
   

Kiev Project 
Focused Regional Exploration Report 

YMEP 19-006 

 

 

  

 Commodity:  Vanadium 

 Mining District: Dawson 

 Lat & Long: centered on 66.762° N, 136.337° W 

 Project Operator: Tao Song  

 Author: Tao Song, GIT 

 Work period: June 4, 2019 – Mar 5, 2020 

 Submit Date: Mar 19, 2020 

 

 

 

 

 



 i  

TABLE OF CONTENTS 
LIST OF FIGURES ....................................................................................................................................... II 

LIST OF TABLES ........................................................................................................................................ III 

SUMMARY .............................................................................................................................................. IV 

1 INTRODUCTION ............................................................................................................................... 1 

2 INITIAL REGIONAL PROSPECTING JUN 4-12, 2019 ............................................................................ 2 

2.1 SAMPLING PROCEDURES AND PREPARATION ........................................................................................... 2 
2.2 SAMPLE RESULTS ................................................................................................................................ 2 
2.3 CONCLUSIONS OF THE INITIAL REGIONAL PROSPECTING ............................................................................. 3 

3 CLAIM STAKING AND PROPERTY DESCRIPTION ................................................................................ 6 

3.1 CLAIM STAKING ................................................................................................................................. 6 
3.2 PROPERTY LOCATION AND DESCRIPTION ................................................................................................. 6 

4 ACCESSIBILITY, CLIMATE, INFRASTRUCTURE AND PHYSIOGRAPHY .................................................. 9 

4.1 ACCESSIBILITY .................................................................................................................................... 9 
4.2 CLIMATE .......................................................................................................................................... 9 
4.3 LOCAL RESOURCES AND INFRASTRUCTURES ............................................................................................. 9 
4.4 PHYSIOGRAPHY ................................................................................................................................ 11 

5 HISTORY ........................................................................................................................................ 12 

6 GEOLOGICAL SETTING AND MINERALIZATION ............................................................................... 12 

6.1 REGIONAL GEOLOGY ......................................................................................................................... 12 
6.2 CANOL FORMATION AND VANADIUM VALUES AT TRAIL RIVER .................................................................. 13 
6.3 PROPERTY GEOLOGY AND MINERALIZATION .......................................................................................... 14 

7 DEPOSIT TYPES .............................................................................................................................. 15 

8 EXPLORATION AUG 14-26, 2019 .................................................................................................... 17 

8.1 MINERAL CLAIM STAKING .................................................................................................................. 17 
8.2 ROCK SAMPLING AND XRF CALIBRATION .............................................................................................. 17 
8.3 ROCK RESULTS ON AND IN VICINITY OF THE PROPERTY ............................................................................. 18 
8.4 ROCK SAMPLES AT GP02, GP03, GP04 AND AROUND EAGLE PLAINS AREA ............................................... 19 
8.5 XRF TESTING ON HISTORIC DRILL CORES AT CORE LIBRARY ...................................................................... 26 
8.6 INTERPRETATION .............................................................................................................................. 27 

9 METALLURGY ................................................................................................................................. 29 

9.1 COMPOSITE .................................................................................................................................... 29 
9.2 MINERALOGY .................................................................................................................................. 29 
9.3 PRELIMINARY LEACHING TEST ............................................................................................................. 31 

10 CONCLUSION & RECOMMENDATION ............................................................................................. 33 

REFERENCES ........................................................................................................................................... 34 

STATEMENT OF QUALIFICATION ............................................................................................................ 35 



 ii  

APPENDIX I - ELIGIBLE EXPENSES............................................................................................................ 36 

APPENDIX II - SAMPLE DESCRIPTION OF INITIAL REGIONAL PROSPECTING JUN 4-12, 2019 .................... 37 

APPENDIX III - ASSAY CERTIFICATE OF INITIAL REGIONAL PROSPECTING JUN 4-12, 2019 ....................... 39 

APPENDIX IV - SAMPLE DESCRIPTION AND XRF RESULTS - EXPLORATION AUG 14-26, 2019 ................... 53 

APPENDIX V - ASSAY CERTIFICATE OF K04 .............................................................................................. 59 

