 
THE SERGEEVSKOE PROPERTY, ZABAIKALSKIY KRAI, RUSSIAN FEDERATION  

 

January 17, 2020   Page iv 

 

Table 14.17: Undiluted Mineral Resource Estimate for Sergeevskoe Gold Project ........................... 152 

Table 14.18: Mineral Resources at Different Gold Price..................................................................... 153 

Table 23.1: Recorded Historical Production from Kluchevskoye ........................................................ 165 

Table 25.1: Pit Optimisation Parameters ............................................................................................ 170 

Table 25.2: Undiluted Mineral Resource Estimate for the Sergeevskoe Gold Project ....................... 170 

Table 26.1: 12 Month Budget and Work Programme (Orsu).............................................................. 172 

 

FIGURES  

 

Figure 1.1: Schematic Plan View of Mineralised Zones at Sergeevskoe (Orsu) [Shirotnyi Fault in grey] 4 

Figure 4.1: Location Map of the Sergeevskoe Property........................................................................ 14 

Figure 4.2: Sergeevskoe Concession Area (Blue outline) ...................................................................... 16 

Figure 5.1: Route Map from Davenda to Chita Airport (579km via M58/AH30) ref. Googlemaps ...... 18 

Figure 6.1: Typical Drill Hole Section from Soviet Era (Orsu) ................................................................ 26 

Figure 6.2: Composite Geological/Sampling Map Over Zone 23 (Orsu) ............................................... 27 

Figure 6.3: Sampling Plan at Zone 23 and Adit 5 Occurrences (WAI) ................................................... 28 

Figure 7.1: Regional Geology of Kluchevskoye District (Orsu) .............................................................. 31 

Figure 7.2: Geological Map of Concession Area (Orsu) ........................................................................ 33 

Figure 7.3: Main Ore Controlling Faults of Sergeevskoe Area (Orsu) ................................................... 34 

Figure 7.4: Main Mineral Occurrences within the Sergeevskoe License (Orsu) ................................... 35 

Figure 8.1: Grade and Tonnage for RIRGS Deposits  (Hart, 2007) [BCC = Brewery Creek Classic zone, CC 

= Clear Creek] ........................................................................................................................................ 42 

Figure 8.2: Generalised Model for RIRGS Deposits ............................................................................... 43 

Figure 8.3: Global distribution of Au deposits suggested to be RIRGS  (Modified from Thompson et al. 

(1999), Lang et al. (2000), and Lang and Baker (2001)) ........................................................................ 43 

Figure 11.1: Sample Preparation Scheme ............................................................................................. 58 

Figure 11.2: Au Field Duplicates, 2017 Exploration, ALS Laboratory, Drillholes ................................... 62 

Figure 11.3: Ag Field Duplicates, 2017 Exploration, ALS Laboratory, Drillholes ................................... 63 

Figure 11.4: Au Field Duplicates, 2017 Exploration, SGS Laboratory, Trenching ................................. 64 

Figure 11.5: Ag Field Duplicates, 2017 Exploration, SGS Laboratory, Trenching .................................. 65 

Figure 11.6: Au Field Duplicates, 2018 Exploration, SGS Laboratory, Drillholes .................................. 66 

Figure 11.7: Au Field Duplicates, 2018, ALS Laboratory, Drillholes ...................................................... 67 

Figure 11.8: Au Field Duplicates, 2018 Exploration, SGS Laboratory, Trenching ................................. 68 

Figure 11.9: Au Field Duplicates, 2018 Exploration, ALS Laboratory, Trenching .................................. 69 

Figure 11.10: Ag Field Duplicates, 2018 Exploration, ALS Laboratory, Trenching ................................ 70 

Figure 11.11: Ag Field Duplicates, 2018 Exploration, SGS Laboratory, Trenching ................................ 71 

Figure 11.12: Ag Field Duplicates, 2018 Exploration, ALS Laboratory, Drillholes ................................. 72 

Figure 11.13: Ag Field Duplicates, 2018 Exploration, SGS Laboratory, Drillholes................................. 73 

Figure 11.14: Au Field Duplicates, 2019 Exploration, ALS Laboratory, Drillholes ................................. 74 

Figure 11.15: Au Field Duplicates, 2019 Exploration, SGS Laboratory, Drillholes ................................ 75 

Figure 11.16: Au Field Duplicates, 2019 Exploration, ALS Laboratory, Trenches ................................. 76 

Figure 11.17: Au Field Duplicates, 2019 Exploration, SGS Laboratory, Trenches ................................. 77 

Figure 11.18: Ag Field Duplicates, 2019 Exploration, ALS Laboratory, Drillholes ................................. 78 

Figure 11.19: Ag Field Duplicates, 2019 Exploration, SGS Laboratory, Drillholes................................. 79 



ORSU METALS CORPORATION 
NI 43-101 TECHNICAL REPORT ON THE INITIAL MINERAL RESOURCE ESTIMATE FOR 
THE SERGEEVSKOE PROPERTY, ZABAIKALSKIY KRAI, RUSSIAN FEDERATION  

 

January 17, 2020   Page v 

 

Figure 11.20: Ag Field Duplicates, 2019 Exploration, ALS Laboratory, Trenches ................................. 80 

Figure 11.21: Ag Field Duplicates, 2019 Exploration, SGS Laboratory, Trenches ................................. 81 

Figure 11.22: CRM for Au, 2017 Drillholes (DH) and Trenches (TR) ..................................................... 86 

Figure 11.23: CRM for Au, 2018 Drillholes (Part 1) ............................................................................... 87 

Figure 11.24: CRM for Au, 2018 Drillholes (Part 2) ............................................................................... 88 

Figure 11.25: CRM for Ag, 2018 Drillholes ............................................................................................ 88 

Figure 11.26: CRM for Au, 2018 Trenches (Part 1) ............................................................................... 89 

Figure 11.27: CRM for Au, 2018 Trenches (Part 2) ............................................................................... 90 

Figure 11.28: CRM for Ag, 2018 Trenches ............................................................................................ 91 

Figure 11.29: CRM for Au, 2019 Drillholes ............................................................................................ 92 

Figure 11.30:  CRM for Au, 2019 Drillholes (continued) ....................................................................... 93 

Figure 11.31: CRM for Au, 2019 Trenches ............................................................................................ 94 

Figure 11.32: Blank Analysis Results, 2017 Exploration ........................................................................ 97 

Figure 11.33: Blank Analysis for Au and Ag, Drillholes, 2018 ............................................................... 98 

Figure 11.34: Blank Analysis for Au and Ag, Trenches, 2018 ................................................................ 98 

Figure 11.35: Blank Analysis for Au and Ag, Drillholes, 2019 ............................................................... 99 

Figure 11.36: Blank Analysis for Au and Ag, Trenches, 2019 ................................................................ 99 

Figure 13.1:  Open Circuit Test Flowsheet .......................................................................................... 113 

Figure 13.2:  Close Circuit Flotation Process Flowsheet 2 .................................................................. 114 

Figure 13.3:  Open Tests Process Flowsheet 4 .................................................................................... 115 

Figure 13.4:  Concentrate Production Process Flowsheet 5 ............................................................... 116 

Figure 13.5:  Parr 4550 ς Laboratory Autoclave ................................................................................. 118 

Figure 14.1: Plan View of Drillhole and Trench Locations at Sergeevskoe ......................................... 131 

Figure 14.2: Mineralised Zone Wireframe Models at Sergeevskoe (Shirotnyi Fault ς Blue, Other Faults 

ς grey) ................................................................................................................................................. 133 

Figure 14.3:  Au Modelled Variogram, Domain 700, Along Strike ...................................................... 137 

Figure 14.4:  Au Modelled Variogram, Domain 700, Down Dip .......................................................... 137 

Figure 14.5:  Au Modelled Variogram, Domain 700, Cross Strike ....................................................... 138 

Figure 14.6: Points for Dynamic Anisotropy (Blue) within Wireframe Envelop (Orange), Zone 313 . 141 

Figure 14.7: Au Grade ς Density Relationship for Primary Mineralisation ......................................... 142 

Figure 14.8:  Block Model Grade vs Original Samples ........................................................................ 147 

Figure 14.9:  SWATH Plots for Block Model Grade vs Composite Data, All Zones, West-East ........... 148 

Figure 14.10:  SWATH Plots for Block Model Grade vs Composite Data, All Zones, South-North ..... 149 

Figure 14.11: Isometric View of Optimised Pit Shell and Resource Block Model (Sergeevskoe License 

Boundary ς Red Line) .......................................................................................................................... 153 

Figure 23.1: Location of Nearby Properties (Orsu) ............................................................................. 163 

 

 

 

 

 

PHOTOGRAPHS  

 

Photo 5.1: Kluchevskiy Village and Open Pit in Background (WAI) ...................................................... 19 