APPENDIX VI - XRF RESULTS OF NIMO SUN AND FOX DRILL CORES ........................................................ 66 

APPENDIX VII - MINERALOGY REPORT BY BUREAU VERITAS .................................................................. 68 

APPENDIX VIII - ACID LEACHING RESULTS .............................................................................................. 78 

 

LIST OF FIGURES 
Figure 1. Vanadium Target Region .................................................................................................. 1 
Figure 2. S18 Sample Station - Flaky Shale ...................................................................................... 3 
Figure 3. Sample Results in Rock River North Section ..................................................................... 4 
Figure 4. Figure 2. Sample Results in Rock River South Section ...................................................... 5 
Figure 5. Kiev Property Location ..................................................................................................... 7 
Figure 6. Kiev Mineral Claims .......................................................................................................... 8 
Figure 7. Infrastructure and Physiography .................................................................................... 10 
Figure 8. Discontinuous Mounds and Richardson Mountains ...................................................... 11 
Figure 9. Vanadium Values along the Trail River Section .............................................................. 13 
Figure 10. Sub-cropped Cherty Shale ............................................................................................ 14 
Figure 11. Dark Grey Cherty Shale (looking north)........................................................................ 14 
Figure 12. Black Shale Hosted Vanadium ...................................................................................... 16 
Figure 13. Sample and Tyvek Tag with Vanadium Value ............................................................... 18 
Figure 14. Vanadium Result Comparison - XRF vs Four Acid ......................................................... 18 
Figure 15. Vanadium Values of Rock Samples on Property by XRF ............................................... 19 
Figure 16. Rock Samples on Property and Values ......................................................................... 20 
Figure 17. Rock Samples at GP02 .................................................................................................. 21 
Figure 18. Rock Samples at GP03 .................................................................................................. 22 
Figure 19. Rock Samples at GP04 .................................................................................................. 23 
Figure 20. Rock Samples around Eagle Plains ............................................................................... 24 
Figure 21. Rock Samples South of Eagle Plains ............................................................................. 25 
Figure 22. V2O5 Grade Zones.......................................................................................................... 27 
Figure 23. Demonstrative Cross Section of Stratigraphy and V2O5 Values .................................... 28 
Figure 24. Vanadium Deportments ............................................................................................... 30 
Figure 25. Chemical and Mineral Composition ............................................................................. 30 
Figure 26. Vanadium Extraction Rate and Acid Concentration ..................................................... 31 
Figure 27.  L1 leachate Color ......................................................................................................... 32 
Figure 28. L2 & L3 leachate Color .................................................................................................. 32 
Figure 29. L4 & L5 Leachate Color ................................................................................................. 32 



 iii  

LIST OF TABLES 
Table 1. V2O5 Values of Samples ...................................................................................................... 2 
Table 2. KV Claims and Grant Numbers .......................................................................................... 6 
Table 3. Sample Number and Location Summary ......................................................................... 17 
Table 4. Core Samples collected at the Bostock Core Library ....................................................... 26 
Table 5. Mineralogy Sample Assays .............................................................................................. 29 
Table 6. Acid Leaching Conditions ................................................................................................. 31 
  



 iv  

SUMMARY 
The Kiev project was aimed to evaluate the regional potential of black shale vanadium on the 
Canol Formation in northern Yukon. Field work was performed during the period of June -August 
2019. Metallurgical test work and mineralogy studies were conducted from November 2019 to 
March 2020.  

Vanadium mineralization was identified on surface by rock sampling. Subsequently, twenty 
mineral claims were staked to cover the mineralization over 4 kilometers. The mineralization is 
40-200 meters wide and grades between 0.3 -0.5%. The property is 60 kilometers by road from 
Eagle Plains and 470 kilometers by road from Dawson City.  

Rock samples that were collected on surface were made into a composite. Five acid leaching 
tests were performed to determine the recovery rate. The best leaching recovery is achieved at 
86.4% by using 1:3 sulphuric acid at 90°C for 2 hours. 