ORSU METALS CORPORATION 
NI 43-101 TECHNICAL REPORT ON THE INITIAL MINERAL RESOURCE ESTIMATE FOR 
THE SERGEEVSKOE PROPERTY, ZABAIKALSKIY KRAI, RUSSIAN FEDERATION  

 

January 17, 2020   Page vi 

 

Photo 6.1: Adit Portal, Kluchevskoye .................................................................................................... 22 

Photo 6.2: Trench K996, Zone 23, from the Soviet Era in November 2016 (WAI)................................ 25 

Photo 6.3: Test Pit 28 at Kozie in November 2016 (WAI) ..................................................................... 25 

Photo 9.1:  Dozer Trench Stripping (WAI) ............................................................................................. 47 

Photo 9.2:  Trench Hand Cleaning (WAI) .............................................................................................. 47 

Photo 9.3: Trench Sample Cutting with Portable Diamond Saw (WAI) ................................................ 48 

Photo 9.4: Cut Trench Sampling (WAI) ................................................................................................. 49 

Photo 10.1: Atlas Copco CS 14 Drill Rig Used during the 2018 Programme (WAI) ............................... 50 

Photo 10.2: Drillcore Awaiting Transfer from Drill Site (WAI) .............................................................. 51 

Photo 10.3: Completed Drillhole Collar SDH17-2 (WAI) ....................................................................... 52 

Photo 11.1: Trench Samples Being Cut (WAI) ....................................................................................... 54 

Photo 11.2: Core Cutting Equipment (WAI) .......................................................................................... 55 

Photo 11.3: Cut Core and Trench Samples (WAI) ................................................................................. 56 

Photo 11.4: Sample Bags Prepared for Dispatch (WAI) ........................................................................ 56 

Photo 12.1: Massive Sulphides in Hole SDH17-15 Around 150m Depth ............................................ 105 

Photo 12.2: High Sulphide Zone in Hole SDH17-17 around 99m Depth ............................................. 106 

Photo 12.3: Massive Brecciated Sulphides in Hole SDH18-31 at 36m Depth ..................................... 106 

Photo 23.1:  The Alexandrovka Project Area (Zapadnaya, 2016) ....................................................... 166 

 

APPENDICES 

 

APPENDIX 1: Certificate of Author 

APPENDIX 2: Statistical Data for Individual Wireframe Zone 

APPENDIX 3: Gold Decile Analysis for Individual Zones 

APPENDIX 4: General Statistic Plots for Au 

APPENDIX 5: Silver Decile Analysis for Individual Zones 

APPENDIX 6: Moisture Content and Density Tables 

APPENDIX 7: Comparison of Gold Grade in Block Model, Samples and Composites for Individual Zones 

APPENDIX 8: Rejected Duplicates from QAQC 

APPENDIX 9: JORC Table 1 

 

 

 



ORSU METALS CORPORATION 
NI 43-101 TECHNICAL REPORT ON THE INITIAL MINERAL RESOURCE ESTIMATE FOR 
THE SERGEEVSKOE PROPERTY, ZABAIKALSKIY KRAI, RUSSIAN FEDERATION  

 

ZT61-1889/ERROR! NO TEXT OF 

SPECIFIED STYLE IN DOCUMENT. 
January 17, 2020 

 Error! No text of specified style in 

document. 

Page 1 

 

1 EXECUTIVE SUMMARY 

 

The Sergeevskoe Property is located in the Zabaikalsky Region in the Russian Federation. The property 

is situated 40km to the southwest of Mogocha town ς the district capital with a large railway station 

on the Trans-Siberian Railway. The newly built Chita-Khaborovsk motorway passes within 8km to the 

south of the property. The distance from Chita to Sergeevskoe is 560km.   

 

The license is irregular in shape covers some 7.6km2 and is approximately 4km in an east-west 

direction and 1.5km north-south. Orsu advises that the license is currently valid and in good standing 

according to the rules, regulations, and laws of the Russian Federation.  

 

The Sergeevskoe licence area is located within the Mogocha Gold-Bearing District, within a major 

tectonic Proterozoic and Mesozoic fold belt of the southwestern margin of the Aldan-Stanovoi Shield 

of the Siberian Craton. The region predominantly comprises various granitoids surrounded by 

metamorphic rocks. Plutons from the Middle Palaeozoic (Olekma  Complex), Permian (Amanan 

Complex) and Jurassic (Amudzhikan Complex) intruded the Precambrian metamorphic rocks and host 

a number of gold and molybdenum deposits and occurrences. 

 

The granitoid complexes are located adjacent to a marked flexure (zone of extension) in the regional 

latitudinally ǘǊŜƴŘƛƴƎ ά[ŀǘƛǘǳŘƛƴŀƭ CŀǳƭǘέΣ ŀ ǎŜƎƳŜƴǘ ƻŦ ǘƘŜ ǊŜƎƛƻƴŀƭ aƻƎƻŎƘŀ-Bushuley Fault Zone, 

marking the contact between Proterozoic and Palaeozoic to Mesozoic granitoids.  

 

The deposit cluster in the area is hosted by the Davenda granite massif (Amanan Complex) which has 

a strike length of 50km and a width of 2-3km. Although gold and molybdenum mineralisation is hosted 

in Permian granite, it is associated with the porphyry intrusions of the Amudzhikan Complex and 

associated with the zones of endocontact and exocontact of the Davenda massif as well as with the 

magmatic breccia and five generations of Jurassic dykes.  

 

The Sergeevskoe license lies immediately to the west of the Kluchevskoye open pit gold mine which 

has produced well over 1Moz Au and has a resource potential of several more million ounces gold and 

which is now the focus of a BRICS consortium looking to re-start the project1. Furthermore, 5 km to 

the west of Sergeevskoe license lies the Alexandrovskoe open pit gold mine that recently began 

operating. 

 

The gold mineralisation is generally related to quartz stockwork system which is often accompanied 

by alteration (tourmalinisation, pyritisation, sericitisation) together with sulphide polymetallic 

mineralisation.  The major ore-controlling faults at Kluchevskoye have latitudinal strike and pass into 

the Sergeevskoe license and it is quite clear that the mineralised structures that were mined at 

 
1 https://indianexpress.com/article/india/indian-driven-gold-mining-project-in-russia-praised-at-brics-summit-
5278885/ 
https://www.reuters.com/article/us-safrica-brics-russia-gold/indias-sun-gold-china-national-gold-to-go-ahead-
with-siberian-gold-project-idUSKBN1KG32X  

https://indianexpress.com/article/india/indian-driven-gold-mining-project-in-russia-praised-at-brics-summit-5278885/
https://indianexpress.com/article/india/indian-driven-gold-mining-project-in-russia-praised-at-brics-summit-5278885/
https://www.reuters.com/article/us-safrica-brics-russia-gold/indias-sun-gold-china-national-gold-to-go-ahead-with-siberian-gold-project-idUSKBN1KG32X
https://www.reuters.com/article/us-safrica-brics-russia-gold/indias-sun-gold-china-national-gold-to-go-ahead-with-siberian-gold-project-idUSKBN1KG32X


ORSU METALS CORPORATION 
NI 43-101 TECHNICAL REPORT ON THE INITIAL MINERAL RESOURCE ESTIMATE FOR 
THE SERGEEVSKOE PROPERTY, ZABAIKALSKIY KRAI, RUSSIAN FEDERATION  

 

ZT61-1889/ERROR! NO TEXT OF 

SPECIFIED STYLE IN DOCUMENT. 
January 17, 2020 

 Error! No text of specified style in 

document. 

Page 2 

 

Kluchevskoye are continuous to a greater or lesser extent into the Sergeevskoe area, although the 

information is not necessarily indicative of the mineralisation on the property that is being described 

in this technical report.   

 

Previous (historical) works at Sergeevskoe in the 1950-60s included geochemical sampling and 

geophysical surveys, trenching and limited core drilling resulting in the delineation of a number of 

gold, copper and molybdenum anomalous areas.  In total, and to varying degrees of study, more than 

10 occurrences of gold, molybdenum and copper have been identified at the Sergeevskoe property. 

Numerous geochemical anomalies of Au, Cu and Mo were also delineated in the area. 

 

Since 2016, Orsu has completed 62 surface trenches for a total of 8,883.8m and the recovery of 7,176 

samples plus a further 96 diamond drillholes for a total of 20,663.25m and the collection of 14,472 

samples.  These baseline data were used in this maiden mineral resource estimate.   

 

A Mineral Resource Estimate has been prepared by Wardell Armstrong International based on data 

provided by Orsu in the form of an electronic trench and drillhole database along with digital 

mineralised wireframes.  The compiled mineral resource dataset comprises 4,191 composites with 

gold grades from 0.001 to 240.4g/t Au with the average grade of 1.56g/t Au.  The current estimate is 

based on a mineralised domain interpretation on the basis of composite gold grades. Domain 

boundaries were digitised on cross-sections, snapped to drillhole traces where appropriate, then wire-

framed into three-dimensional solids.   