The exploration expenditure eligible for the YMEP is $31068.15 (Appendix I). It is recommended 
to conduct more exploration on surface and downdip to define vanadium resources and carry 
out more metallurgical test to improve vanadium extraction rates. 
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1 INTRODUCTION 
Kiev project is a regional exploration project that is targeted to identify vanadium mineralization 
in northern Yukon. The target region is shown in Figure 1. Two phases of field work were 
performed in 2019: 1) Jun 4-12, 2) Aug 14-26. The project is subsidized by Yukon Mineral 
Exploration Program (YMEP) in the focus regional module. This report is prepared by Tao Song 
to describe the exploration program and is submitted to YMEP for approval. 

  

Figure 1. Vanadium Target Region 
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2 INITIAL REGIONAL PROSPECTING JUN 4-12, 2019 
The initial regional prospecting was conducted during Jun 4-12, 2019. It was aimed to assess the 
vanadium mineralization on a regional scale and collect the local resources and infrastructure 
information for further planning. One-person crew travelled from Whitehorse to Eagle Plains 
which was then used as the daily base. The crew commutes by truck along Dempster Highway to 
the target region daily to perform the field work.  

The prospecting program covers a strike length of 50 km with a focus on siliceous, non-
calcareous, organic-rich black shale unit, which is known as Canol Formation. 34 rock samples 
and 6 soil samples were collected for chemical analyses. 

2.1 Sampling Procedures and Preparation 
The target region is largely covered by vegetations. Rock outcrops as mounds or at gravel pits. 
Rock chips are very angular, flaky to platy, in sizes of centimeters, common on mounds and 
interstitially exposed where vegetations are thin.  

Rock samples were taken from gravel pits, road cuts, mounds or as floats. Each sample weighs 
about 0.5 kg and was placed into a labeled heavy-duty poly bag. Soil samples were taken from 
the near surface and are comprised of roughly 80% soil and 20% rock chips. Since the region has 
not undergone the glaciation, soil develops near its source rock and its assay results are 
considered representative of the geochemistry of local bedrocks. Therefore, soil samples were 
treated the same as rock samples. Sample locations were recorded by a handheld GPS. No 
samples were flagged in the field.  

Samples were delivered by the crew to ALS Whitehorse for sample preparation using the code 
PREP-31. Samples were crushed to 70% less than 2mm, riffle split off 250 grams, and pulverized 
to 85% passing 75 microns. Prepared samples were sent to ALS Vancouver for chemical analyses 
using the 48-element four acid method ME-MS61.  

2.2 Sample results 
Samples returned V2O5 values in the range of 0.02% to 0.36%. Two rock samples have V2O5 
values higher than 0.3% and four rock samples are between 0.2 and 0.3% V2O5 (Table 1).  

Table 1. V2O5 Values of Samples 
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Figure 3 and Figure 4 were plotted to display vanadium values over 50 km, namely Rock River 
North Section and Rock River South Section. Rock River North section hosts NiMo Sun and White 
Fox nickel occurrences. Rock River South section has two rock samples higher than 0.3% V2O5.  

The soft flakey black shale was thought to 
contain high grade vanadium, but assay 
results disapprove it. Instead, a more 
competent deep black shale unit returned 
higher V2O5 numbers.  

A chemical correlation analysis shows that 
Vanadium and Molybdenum have the best 
correlation.  

 

 

 

 

 

Figure 2. S18 Sample Station - Flaky Shale 

 

2.3 Conclusions of the Initial Regional Prospecting 
Two higher grade rock samples (S16 and S17) were found on a mound south of Rock River. It 
became worthwhile to examine the vanadium occurrence in the next phase. In addition, in-field 
XRF testing should be conducted on samples to facilitate the identification of mineralized zones.  
Mineral claim staking shall be planned.  

 

 

 

 

 

The view of picture is 7 cm wide 
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Figure 3. Sample Results in Rock River North Section 
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Figure 4. Figure 2. Sample Results in Rock River South Section 
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3 CLAIM STAKING AND PROPERTY DESCRIPTION 

3.1 Claim Staking 
Subsequent to the positive results of initial regional prospecting in June, 20 full-size contiguous 
mineral claims (KV19-KV38) were staked in August to cover the vanadium occurrence and 
mineralization extension (Table 2). These 20 mineral claims are collectively named the Kiev 
property, totalling 4.18 km2 (Figure 6). 