 

The resource model comprised a large stockwork, containing 179 segments of sheeted subparallel 

quartz-tourmaline-sulphide veins (zones) within nine domains.  The individual vein segments are 

separated by faults or unmineralised intervals.  The most important divide is represented by the 
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Shirotnyi Fault (

 
Figure 1.1).  To its south are Zone 23 West, Zone 23 Middle, Zone 23 East, Adit 5 West, and Adit 5 East 

domains. To the north are the Intermediate, Klyuchi West, Kozie and Peak Klyuchi domains.   
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Figure 1.1: Schematic Plan View of Mineralised Zones at Sergeevskoe (Orsu) 

[Shirotnyi Fault in grey] 

 

The block model was constructed with a parent cell size of 10m x 10m x 10m, sub-celling was allowed 

down to 2.0m x 2.0m x 2.0m, with respect to overburden and oxide/primary material and within all 

individual zone wireframes.  Inverse Power Distance Squared (IPD2) was the principal interpolation 

method and Ordinary Kriging (OK) as the secondary (check) method for Au and Ag.  Zonal control and 

dynamic anisotropy were used for grade interpolation.  Six estimation passes were run with each one 

using a consecutively larger ellipsoid to ensure that all blocks were estimated.  Block model validation 

included comparing estimated block grades with their informing composites and included inspection 

of sectional plots of the model and drill data, and review of swath plots.   

 

CIM (2014) requires that publicly reported Mineral Resource estimates only include material for which 

it can be demonstrated that there is άǊŜŀǎƻƴŀōƭŜ ǇǊƻǎǇŜŎǘ ŦƻǊ ŜǾŜƴǘǳŀƭ ŜŎƻƴƻƳƛŎ ŜȄǘǊŀŎǘƛƻƴέ. One of 

the methods applied is to constrain the Mineral Resource within a notional optimised pit shell using 

assumed parameters. The optimisation parameters used reflect a conventional open pit operation. 

The Mineral Resource model blocks were classified as Inferred on the basis of geological continuity 

and complexity, results of QAQC analysis and the quality of data, spatial grade continuity and the 

results of geostatistical analysis, and quality of resultant block model.   

 

Mineral Resources are not Mineral Reserves and have not demonstrated economic validity. The extent 

to which mining, metallurgical, marketing, infrastructure, permitting, marketing and other financial 
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factors may affect the eventual Mineral Resource estimate is not precisely defined. The declared 

Mineral Resource estimate was constrained by notional economic assumption to demonstrate 

reasonable prospects of eventual economic extraction as required by CIM (2014) and the JORC Code 

(2012). No Mineral Reserve under CIM (2014), or Ore Reserve under the JORC Code (2012), has been 

defined for the Sergeevskoye Project at this stage of development.   

 

The Sergeevskoye Mineral Resource was estimated by Mr Andrey  Redovich Tsoy, under the 

supervision of Dr Phil Newall of Wardell Armstrong International, a Qualified Person for the purpose 

of Mineral Resource reporting under NI 43-101.  The estimate is based on surface trench and diamond 

drilling data supplied by Orsu with an effective date of 9th of January 2020. 

 

At a cut-off grade of 0.5g/t Au, an Inferred mineral resource of 30.42Mt at 1.45g/t Au (containing 

1.42Moz) has been estimated based on an undiluted (sub-celled) block model as presented in Table 

1.1 below.  The mineral resource is constrained by an optimised pit shell and limited by the licence 

boundary to the east.  Essentially the proximity of the licence boundary limits the extent of the 

optimised open pit shell, so some of mineralisation is truncated at the licence boundary although is 

considered to extend in an easterly direction towards the Kluchevskoe open pit mine.   

 

Table 1.1: Undiluted Mineral Resource Estimate for the Sergeevskoe Gold Project 

Class COG 

Open Pit Constrained by Licence 

Tonnes 
(Mt) 

Grade 
(g/t Au) 

Contained Metal 
Au (Ψллл ƻȊ) 

Inferred 0.0* 30.59 1.45 1.426 

Inferred 0.4 30.49 1.45 1.418 

Inferred 0.5 30.42 1.45 1.417 

Inferred 0.6 28.75 1.5 1.387 

Inferred 0.7 25.56 1.61 1.320 

Inferred 0.8 22.13 1.74 1.238 

*- All Mineralisation within Wireframe Model 

Notes:   

1. Mineral Resources reported for the Sergeevskoe Gold Project are classified as Inferred.  

2. Mineral Resources are not reserves until they have demonstrated economic viability based on a Feasibility Study 
or Pre-Feasibility Study.  

3. Mineral Resources are reported inclusive of any Ore Reserves. 

4. All figures are rounded to reflect the relative accuracy of the estimate, apparent errors could have occurred due 
to rounding.   

5. The mineral resources reported as a sub-celled model with no account of potential mining dilution of the 
mineralisation as a result of the narrow mineralised veins.   

6. The block model has been constrained by an open pit optimisation study based on economic and technical 
parameters as provided by Orsu Metals Corporation and constrained by the licence area.  

7. Mineral Resources for the Sergeevskoe Gold Project have been classified in accordance with CIM (2014) guidelines 
and the guidelines of the JORC Code (2012) by Dr Phil Newall, an independent Competent Person as defined by 
JORC.  

8. The estimate is based on surface trench and diamond drilling data supplied by Orsu with an effective date of 9th of 
January 2020. 

9. Contained metal refers to estimated contained metal in the ground not adjusted for metallurgical recovery.   
 

Inferred Mineral Resources are considered too speculative geologically to have economic 

considerations applied to them that would enable them to be categorised as Mineral Reserves or Ore 
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Reserves, and there is no certainty that all or any part of the Mineral Resources or mine plan tonnes 

would be converted into Mineral Reserves.   

 

Metallurgical testwork has been conducted in 2017, for oxide material, and in 2018, on primary 

sulphide material.  Positive cyanidation test results were received for the oxide samples taken from 

Adit 5 (85.17% to 95.3% recovery) and Kozie (91.72% to 92.32%) prospects, both showing amenability 

for heap leaching. For primary material the results were positive with up to 89% recovery from 

sulphide material. Further flotation testwork was conducted in 2019 in order to assess the possibility 

to produce flotation concentrate and pressure oxidation test of the produced flotation concentrate.  

Flotation concentrate was produced with a gold grade of 22.3 g/t at a recovery of 91.8%.  The pressure 

oxidation test, followed by cyanide leaching of the filter cake from pressure oxidation, resulted in a 

gold recovery of 98.9 %.  

 

The 2018 drillholes and trenches were completed within a 1.0km2 area in the southeast of the 

Sergeevskoe license at Zone 23, Adit 5, Klyuchi West and Kozie prospects, with scout holes drilled at 

the Sergeeva and Peak Klyuchi prospects.      

 

To date, only limited baseline environmental studies have been undertaken. Further environmental 

and social impact studies will be necessary, in order to meet the requirements of future feasibility 

studies completed according to international standards. 

 

There is good potential to grow the mineralisation envelope at the Sergeevskoe Project beyond that 

identified in this updated Mineral Resource Estimate.  Mineralisation remains open both along the 

westward strike, to the north, and downdip.  In particular, there is a good possibility to identify new 

mineralisation at the western continuation of Klyuchi West and Intermediate domains, and only partly 

drill-tested mineralisation in between these domains and Kozie domain. The western extension of 

Zone 23 remains open, with some gold mineralisation recognised in historical holes and by Orsu during 

scout sampling at the Sergeeva prospect some 500m west. Peak Klyuchi requires additional attention 

as a direct continuation of the Intermediate mineral domain. Kozie domain is also open westward, 
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with gold mineralisation iƴǘŜǊŎŜǇǘŜŘ ƛƴ hǊǎǳΩǎ ǘǊŜƴŎƘ {Y½¢wмт-11 (see 

 
Figure 1.1).   

 

Of key interest for growth potential is testing of the downdip continuation of gold mineralisation in 

the Intermediate, Klyuchi West and Zone 23 domains, particularly due to a clear increase in gold grade.  

The reported gold mineralisation at Sergeevskoe was drill-tested to an elevationof 750mRL from 

approximately 950 - 1,000mRL topographic surface, whereas the adjacent Kluchevskoye gold 

mineralisation is drill-intersected to a depth of 450 - 500mRL.   

 

In addition, there are numerous occurrences of gold mineralisation and geochemical/geophysical 

anomalies not yet tested by Orsu beyond the area of detailed works within the 7.6km2 licence area of 

the Sergeevskoe Project.   