Claim staking was done by two-person crews. 20 mineral claims were staked. 18 of them were 
staked during Aug 18-19, 2019 and were recorded in the Dawson Mining Recorder office on Aug 
21, 2019. 2 of them were staked on Aug 22, 2019 and were recorded in the Whitehorse Mining 
Recorder office on Aug 26, 2019.  

3.2 Property Location and Description 
Kiev property is located in northern Yukon, approximately 23 km by road north of the Arctic 
Circle Sign, 60 km by road north of Eagle Plains and 470 km by road north of Dawson City (Figure 
5). The property is on the NTS map sheet 116I-16. The center of the property is at latitude 
66°46’8’’ N and longitude 136°20’7’’ W in WGS 84 datum, equivalent to 441232 m Easting and 
7406254 m Northing in NAD83 datum with UTM zone 8 projection.  

The property is outside of the Class 1 notification area.  

Table 2. KV Claims and Grant Numbers 

GRANT_NUM TENURE Claim Name OWNER EXPIRY_DAT 
YF81679 Quartz KV 19 Tao Song - 100% 2020-08-21 
YF81680 Quartz KV 20 Tao Song - 100% 2020-08-21 
YF81681 Quartz KV 21 Tao Song - 100% 2020-08-21 
YF81682 Quartz KV 22 Tao Song - 100% 2020-08-21 
YF81683 Quartz KV 23 Tao Song - 100% 2020-08-21 
YF81684 Quartz KV 24 Tao Song - 100% 2020-08-21 
YF81685 Quartz KV 25 Tao Song - 100% 2020-08-21 
YF81686 Quartz KV 26 Tao Song - 100% 2020-08-21 
YF81687 Quartz KV 27 Tao Song - 100% 2020-08-21 
YF81688 Quartz KV 28 Tao Song - 100% 2020-08-21 
YF81689 Quartz KV 29 Tao Song - 100% 2020-08-21 
YF81690 Quartz KV 30 Tao Song - 100% 2020-08-21 
YF81691 Quartz KV 31 Tao Song - 100% 2020-08-21 
YF81692 Quartz KV 32 Tao Song - 100% 2020-08-21 
YF81693 Quartz KV 33 Tao Song - 100% 2020-08-21 
YF81694 Quartz KV 34 Tao Song - 100% 2020-08-21 
YF81695 Quartz KV 35 Tao Song - 100% 2020-08-21 
YF81696 Quartz KV 36 Tao Song - 100% 2020-08-21 
YF81697 Quartz KV 37 Tao Song - 100% 2020-08-26 
YF81698 Quartz KV 38 Tao Song - 100% 2020-08-26 
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Figure 5. Kiev Property Location 
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Figure 6. Kiev Mineral Claims 
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4 ACCESSIBILITY, CLIMATE, INFRASTRUCTURE AND 

PHYSIOGRAPHY 

4.1 Accessibility 
Dempster Highway runs along the entire length of the Kiev property. It is an all-weather year-
round gravel road that connects the Canadian road network to Arctic Ocean. The entrance of 
Dempster Highway is near the Klondike Highway 674 km post and is 40 km east of Dawson City. 
Travel time from Dawson City to the Kiev property is approximately 6 hours over 470 km by 
road, and from Eagle Plains to the site is about 45 minutes over 60 km by road. 

4.2 Climate 
The mean annual temperature for the Eagle Plains area is -6.5°C with a summer mean of 10°C 
and a winter mean of -23.5°C. Mean annual precipitation ranges 400-450 mm.  

4.3 Local Resources and Infrastructures 
The closest supply station is Eagle Plains in Yukon, 60 km south of the property. It has a 
population of 10, and provides services of accommodation, restaurant, gas, car repairing and 
showing. The second closest supply station is Fort McPherson in NWT, on the east bank of Peel 
River. It has a population of 700, and has convenience stores, gas stations and accommodation 
facilities. Rock River Campground is 12 km north of the property.  