 

Recommendations for further work programmes have been presented to Orsu, with costings that 

have been reviewed by the QP.  Essentially, over the next 12 months, Orsu plans to prioritise the next 

phase of field works by focusing on upgrading the current resource base through a targeted RC drilling 

(circa 2,000m) and infill drilling (circa 3,500m) programme. A summary of the next phase of work is 

presented in Table 1.2.  

 

Table 1.2:  Proposed Work Programme and Budget 

Ѕ Item / Task US$ 

1 RC Drilling 2,000m and Infill Drilling 3,500m 450,000 
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2 Assays 150,000 

3 Logging of drill core and trenches, core splitting, sample transportation, etc.    250,000 

4 Metallurgical testwork (2 samples/programmes)  200,000 

5 Geophysical works  50,000 

6 External consultants  75,000 

7 G&A (local)  75,000 

8 Updated Resource  75,000 

9 Contingency 10% 132,500 

10 TOTAL 1,457,500 

 



ORSU METALS CORPORATION 
NI 43-101 TECHNICAL REPORT ON THE INITIAL MINERAL RESOURCE ESTIMATE FOR 
THE SERGEEVSKOE PROPERTY, ZABAIKALSKIY KRAI, RUSSIAN FEDERATION  

 

ZT61-1889/ERROR! NO TEXT OF 

SPECIFIED STYLE IN DOCUMENT. 
January 17, 2020 

 Error! No text of specified style in 

document. 

Page 9 

 

2 INTRODUCTION 

 

2.1 Scope of Work 

 

Wardell Armstrong International (WAI) was commissioned by Orsu Metals /ƻǊǇƻǊŀǘƛƻƴ όάhǊǎǳέ ƻǊ ǘƘŜ 

ά/ƭƛŜƴǘέύ ǘƻ prepare a Mineral Resource Estimate (MRE) under the Requirements of the Canadian 

National Instrument 43-101 (NI 43-101) for the Sergeevskoe Property, located in the Mogocha District, 

Zabaikalskiy Krai of Russia.   

 

Orsu Metals Corporation is a base and precious metals exploration and development company, with 

its administrative office in White Rock, BC, Canada and is listed on the TSX Venture Exchange (TSXV) 

under the code OSU.   

 

This MRE was carried out for the purpose of determining the maiden tenor of the mineralisation 

hosted within the Sergeevskoye Project in Russia. This report is produced for Public Reporting under 

/ŀƴŀŘƛŀƴ bŀǘƛƻƴŀƭ LƴǎǘǊǳƳŜƴǘ όάbLέύ по-101 in Canada (NI 43-101, 2014).  

 

This MRE was prepared in accordance with the requirements of:  

 

¶ Disclosure and reporting requirements of the TSXV; 

¶ Canadian National Instrument 43-млмΣ Ψ{ǘŀƴŘŀǊŘǎ ƻŦ 5ƛǎŎƭƻǎǳǊŜ ŦƻǊ aƛƴŜǊŀƭ tǊƻƧŜŎǘǎΩΣ 

Form 43-101F1 and Companion Policy 43-101CP (NI 43-101, 2014); and 

¶ Canadian Institute of Mining, Metallurgy and Petroleum Definition Standards (CIM, 

2014). 

 

2.2 Sergeevskoe Project 

 

The Sergeevskoe Project is located in the Zabaikalsky Region of the Russian Federation. The property 

is situated 40km to the southwest of Mogocha town, which is the district capital with a large railway 

station on the Trans-Siberian Railway. The newly built Chita-Khabarovsk motorway passes within 8km 

to the south of the property and the distance from Chita to Sergeevskoe is 560km.   

 

The Project sits adjacent to the historic suspended Kluchevskoye open pit which since 1901 mined the 

eastern parts of the same mineralised zone seen at Sergeevskoe, initially by underground means and 

more latterly, open pit.  

 

As such, Sergeevskoe Project is conceived as a potential open pit, mined for gold and silver by 

conventional drill and blast operation, excavated by face shovel configured excavators feeding 

respective haul trucks. It is expected that a conventional CIL process plant with a sulphide flotation 

circuit to enhance gold recovery will be required. Gold bullion will be produced on site for sale into 

the international market.   
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2.3 Independent Consultant 

 

WAI has provided the mineral industry with specialised geological, mining, and processing expertise 

since 1987, initially as an independent company, but from 1999 as part of the Wardell Armstrong 

DǊƻǳǇΦ ²!LΩǎ ŜȄǇŜǊƛŜƴŎŜ ƛǎ ǿƻǊƭŘǿƛŘŜ ŀƴŘ Ƙŀǎ ōŜŜƴ ŘŜǾŜƭƻǇŜŘ ƛƴ ǘhe coal and metalliferous mining 

sector. 

 

Our parent company is a mining engineering/environmental consultancy that services the industrial 

minerals sector from ten regional offices in the UK and international offices in Almaty, Kazakhstan, 

and Moscow, Russia. Total worldwide staff complement is now close to 500. 

 

WAI, its directors, employees and associates neither has nor holds: 

 

¶ Any rights to subscribe for shares in Orsu Metals Corporation either now or in the 

future; 

¶ Any vested interests in any concessions held by Orsu Metals Corporation; 

¶ Any rights to subscribe to any interests in any of the concessions held by Orsu Metals 

Corporation either now or in the future; 

¶ Any vested interests in either any concessions held by Orsu Metals Corporation or any 

adjacent concessions; or 

¶ Any right to subscribe to any interests or concessions adjacent to those held by Orsu 

Metals Corporation, either now or in the future. 

 

²!LΩǎ ƻƴƭȅ ŦƛƴŀƴŎƛŀƭ ƛƴǘŜǊŜǎǘ ƛǎ ǘƘŜ ǊƛƎƘǘ ǘƻ ŎƘŀǊƎŜ ǇǊƻŦŜǎǎƛƻƴŀƭ ŦŜŜǎ ŀǘ ƴƻǊƳŀƭ ŎƻƳƳŜǊŎƛŀƭ ǊŀǘŜǎΣ Ǉlus 

normal overhead costs, for work carried out in connection with the investigations reported here. 

Payment of professional fees is not dependent on the success of the Admission or linked to the value 

of the Company. 

 

2.4 Source of Information 

 

This report is based on information provided by Orsu and collected by WAI during the site visits, as 

well as personal knowledge of the adjacent Kluchevskoye deposit.  

 

Although some of data viewed derives from the Soviet era, WAI has no reason to doubt the reliability 

and robustness of this information. Moreover, the majority of data that makes up the Mineral 

Resource estimate has been derived recently by the Client. 

 

The information in this technical report is based on the following sources: 

 

¶ Technical discussion with Orsu personnel on site visit; 

¶ Inspection of the Sergeevskoe Property area, including geological investigation; 

¶ Review of exploration data provided by Orsu; and 
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¶ Additional information from public domains such as company news, presentation and 

reports. 

 

Unless otherwise stated, all images and figures have been provided by Orsu.   

 

Throughout this NI43-101 Technical Report, ǘƘŜ ǘŜǊƳ ΨǊŜǎŜǊǾŜΩ ƛǎ ǳǎŜŘ ǘƻ ŘŜƴƻǘŜ ǘƘŜ wǳǎǎƛŀƴ 

Classification system of reserves.  It should be noted that the Russian Classification system (GKZ) is not 

compliant with CIM, nor any other international reporting system or code, and no comparison should 

ōŜ ƳŀŘŜ ǘƻ ŀƴȅ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ǊŜǇƻǊǘƛƴƎ ŎƻŘŜ ǿƘŜƴ ǘƘŜ ǘŜǊƳ ΨǊŜǎŜǊǾŜΩ ƛǎ ǳǎŜŘΦ  No Mineral Reserve 

under CIM (2014), or Ore Reserve under the JORC Code (2012), has been defined for the Sergeevskoye 

Project at this stage of development.   

 

2.5 Personal Inspection 

 

In compliance with National Instrument 43-101 guidelines, Dr Phil Newall, BSc (ARSM), PhD (ACSM), 

CEng, FIMMM, Managing Director of WAI, conducted a personal inspection of the Sergeevskoe 

property between 2-3 November 2016, primarily covering the geology, exploration and the previous 

drilling programmes. The inspection of the recent drilling was undertaken on site on 5-6 June 2018.  

No personal inspection was conducted during 2019.   

 
2.6 Statement of independence 

 

WAI is an independent consulting company contracted by Orsu to carry out this MRE study. Neither 

WAI, nor the authors of this report, have or have had previously, any material interest in Orsu or the 

ƳƛƴŜǊŀƭ ǇǊƻǇŜǊǘƛŜǎ ƛƴ ǿƘƛŎƘ hǊǎǳ Ƙŀǎ ŀƴ ƛƴǘŜǊŜǎǘΦ ²!LΩǎ ǊŜƭŀǘƛƻƴǎƘƛǇ ǿƛǘƘ hǊǎǳ ƛǎ ǎƻƭŜƭȅ ƻƴŜ ƻŦ 

professional association between client and independent consultant.  

 

This report is prepared in return for professional fees based upon agreed commercial rates and the 

payment of these fees is not contingent on the results of this report. No member or employee of WAI 

is, or is intended to be, a director, officer or other direct employee of Orsu.  

 

In the preparation of this Independent Technical Report WAI has used information provided by Orsu 

and other experts. Orsu has verified this information making due enquiry of all material issues that 

are required in order to comply with NI 43-101 requirements.  
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2.7 Units and Currency 

 

All units of weight and measurement in this report are metric, unless otherwise noted. Units of 

currency are in US dollars, unless otherwise specified. Specific abbreviations used include: 

 

Abbreviation Unit 

m Metre 

km Kilometre 

g Gramme 

t Tonne 

g/t Grammes per tonne 

oz Ounce 

% Percentage 

cm Centimetre 

°C Degrees centigrade 

 
2.8 Limitations, Reliance, and WAI Declaration 

 

²!LΩǎ ƻǇƛƴƛƻƴ ŎƻƴǘŀƛƴŜŘ ƘŜǊŜƛƴ ƛǎ ōŀǎŜŘ ƻƴ ƛƴŦƻǊƳŀǘƛƻƴ ŎƻƭƭŜŎǘŜŘ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ŎƻǳǊǎŜ ƻŦ ²!LΩǎ 

work, which in turn reflects various technical and economic conditions as of the effective date. Given 

the nature of the mining business, these conditions can change significantly over relatively short 

periods of time. Consequently, actual results may be significantly more or less favourable than 

assumed according to changes in metal prices or other variables. 

 

This report may include technical information that requires subsequent calculations to derive sub-

totals, totals and weighted averages. Such calculations inherently involve a degree of rounding, and 

consequently introduce a margin of error. Where these occur, WAI does not consider them to be 

material. 

 

WAI is not an insider, associate, or affiliate of Orsu, nor has WAI acted as an advisor to this company 

or its subsidiaries or affiliates in connection with this Project. The results of the technical review by 

WAI are not dependent on any prior agreements concerning the conclusions to be reached, nor are 

there any undisclosed understandings concerning any future business dealings. 

 

Except as specifically required by law, WAI does not assume any responsibility and will not accept any 

liability to any other person for any loss suffered by any such other person as a result of, arising out 

of, or in connection with this Technical Report or statements contained herein, except required by 

and given solely for the purpose of complying with the mandate as outlined in this Technical Report 

and compliance with NI 43-101. WAI has no reason to believe that any relevant additional information 

or material facts have been withheld by Orsu. 

 

The authors hereby acknowledge Orsu for assistance with field review and data gathering. 
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3 RELIANCE ON OTHER EXPERTS 

 

This technical report has been prepared by WAI on behalf of Orsu Metals Corporation.  

 

For the purposes of this report, WAI has relied on ownership information provided by Orsu Metals 

Corporation, and although WAI has not researched property title or mineral rights, WAI believes the 

asset to be secure and unencumbered. 

 

This is supported by a title opinion document, provided to Orsu in November 2016 by Saveliev, 

Batanov & Partners, a Russian legal firm. This document opines on the overall validity of the licence 

as well as whether there were any grounds for early revocation, following the successful Auction. 

 

The conclusions from this work were that Orsu does have secure title to the property and is in full 

compliance with Russian regulations.  

 

WAI has seen this document and it is on this opinion that WAI relies in respect of Section 4.2 of this 

report. 
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4 PROPERTY DESCRIPTION AND LOCATION 

 

4.1 Location 

 

The Sergeevskoe Property is located in the Zabaikalsky Region in the Russian Federation (Figure 4.1). 

The property is situated 40km to the southwest of Mogocha town ς the district capital with a large 

railway station on the Trans-Siberian Railway. The newly built Chita-Khabarovsk motorway passes 

within 8km to the south of the property. The distance from Chita to Sergeevskoe is 560km.      

 

 
Figure 4.1: Location Map of the Sergeevskoe Property 
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4.2 Mineral Tenure 

 

The Sergeevskoe license area occupies 7.6km2. The LLC SC "Alexandrovskoe", a subsidiary of Sibzoloto 

LƴǾŜǎǘƳŜƴǘǎ [ƛƳƛǘŜŘ όά{ƛōȊƻƭƻǘƻέύΣ ŀ /ȅǇǊǳǎ ǊŜƎƛǎǘŜǊŜŘ ŎƻƳǇŀƴȅ ŀƴŘ ǘƘŜ ǎƻƭŜ ƻǿƴŜǊ ƻŦ [[/ DY 

Alexandrovskoe, acquired the license at a public auction from the Russian Government that took place 

on 22 November 2013. The license was issued on 31 December 2013 and it is valid until 31 December 

2031. In 2016, the license was actualised by the Ministry of Natural Resources of the Russian 

Federation. This confirmed the validity of the license. 

 

Orsu acquired privately owned Sibzoloto on 18 May 2017 in a share and cash transaction. Orsu 

currently owns 90% share in Sibzolot. The Sellers became significant shareholders of Orsu and joined 

the Executive Team and Board. 

 

The Sergeevskoe license was granted by Zabaikalnedra, which is a local administrative branch of 

Rosnedra, a Federal Agency responsible for issuing such licenses. The license is not listed as a strategic 

asset by the Russian Government. There is no previous ownership in relation to the territory or its part 

covered by the Sergeevskoe license. The surface rights belong to the Russian Government, which 

granted a license to LLC SC "Alexandrovskoe". The license holder obtained all necessary permits, 

including a consent from the Forest Protection Authorities, to conduct exploration works. This permit 

allows to undertake trenching and drilling works.  

 

The license was issued for geological study, exploration and mining and has no limitation to the depth 

of mining. In addition, there is no obligation on financial expenditure at the license, although the 

license holder has to achieve certain milestones: 

 

¶ Completion of resource assessment to Russian-ǎǘȅƭŜ ά/н ŀƴŘ tмέ ǎǘŀƴŘŀǊŘǎ ōȅ 

31.12.2018 (this deadline was rescheduled to Q1 2020 and the resource assessment 

was accepted by the Russian State Commission for Mineral Reserves (GKZ) on 

20.12.2019);  

¶ Completion of resource assessment to Russian-ǎǘȅƭŜ ά/м ŀƴŘ /нέ ǎǘŀƴŘŀǊŘǎ ōȅ 

31.12.2022;  

¶ Construction to start by 31.12.2024; and  

¶ Production to start by 31.12.2025. 

 

During geological study, the license holder must pay 208 Rubles per km2 per annum. This will increase 

to 10,115 Rubles per km2 during the detailed exploration stage. Taxes during mining will be applied in 

accordance with the typical practices in the Russian Federation. 

 

The license holder must obey all environmental regulations of the Russian Government, such as water 

and forest protection, contamination of the ground. The license holder must conduct background 

environmental monitoring. 
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To comply, in late 2016, GK Aleksandrovskoe contracted a Chita-based Laboratory of Environmental 

tǊƻōƭŜƳǎ όά[9tέύ ǘƻ ǳƴŘŜǊǘŀƪŜ ŀ ōŀǎŜƭƛƴŜ ǎǘǳŘȅΣ ǿƘƛŎƘ ƛƴǾƻƭǾŜŘ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ 

situation prior to the new exploration works. As part of the programme, chemical, radiometric and 

physical property studies of 126 soil samples from 12 sites were undertaken. Also, 50 water samples 

from 12 sites were collected in different parts around the license area. Seven samples were collected 

from stream bed sediments draining different parts of the license area.  

 

A final report from LEP was received in mid-February 2017. Its main conclusions are as follows: 

 

¶ Surface waters are insignificantly contaminated due to the technogenic impact of the 

historical operations. Their chemical and physical properties are similar to natural 

concentrations; 

¶ Some soil and stream bed samples contain elevated concentrations of copper, zinc, 

arsenic and sulphur due to the influence of historical mining works. 

 

No other permits are necessary to conduct exploration works at the Sergeevskoe license area. 

 

A plan view of the concession area is shown in Figure 4.2 and coordinates are presented in Table 4.1. 

 

 
Figure 4.2: Sergeevskoe Concession Area (Blue outline) 

 

  

Klyuchevskoe 
Open Pit 
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Table 4.1: Sergeevskoe Concession Area Coordinates 

No Easting Northing 

1 20659841 5936878 

2 20659899 5936261 

3 20659945 5935860 

4 20659141 5936297 

5 20658758 5936748 

6 20658475 5936445 

7 20657809 5936734 

8 20657107 5936765 

9 20656565 5937274 

10 20656033 5937440 

11 20654659 5937296 

12 20654655 5937565 

13 20656414 5938357 

14 20656841 5938322 

15 20657961 5937934 

16 20658415 5937276 

17 20658572 5937297 

18 20658123 5937930 

19 20658735 5937918 

20 20658729 5938002 

21 20657926 5938064 

22 20656712 5938491 

23 20657608 5938888 

24 20660062 5938467 

 

WAI notes that the concession coordinates are presented in the Pulkovo 1942 GK Zone 20 coordinates 

system. 