Dawson City has a population of 1300-1400, the second largest town of Yukon. Two helicopter 
companies are based in Dawson. Dawson City is connected to the provincial power grids and is 
the northernmost that power grids extend.  

Gravel pits are found along the highway. A total of eleven gravel pits from Eagle Plains to the 
Yukon border were numbered in the field for future reference.  
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Figure 7. Infrastructure and Physiography 
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4.4 Physiography 
The Kiev property is in the foothills of the western edge of Richardson Mountains. The main 
watercourses close to the property are Rock River to the north and Sister Creek to the south 
(Figure 7). The elevations on the property change mildly from 660 to 730 meters. A series of 
discontinuous mounds trending north was developed on the property and continue both north 
and south directions (Figure 8). To the east of the property, the elevation starts to gain from 700 
to 1200 meters.   

This region is classified as a high subarctic eco-climate. The vegetative cover of this ecoregion is 
subarctic forest. Open, often very stunted stands of black spruce and tamarack with secondary 
quantities of white spruce and ground cover of dwarf birch, willow, ericaceous shrubs, cotton 
grass, lichen, and moss, are predominant. 

 

 

Figure 8. Discontinuous Mounds and Richardson Mountains 
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5 HISTORY 
The Eagle Plains area was assessed for mineral potentials by Yukon Geological Survey in 1997 
(Heon, 2006). One sample was taken on the Kiev property but returned low metal grades. 

Shawn Ryan in 2005 explored for the Nick horizon in the vicinity of the property area. Fifteen 
soil samples north of Rock River returned V2O5 higher than 0.2%.  

Strategic Metals staked the Fox and NiMo Sum property in 2006, 4 km north of the Kiev 
property. In 2007, seven diamond holes were drilled on NiMo Sun and White Fox showings to 
determine the downdip extension of the Nick horizon from surface. 50 samples were sent for 
analysis at ALS, and 30 of them contained more than 0.2% V2O5, the highest being 0.62%. Since 
Strategic Metals was focused on nickel and zinc, sampling was performed on the Nick horizon 
only. Vanadium was overlooked, and no samples were taken on high vanadium intervals.  

NiMo Sun and White Fox claims expired in 2012 and Strategic Metals let them lapse. DVY196 
staked these claims in 2018.  

Oil was discovered in the Eagle Plain basin in 1959. Extensive exploration for petroleum was 
incurred in the 1960s, with 33 wells were drilled and hydrocarbon reserves defined (Osadetz, 
2005). No production was made yet.  

6 GEOLOGICAL SETTING AND MINERALIZATION 

6.1 Regional Geology 
The region is underlain by three lithological units: 1) Road River Group, 2) Canol Formation, 3) 
Imperial Formation. Canol Formation is a Middle-Upper Devonian dark grey to black, soft to very 
hard, non-calcareous black shale (Fraser, 2013). Imperial Formation is an Upper Devonian–
Mississippian, marine, siliciclastic unit overlying the Canol Formation. Road River Group is a thick 
succession of calcareous shale unit underlying the Canol Formation (Fraser, 2013). The contact 
between the Canol Formation and Road River Group is marked by Ni-Zn-PGE mineralization, 
named Nick horizon. 

The property lies along the western margin of the Richardson Mountains. Episodic reactivation 
of the Richardson Fault Array in Early and Middle Paleozoic formed a north- to northwest-
trending intracratonic depression known as the Richardson Trough.  

Richardson Mountains coincide with the location of the former early to middle Paleozoic 
Richardson trough (Lentz, 1972). The trough was a north-south oriented deep-water 
sedimentary basin flanked by carbonate shelves, Mackenzie Platform to the east and Porcupine 
Platform to the west (Jeletzky, 1962), that existed from Cambrian to Devonian time. The trough 
was inverted into a faulted, north-plunging anticlinorium by the reactivation of Paleozoic faults 
in Late Cretaceous and Tertiary time (Norris, 1997), resulting in the mountain range observed 
today. 
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6.2 Canol Formation and Vanadium Values at Trail River 
Tiffani Fraser measured and analyzed a section of 261m along the Trail River in 2013. The 
returned results look appealing. Canol Formation outcrop is situated on the north bank of the 
Trail River, on the eastern flank of the Richardson Mountains.  