 

In summary, WAI has seen the license for the Sergeevskoe area and can confirm the license number, 

coordinates and expiry date. In addition, WAI has also seen legal opinion on the property and 

therefore can conclude that all documentation is in place for Orsu to have legal tenure over the 

property. 
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5 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE AND PHYSIOGRAPHY 

 

5.1 Accessibility and Infrastructure 

 

The Sergeevskoe property is accessed via a recently constructed M58 road from Chita (560km) which 

runs approximately 8km south of the site (Figure 5.1); or alternatively from the town of Mogocha 

(36km) which has regular train services to Chita, Moscow and other major Russian cities. 

 

The regional transport infrastructure includes the Trans-Siberian and BAM rail-roads which provide 

links to the Far East and Central Russia. The region also has direct rail connections with China and 

Mongolia.  

 

All principal cities and towns are connected by paved and all-season gravel roads. There is an airport 

in Chita with regular flights to Moscow, other major Russian cities and some cities in China. 

 

 
Figure 5.1: Route Map from Davenda to Chita Airport (579km via M58/AH30) ref. Googlemaps 

 

5.2 Climate 

 

The climatic conditions in the Zabaikalsky Region are extreme continental, exhibiting long cold winters 

and short cool summers. Historical weather observation records are available from a weather station 

situated in Mogocha, along with a weather station installed at Klyuchevsky site during the summer of 

2013. 

 

The coldest recorded annual month is January with an average temperature of -28°C; the warmest 

annual average month is July with an average temperature of +17°C. The overall average annual 
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temperature of the region is -4.8°C.  The recorded data indicates that the region is subject to relatively 

low snowfall during the winter period, with the maximum annual precipitation occurring in July 

(430mm), with variations ranging between 269.4mm (1954) and 691.5mm (1934). Precipitation in the 

form of snowfall occurs on average between the end of October and March, giving an average snow-

cover thickness of between 0.15m and 0.20m. The snow-cover typically melts between March and 

April. 

 

The location of the project is within a transitional zone of permafrost and seasonal ground-frost. The 

maximum depth of ground permafrost is recorded to be between 70m and 120m below ground level. 

 

However, notwithstanding the harsh climate, exploration and mining operations are possible all year 

round.  

 

5.3 Local Resources and Infrastructure 

 

The property is located between the Davenda and Kluchevskiy villages. Davenda has a population of 

978 and is located at the western boundary of the Sergeevskoe license area and approximately 4km 

west of the main area of exploration activity. Kluchevskiy has a population of 1,200, the eastern 

boundary of the property is approximately 1.5km west of the village (Photo 5.1). The roads to the 

camp from the villages are graded dirt roads. 

 

 
Photo 5.1: Kluchevskiy Village and Open Pit in Background (WAI) 
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The main industries in the region are alluvial and hard rock gold mining, with forestry enterprises and 

railway and motorway maintenance. The populations of Kluchevskiy village and the nearby settlement 

of Davenda are in part populated by former employees of closed and operating mining enterprises 

and provide a pool of skilled labour. The main power grid is available through 110kV transmission 

lines.  

 

Aggregate, dimension stone, construction sand and refractory clays are all available locally.   

 

5.4 Physiography 

 

The region has an elevation of 900-1,200m above sea level (mASL), in the drainage basin of the Shilka 

River. The project area comprises moderate hills with approximate peaks of 1,200mASL and river 

valleys at 900mASL. 

 

Vegetation comprises coniferous and broadleaf forest, typical of the boreal zone. Areas of permafrost 

in the area are discontinuous and can extend to depths of 120m below the surface. It is reported that 

permafrost is not present in the area of the current open pit at Kluchevskoye, but is in some areas of 

the waste dumps. Seasonal freezing within the soil profile is reported to reach depths of 2.3m to 3.6m. 

 

In terms of the license area to sustain the infrastructure required for mining, although the project is 

at a very early stage of exploration, the author believes there will be sufficient space for plant, tailings 

and waste dumps should a viable operation be developed. 
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6 HISTORY 

 

6.1 Introduction  

 

Much of the history of the Sergeevskoe licence area is intimately related to the exploration and 

development of the adjacent Kluchevskoye deposit as many of the mineralised occurrences at 

Sergeevskoe are thought to be continuations or off-sets from the Kluchevskoye ore zones, although 

the information is not necessarily indicative of the mineralisation on the property that is the subject 

of this technical report. 

 

6.2 Kluchevskoye  

 

In the second half of the 19th century alluvial gold mining operations commenced within the Mogocha 

region, within the Zheltuga River and its tributaries. In 1860, alluvial gold was mined from the Bolshaya 

Kudecha River, to the south of the project area. In 1901 a joint Anglo-Russian company, the Nerchinsk 

Gold Company Ltd commenced hardrock mining of the Kluchevskoye deposit by an underground 

system of drives, cross-cuts and rises on the 848mASL and 818mASL. The main targets of this mining 

were the high grade quartz-tourmaline veins with the ore being processed by mercury amalgamation. 

The operational mine life between 1901 and 1910 produced approximately 688kg of gold from oxide 

grading 13 to 30g/t of gold. 

 

Further exploration commenced in the 1930s and continued through to 1941, and it was during this 

period that the first formal reserve statements were produced estimating to contain 8.3Mt of ore 

grading 5.15g/t to contain 42.8 tonnes of gold in 1934. Underground mining operations restarted in 

1936 and continued until 1952 (Photo 6.1) ǳǎƛƴƎ ǎƘǊƛƴƪ ǎǘƻǇƛƴƎ ŀƴŘ άDƭƻǊȅ IƻƭŜέ ƳƛƴƛƴƎ ǘƻ ŜȄǘǊŀŎǘ 

pipe-shaped high-grade shoots. Between 1936 and 1952 a reported 5,855kg of gold (grading 7.5g/t to 

9.8g/t of gold) was produced by mercury amalgamation, with the plant having a throughput of  

150t/day. In 1939, the Kluchevskoye reserves were re-estimated to contain 15.477Mt with 79 tonnes 

of gold. 

  

Underground exploration was advanced between 1947 and 1951 with the development and sampling 

on the 888mASL, 848mASL, 830mASL and 780mASL levels. These exploration activities resulted in five 

separate levels of underground sampling (including those developed in 1901) which were sampled 

and estimated for both vein-type and stockwork-type mineralisation. To complement the sampling, 

underground drilling was completed, resulting in a revised reserve estimate in 1955. The 1947-51 

exploration works culminated in new estimation of reserves, which recognized the deposit as one of 

the largest in the Soviet Union. However, the ongoing mining results did not reconcile against the 

exploration works. This led to revision works in 1952-55 under supervision of NIGRIzoloto. These 

works recognized the problems with quality of the assays in the local laboratory and new reserve 

calculation was not approved. However, it was demonstrated that Kluchevskoye deposit can be mined 

as an open pit. 
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Photo 6.1: Adit Portal, Kluchevskoye 

 

By 1955 the open pit mining had exhausted the oxide material and reached the sulphide reserves. 

During the initial operation of the open pit, the ore was processed into a sulphide concentrate at a 

new flotation plant, which was decommissioned in 2002. The derelict building shell remains on site. It 

is reported that when operational, these processing facilities had a capacity of 530,000tpa of ore. The 

concentrate produced was shipped to the Ural copper smelters for further processing and gold 

recovery. 

 

Exploration work in 1970 included underground development on the 730mASL and 630mASL levels. A 

new reserve in 1977 formed the basis for the more recent open pit gold mining. 

 

Exploitation at the Kluchevskoye deposit further spanned a period of 25 years, from 1977 to 2002. 

During this period approximately 8.9Mt or ore was milled at an average grade of 1.68g/t Au. In 2003 

production ceased due to increased processing and transportation costs against the background of 

lower gold prices. The third stage of the open pit deepening to an elevation of 680mASL scheduled in 

1982 (depth of 250m below surface) was not completed. 

 

Despite suspension of mining in 2002, as of 01 December 2009, the Russian style ˿ 1+ 2˿ reserves of the 

Kluchevskoye deposit contained 36.9Mt grading 2.017g/ t of gold (at a cut-off grade of 0.7g/ t of gold) 

with 74.4 tonnes of gold. 
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6.3 Sergeevskoe 

 

6.3.1 General 

 

tǊƛƻǊ ǘƻ ǘƘŜ ƛǎǎǳŜ ƻŦ ǘƘŜ ƭƛŎŜƴǎŜ ǘƻ ǘƘŜ [[/ {/ ά!ƭŜȄŀƴŘǊƻǾǎƪƻŜέΣ ǘƘŜ property was owned by the 

Russian Government. No other ownership is recorded for this property. 

Exploration works were conducted in the 1950-60s attempting to test the western extension of the 

Kluchevskoye orebodies. They consisted of geological mapping, geophysical surveys, exploration 

trenching (>16,000m) and drilling (8,500m). The exploration works were conducted by the geological 

party affiliated to the mining enterprise that operated the nearby Kluchevskoye gold deposit. Between 

1975 and 1984, geophysical and geochemical studies were conducted by geologists from Lvov 

University (present day Ukraine). However, these exploration activities were not followed up by 

trenching or drilling.  

 

Table 6.1 shows details of the historical exploration activities. 

 

Due to the very historical nature of the data described above, it is difficult to read too much into the 

data other than as preliminary target delineation work. Nevertheless, based on historical works, 

ά!ƭŜȄŀƴŘǊƻǾǎƪƻŜέ [[/ ŜǎǘƛƳŀǘŜŘ wǳǎǎƛŀƴ-ǎǘȅƭŜ ǇƻǘŜƴǘƛŀƭ όάtέύ ǊŜǎƻǳǊŎŜǎ ƛƴ Wǳƭȅ нлмс ǇǊƛƻǊ ǘƻ 

involvement of Orsu at Sergeevskoe. The Russian style P1 to P3 categories estimated a total of 29.7Mt 

of mineralisation in several prospects within the Sergeevskoe license area with a total of 59.31t 

(approximately 1.91Moz) of gold to a depth of 100m. Such P classification (Prognostic) resources are 

not compliant to NI 43-101 standards.   

 

Although Sergeevskoe can be treated as a near-mine site, the most recent historical works included 

only soil-geochemistry and sampling at 1:10,000 scale as well as different ground and airborne 

geophysical survey methods resulting in the delineation of a number of gold, copper and molybdenum 

anomalous areas which were not tested by drilling after 1967.  

 

From these works, a number of occurrences were identified including Zone 23, Kozie, Karamaevskoe, 

Vodorazdelnoe, Peak Kluchi, Sergeeva, Severnoe and Kladbischenskoe. 
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Table 6.1: Historical Exploration Activities 

Year Project and work stage Basic operations Unit Scope 

1960 Geological surveying 1:200,000 Survey km2 8 

1962 Geological surveying 1:50,000 Survey km2 8 

1966-
1978 

Prospecting works Geophysical operations: 
MR 1:10 000 

Resistivity method 1:10,000 
IP 1:10,000 

Lithochemical survey 1:10,000 
Analytical works 

 
km2 
km2 
km2 
LM 

sample 

 
8 
8 

2.3 
80 

4,000 

1951-
1954  

Project for geophysical operations 
1:10,000 Davenda exploration crew 

Core drilling 
Driving 2 pits (40.8 LM) 
Roadway driving (38 m) 

Coring acquisition 
Trench sampling 

Analytical operations 

LM 
m3 
m3 

samples 
LM 

samples 

400 
40.8 
152 
80 
52 
130 

1953-
1955 

Project for geophysical operations 
1:10,000, Davenda exploration crew 

Trenching 
Core drilling (underground) 

Tunneling (195m) 
Cross cutting (38m) 

Trench sampling 
Coring acquisition 

Chemical analytical operations 

m3 
LM 
m3 
m3 
LM 

samples 
samples 

2,650 
240 
780 
152 

1,001 
100 

1,101 

1952-
1955  

Project for geological exploration, 
Davenda exploration crew 

Trenching 
Core drilling 

Driving 2 adits (305m) 
Shaft sinking (50m) 

Driving 5 pits (120 m) 
Trench sampling 

Coring acquisition 
Chemical analytical operations 

m3 
LM 
m3 
m3 
LM 

samples 
samples 
samples 

45,000 
6,100 
1,120 
380 
120 
650 
370 

1,020 

1961-
1962 

Project for verification of 
lithogeochemical anomalies by ChSU 

Eastern Expedition 

Trenching 
Trench sampling 

Chemical analytical operations 

m3 
LM 

samples 

1,500 
29 
29 

1963-
1967 

Project for geological exploration, 
Kluchi exploration crew 

Trenches 
Core drilling 

Trench sampling 
Coring acquisition 

Chemical analytical operations 

m3 
LM 
LM 

samples 
samples 

26,800 
2,100 
530 
80 
610 

1972 Project for geological exploration, 
Kluchi exploration crew 

Trenches 
Trench sampling 

Chemical analytical operations 

m3 
LM 

samples 

3,990 
532 
532 

1975 - 
1984 

Lvov University (present day Ukraine) Geophysical and geochemical 
studies 

  

 

The prospecting/exploration activities at the occurrences included surface trenching (Photo 6.2), 

restricted amounts of drilling and underground developments (shallow shafts (Photo 6.3) and adits 

with cross-cuts). Predominately the exploration activities were between 1950s-1967. 
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Photo 6.2: Trench K996, Zone 23, from the Soviet Era in November 2016 (WAI) 

 

 
Photo 6.3: Test Pit 28 at Kozie in November 2016 (WAI) 

 

The exploration activities included >8,500m of historical drilling to a maximum depth of 300m, but 

more typically 50-70m, with grades similar to those historically exploited at Kluchevskoye immediately 

to the east, although the information is not necessarily indicative of the mineralisation on the property 

that is the subject of this technical report. 
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Importantly, the majority of the original trenches, drillhole standpipes and shafts/adits can be located 

at surface, although as most are around 50 years old, the absolute location was not always completely 

accurate. 

 

An example of the sample records for Hole 197 at Karamaevskoe, drilled in 1967, can be seen in Figure 

6.1 whilst a snap shot of the composite sampling plan is shown in Figure 6.2.   

 

 
Figure 6.1: Typical Drill Hole Section from Soviet Era (Orsu) 
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Figure 6.2: Composite Geological/Sampling Map Over Zone 23 (Orsu) 

 
6.4 Historical Prospects 

 
6.4.1 Kozie 

 
A gold anomaly (at +0.025g/t Au level) was detected on the Kozie prospect based on soil geochemistry 

sampling, whilst geophysical natural field (up to 150mV) and IP (up to 7%) anomalies were also 

recorded. As a result, the eastern part of the Kozie area was explored by trenches and two shallow 

test pits (No 28 and 29 excavated in 1951-54) which had depths of 15.8 and 25.6m respectively.  

 

The shallow test pits were sunk along a quartz-tourmaline vein which demonstrated high gold grades 

(up to 19.8g/t Au). Three drives were developed out from the test pits with a cumulative length of 

38m (10m, 10m and 18m). Sampling showed irregular gold distribution within the vein and wallrock, 

with grades varying from 0.1g/t Au to 30.0g/t Au for 1m sampling intervals.   

 

Four inclined holes (No 139, 140, 141 and 142) were drilled to trace the vein. The depth of the holes 

was from 50 to 100m. All holes intersected the vein and returned gold grades varying from 0.4g/t to 

3.8g/t Au.  

 

In general gold grades in trenches and boreholes were from 0.1 to 1.0g/t Au with some isolated 

intervals which demonstrated gold grades from 3.8g/t Au to 8.67g/t Au. Again, sampling was carried 

out selectively focusing mainly on the quartz-tourmaline veins ignoring wall-rock intervals. The 

samples were assayed at the plant laboratory, which, as mentioned above, had quality control issues.   
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The northwest trending fault zone was also trenched in 1965. The trenches crossed a few narrow 

zones with stringer-disseminated mineralisation, but these could not be linked together due to the 

sparse trenching grid. Typical grade values were from 0.1g/t to 2.0 - 3.0g/t Au.          

  

A few trenches and two boreholes (C-237 and C-238) were drilled in the western part of the Kozie 

Occurrence in 1965. They intersected a few quartz-tourmaline veins which were accompanied by 

zones of intensively altered (tourmalinisation and pyritisation) explosive breccia. Sampling of drill core 

and trenches returned lower gold grades from 0.1g/t to 0.4-0.6g/t Au. The very few higher grade gold 

intervals (2 - 3g/t Au) could not be linked together. The best intersection was one interval of 4.3m 

thickness with an average gold grade of 5.0g/t in a trench.  

 

In summary, as with all the historical data from the Sergeevskoe Project, the age of the information 

(in many cases more than 50 years), coupled with the uncertainty of both the exploratory techniques 

used (poor-quality non-diamond drilling) as well as the quality of the assays returned, means that at 

best the Kozie area was identified as a major target for future exploration. This is due to the presence 

of similar mineralisation and structures that have been identified and mined in the Kluchevskoye open 

pit.  