The section starts from Road River Group, go to the Road River – Canol Transition zone, through 
the main body of the Canol Formation, into the Imperial Formation.  

The Road River – Canol Transition zone is about 3 meters thick. It is known to contain the Nick 
horizon. Nick horizon is cherty, phosphorus, with elevated nickel and zinc. At the transition zone, 
vanadium content is elevated from 80 ppm to 600 ppm (Fraser, 2013). Highest vanadium values 
are found in the lower half of the Canol Formation and above the transition zone, 50-meter-
thick averaging 0.22% V2O5 (Figure 9). 

Road River Group and Imperial Formation contain vanadium values between 20 and 200ppm, 
significantly lower than Canol Formation, as shown in Figure 9. 

 

 
Figure 9. Vanadium Values along the Trail River Section 
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6.3 Property Geology and Mineralization 
The property is underlain by Canol Formation that is characteristic of cherty organic rich non-
calcareous black shale, dipping west 15-25°. Rocks are commonly sub-cropped on the ground 
and fragmented into centimeter scale angular platy pieces (Figure 10).  

Cherty shale of the Canol Formation has varying silica content. The very bottom is almost grey to 
dark grey chert, containing vanadium lower than detection limit. It dips west at 60° and is 
exposed on the north trending mountains to the east of the 
property. On top of the chert unit is dark grey to black 
organic rich cherty shale, hosting V2O5 in the range of 0.1 to 
0.5%. When weathered, rock surface becomes light grey, 
with some dark grey color in background. Overlying the 
vanadium rich unit is cherty shale. This unit has a glass 
sound when it is dropped off on the ground hitting other 
rocks. This unit has high silica content and serves as a cap to 
protect the organic rich cherty shale unit. Discontinuous 
mounds are made of this competent unit, while the 
depression east of mounds is made of organic rich cherty 
shale, covered by vegetations. Nick horizon is 
stratigraphically a lower unit and was not found on the 
property. Figure 11 shows the sub-cropped dark grey cherty 
shale on discontinuous mounds (looking north).  

Within the organic rich cherty shale, vanadium values are high in the core and degrades 
upwards and downwards. This observation on the property is consistent analytical results at 
Trail River by Tiffani Fraser. 

 

Figure 11. Dark Grey Cherty Shale (looking north) 

Figure 10. Sub-cropped Cherty Shale 
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7 DEPOSIT TYPES 
There are four types of vanadium deposits identified in the world: 1) Ti-V magnetite, 2) 
sandstone hosted vanadium, 3) black shale hosted vanadium, and 4) vanadate.   

Kiev prospect belongs to the category of black shale hosted vanadium. This type of deposits is 
also found in China, US, Australia, Sweden and Madagascar (Figure 12). China has a number of 
shale host vanadium projects in production.  

Black shale vanadium deposits are believed to have formed by direct precipitation of vanadium 
from seawater. This method of mineralization is similar to the processes which form syngenetic 
copper or iron deposits. Typically, a restricted basin develops containing seawater, which was 
already enriched with vanadium. Over time, evaporation or deep-water stagnation enriches the 
vanadium content within a primarily reducing environment and the vanadium precipitates out 
as the siliceous sediments are deposited in a low energy environment. Vanadium is commonly 
bound with Fe or Mn oxides or with kerogen. Subsequent oxidation and remobilization of the 
vanadium can occur. 

The vanadium is thought to have originally formed in a deep, restricted marine basin associated 
with the depositional environment of the western assemblage lithologies. It is interpreted that 
the vanadium was concentrated into laterally relatively continuous shale units by precipitation, 
absorption and evaporation processes as the restricted basin filled, evaporated and 
concentrated the seawater into salts. 

The sedimentary environment was the primary control on mineralization. The mineralization is 
tabular, stratigraphically controlled and appears to follow the strike and dip of the host shale. 
The tabular body can be interpreted in two ways: 1) vanadium that leached out the host rock 
leads to a supergene zone, 2) vanadium deposition triggered by flourishing algae population as a 
result of significant phosphor supplies.  

The vanadium-rich shale-hosted stratigraphic units are visually indistinguishable from the 
unmineralized shale units above and below. There do not appear to be any lithological or 
physical markers in the shale sequence which indicate areas of mineralization. All the 
mineralized zones shall be defined by chemical analysis.  

Adsorption and precipitation under optimum environmental conditions must have been 
important in precipitating these constituents from sea water. Most of the anomalous organic 
shale deposits are marine. Some black shale contains multiple metals with elevated sub-
economic to economic quantities. The majority of black shale in the world has no economically 
viable metal anomalies. The metals in black shale appear to have had little direct association or 
genetic affiliation with volcanism or hydrothermal processes. Much of the organic content is 
kerogen, and some shale bodies have been examined for hydrocarbon resources, such as Canol 
Formation and Road River Group. As far as known, anomalous organic or graphitic shale 
lithologies occur in every geologic era from the Precambrian to the Tertiary. 
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Figure 12. Black Shale Hosted Vanadium 
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8 EXPLORATION AUG 14-26, 2019 
The second phase of exploration in the period of Aug 14-26, 2019 includes multiple activities: 1) 
claim staking, 2) prospecting and rock sampling, 3) geochemical analysis on drill cores by 
handheld XRF.  

8.1 Mineral Claim Staking 
Refer to Chapter 3.1 Claim Staking.  

8.2 Rock Sampling and XRF Calibration 
Samples were delivered by the crew to ALS Whitehorse for sample preparation using the code 
PREP-31. Samples were crushed to 70% less than 2mm, riffle split off 250 grams, and pulverized 
to 85% passing 75 microns. Prepared samples were sent to ALS Vancouver for chemical analyses 
using the 48-element four acid method ME-MS61.  

A total of 124 rock samples were taken during the field work, as summarized in Table 3. Rock 
samples were placed into zip lock bags and were analyzed in the field by a handheld XRF for 
vanadium values. XRF was calibrated for vanadium by applying a formula, as described in 
chapter 8.3 XRF Calibration. Sample surface was cleaned for XRF reading. No crushing or 
grinding was applied to rock samples. Each sample received at least 2 readings, but only the first 
reading was recorded on the field book and Tyvek tag (Figure 13). Sample locations were 
recorded by a handheld GPS. No samples were flagged in the field. 

Table 3. Sample Number and Location Summary 

Location Number of Samples 
On property 98 
Immediate to the property 17 
Km away from property 27 

 

Olympus Vanta XRF was hired to perform in-field geochemical analysis on rock samples. XRF is 
not a quantitative analysis, but when it is used properly, its values could be quantitative.  

XRF calibration was performed on pulps from the 1st field trip in June. Pulps were prepared by 
ALS using the code Prep 31. V2O5 values from assay and XRF testing are plotted in Figure 14. A 
near perfect trend line is projected. No outliners exist. The formula y=1.6291x-11.554 is used to 
calibrate the XRF for field use.  

The downside of XRF analysis is that it only reads on a small portion of rock and its values do not 
represent the whole rock. In the metallurgical test, surface rock samples were made into one 
composite returning 0.32% V2O5, 25% higher than that of the averaged XRF value of the same 
rocks (0.254% V2O5). Even though XRF results are lower and less representative than those of 
four acid assaying, the immediate analytical results guide the exploration to the right direction.  
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Figure 13. Sample and Tyvek Tag with Vanadium Value 

 

Figure 14. Vanadium Result Comparison - XRF vs Four Acid 

8.3 Rock Results on and in vicinity of the Property 
On the Kiev property, organic rich cherty shale that contains higher vanadium grades is largely 
weathered to form a low land valley. The valley is mostly covered by vegetations. Of 98 rock 
samples on property, 33 samples contain V2O5 between 0.2 and 0.3% and 9 samples contain 
V2O5 between 0.3 and 0.6% (Figure 15). High vanadium samples form a north trending line, 
fringed by lower grade more siliceous shale. The highest value is 0.55% V2O5 on the southern 
part of the property. Abundant rock samples that range from 0.2 to 0.4% are exposed on the 
northern part of the property, corresponding to subdued topography and well spread subcrop 
samples. Rock samples on the property or in the vicinity of the property was plotted in Figure 
16.  
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Immediately to the east of the property is underlain by chert, returning vanadium values lower 
than detection limit. Immediately to the south of the property contains V2O5 0.1-0.3% and is the 
continuation of the vanadium mineralization. High grade vanadium may be obscured by 
overburdens.  