 
6.4.2 Zone 23 and Adit 5 

 

The 1963-65 sampling data for Zone 23 and Adit 5 has been captured by Orsu and is presented on the 

sampling plans of the occurrence as shown in Error! Reference source not found..              

 

 
Figure 6.3: Sampling Plan at Zone 23 and Adit 5 Occurrences (WAI) 

 

 ±
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Results from the historical trenching and drilling, as well as geophysics (natural field electric survey 

method), showed that Zone 23 is divided into separate areas by negative anomalies which correspond 

to the sections of hydrothermally altered and sulphidised rock. The geophysical data allowed Zone 23 

to be traced for 600m in a northwest direction where some individual soil geochemical anomalies with 

gold grades from 1g/t Au and above were noted. 

 

6.4.3 Peak Kluchi 

 
Historically, Peak Kluchi has only attracted minimum exploration. Based on the 1963 trench sampling 

data, there were 6 separate sub-zones which have strike lengths from 100m to 305m and thicknesses 

from 2.58m to 14.0m and with average gold grades from 1.0g/t Au to 3.45g/t Au. Three holes were 

drilled. The 2017 works by Orsu revealed that two of the historic holes were drilled very obliquely to 

the strike (almost along the strike) of mineralised quartz-sulphide veins and therefore failed to 

intercept mineralised intervals. 

 
6.4.4 Karamaevskoe Occurrence 

 

The Davenda Exploration Team performed prospecting works in this area in 1952-1955 aiming to 

identify new resources to substitute the depleted reserves of the then operating Davenda quartz-

molybdenite vein deposit. There were various works undertaken, including numerous surface 

trenches (6,000m), a number of test pits, two adits, a shallow test pit and few tens of boreholes (about 

6,100m of drilling).  

 

As a result of this work, preliminary indications were that the mineralisation is complex and has a 

multi-stage sequence. 

 

Most of the exploration activity was focused on exploring for quartz-molybdenite veins; part of them 

were also sampled for gold. Some of the developments were sampled by 5m long interval or by 

combined/group samples. This sampling method for gold is not able to give a reliable impression of 

the intensity, or otherwise, of the gold mineralisation. 

 

In 1963-1967, the Kluchevskaya Exploration Team carried out additional exploration (mainly in the 

southwestern part of the area at the north-western continuation of the small nearby Alekseevskoe 

deposit) where work focused on the gold mineralisation. Some old trenches were cleaned up as well 

as new trenches developed. In addition, 10 boreholes from 50m to 150m depth were drilled at 

Karamaevskoe. 

 

The gold grade varied from 0.2g/t to 117.1g/t Au. The sampling was focused on the vein itself leaving 

intra-vein altered rock unsampled. Thus, the high-grade sections were detected as isolate intervals in 

the trenches. The average gold grade for the whole zone is from 0.2g/t to 0.8g/t Au. Similar results 

were received from borehole samples.  
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7 GEOLOGICAL SETTING AND MINERALISATION 

 

7.1 Regional Geology 

 

The Sergeevskoe licence area is located within the Mogocha Gold District, within a major tectonic 

Proterozoic to Mesozoic fold belt of the southwestern margin of the Aldan-Stanovoi Shield of the 

Siberian Craton. The region predominantly comprises various granites surrounded by metamorphic 

rocks. Plutons from the Middle Palaeozoic (Olekma Complex), Permian (Amanan Complex) to Jurassic 

(Amudzhikan Complex) ages intrude the metamorphic rocks and host a number of gold and 

molybdenum deposits and occurrences. 

 

Lithologies include biotitic granites, granodiorites, diorites, quartz-diorites and granitic-porphyries, 

with dyke swarms of late northwest-trending diorite and so-called hybrid porphyries, as well as rare 

felsic dykes. Some later lamprophyre dykes have intruded the granitoid and granitic rock sequences, 

as illustrated in Figure 7.1. 

 

The granitoid complexes are located adjacent to a marked flexure (zone of extension) in the regional 

east-ǿŜǎǘ ǘǊŜƴŘƛƴƎ ά[ŀǘƛǘǳŘƛƴŀƭ (Shirotnyi) CŀǳƭǘέΣ ŀ ǎŜƎƳŜƴǘ ƻŦ ǘƘŜ ǊŜƎƛƻƴŀƭ aƻƎƻŎƘa-Bushuley Fault 

Zone, marking the contact between Proterozoic and Palaeozoic to Mesozoic granitoids.  

 

The deposit cluster in the area is hosted by the Davenda granite massif which has a strike length in 

excess of 50km and a width of 2 - 3km. Gold and molybdenum mineralisation is related with the 

porphyry intrusions of Amudzhikan Complex and associated with the zones of its north-west 

endocontact and exocontact with the Davenda massif.  

 

There are seven deposits and several other occurrences of gold, molybdenum or copper 

mineralisation, the most important being the Kluchevskoye and Alexandrovskoye gold deposits, and 

the mined out Davenda molybdenum deposit. 

 

Intrusive formations of the Amudzhikan Complex can be subdivided into the following three phases: 

 

¶ tƘŀǎŜ L όǉ˃˳о͊ǎύ ς quartz monzonites, quartz diorites, quartz monzonite-porphyry, 

diorites, subalkalic quartz diorites;  

¶ PhaǎŜ LL όʴʵˉн˳о ͊ǎύ ς granodiorite-porphyry and diorite porphyry, granite-porphyry, 

porphyritic granodiorite, quartz syenite, granites; and 

¶ tƘŀǎŜ LLL όʴо˳о͊ǎύ ς magnophyric granite, granodiorite, granite-porphyry, granodiorite-

porphyry, quartz syenite-porphyry. 

 

The final dyke series of the complex is quite diverse. It is represented by granite-porphyry, microdiorite 

(crowded) porphyry, quartz diorite porphyry, microsyenite (hybrid) porphyry, sub-alkalic leucocratic 

granite-porphyry, and orthoclasite. 
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Figure 7.1: Regional Geology of Kluchevskoye District (Orsu) 

Legend 
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Hybrid porphyry can be found only in the form of dykes and, similar to granite-porphyry, they are 

associated to the Davenda massif, although their area of distribution is much broader. They are 

peculiar rocks, composition of their impregnations (quartz, potassic feldspar) is inherent for acidic 

mineralisation and composition of ground mass (glass, plagioclase, protobase) is inherent to the basic 

mineralisation.  

 

Gold mineralisation in the zones of sericitisation, tourmalinisation and silicification is associated with 

the contacts of late dykes ς microdiorite (crowded) porphyry and sometimes microsyenite (hybrid) 

porphyry, whereas lamprophyre dykes and their contacts are completely barren. 

 

7.2 Sergeevskoe Property 

 

The Sergeevskoe property (Figure 7.2) is part of Davenda-Kluchevskoe metallogenic zone. Proterozoic 

granitoid occupies the northern part of the area. The intrusive rock is represented by biotite granite, 

granite-diorite and migmatite. More than 60% of the Sergeevskoe area is occupied by Permian granite 

of the Davenda intrusion of the Amanan Complex. The contact of the Davenda intrusion and 

Proterozoic granitoid has a northeast strike. Late Jurassic subvolcanic intrusions of the Amudzikan 

Complex form a 1 x 2km northeast-trending cluster, which is represented by biotite-hornblende 

diorite, diorite, quartz diorite, followed by magmatic breccia. All rocks are intruded by dykes of the 

Amudzhikan Complex. 

 

The largest tectonic structure in the area is the Kluchi-Davenda tectonic zone. It is represented by 

sequenced rocks which in various degrees are crushed and, in some places, tourmalinised and 

sulphidised. The eastern extent of Kluchi-Davenda fault is the Glavnyi (Main) or Shirotnyi west-east 

fault. This fault is one of the main controlling structures of the Kluchevskoe gold deposit 

mineralisation. 

 

In addition, the Alekseevsko-Glubokinskiy east-west trending fault is located to the north of the Kluchi-

Davenda fault. Both these large regional faults are accompanied by numerous splay (strike-slip-related 

duplex) structures which have predominately northwest strike for the Kluchi-Davenda fault and 

northeast strike for the Alekseevsko-Glubokinskiy fault (Figure 7.3). 

 

Intensively fractured rocks occur along the northwest contact of the Davenda intrusion and 

Proterozoic granitoid. 
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Figure 7.2: Geological Map of Concession Area (Orsu)  
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Figure 7.3: Main Ore Controlling Faults of Sergeevskoe Area (Orsu) 

 

7.3 Mineral Occurrences 

 

7.3.1 Introduction 

 

Historical work at Sergeevskoe license area identified more than 10 gold occurrences, the locations of 

which are shown on Figure 7.4.   

 

A description of the individual occurrences is given in the following subsections.   
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