 

Figure 15. Vanadium Values of Rock Samples on Property by XRF 

8.4 Rock Samples at GP02, GP03, GP04 and around Eagle Plains area 
During the regional prospecting, some rock samples were collected from the road cut, ground, 
or gravel pit. The results are generally low, with the highest values no more than 0.25% V2O5 at 
GP02. Sample locations and XRF results are plotted in Figure 17, Figure 18, Figure 19, Figure 20, 
and Figure 21, and are also available in Appendix IV.  

One carbonate sample K04 returned 1856 ppm of Neodymium. Other carbonate samples 
returned a similar amount of Nd along with Ce, La, and Pr. K04 was sent to ALS Vancouver for 
rare earth analysis using lithium borate fusion (code ME-MS81) and whole rock analysis (code 
ME-ICP06). It is unfortunate that rare earth elements are less than 10 ppm (Appendix V). This 
rock is of sedimentary carbonate origin, instead of igneous carbonatite. This error originates 
from the inaccuracy of XRF testing.  
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Figure 16. Rock Samples on Property and Values 
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Figure 17. Rock Samples at GP02 
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Figure 18. Rock Samples at GP03 
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Figure 19. Rock Samples at GP04 



 24  

 

Figure 20. Rock Samples around Eagle Plains 
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Figure 21. Rock Samples South of Eagle Plains 
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8.5 XRF Testing on Historic Drill Cores at Core Library 
Cores from NiMo Sun and Fox properties were pulled out at the storage of the Bostock Core 
Library in Whitehorse. 57 boxes of drill core are available, of which the Fox property has 49 
boxes and the Sun property only has 8 boxes. XRF testing was performed on each wood-blocked 
interval. XRF results are attached in Appendix VI.  

In XRF testing, vanadium values of historic drill cores tend to be very inconsistent. Readings on 
the same piece of core but a few centimes away show vanadium values in a big difference. Six 
spot readings on the bedding plane returned V2O5 higher than 1%, but on the same piece of 
rock, spot reading on the core axis returned less than 0.1% V2O5. This sharp difference indicates 
high grade vanadium is located on beddings with softer rocks. Competent cherty units generally 
have much lower vanadium content. This also explains the reason that surface rock samples 
contain lower vanadium content than historic drill cores. Softer materials that are enriched in 
vanadium are more readily weathered away, making its vanadium values lower.  

Five pieces of half core were collected from drill hole FX07-01. XRF readings gave quick 
vanadium values, one piece from BX2 returning the highest value at 1.95% V2O5 (Table 4). Half 
core samples from BX2 and BX4 were submitted for mineralogical studies.  

Table 4. Core Samples collected at the Bostock Core Library 

Hole ID From_m To_m Length Box No. V2O5 % by XRF 
FX07-01 3.3 3.37 0.07 BX1 0.28 
FX07-01 9 9.08 0.08 BX2 1.95 
FX07-01 18.6 18.65 0.05 BX3 0.10 
FX07-01 26.7 26.75 0.05 BX4 0.34 
FX07-01 31.5 31.56 0.06 BX5 0.11 
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8.6 Interpretation 
Higher grade rock samples form a north trending linear structure, but due to its relative softness 
of organic rich cherty shale, they are found in a low land valley, covered by vegetations. Two 
high grade zones were defined by surface rock sampling on northern and southern parts of the 
property (Figure 22). 

 

Figure 22. V2O5 Grade Zones 
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The averaged XRF spot values of 50 rock samples are 0.25% V2O5, about 25% lower than 
composited pulp values at Bureau Veritas (0.32%).  

The vanadium enriched organic rich cherty shale unit forms a north trending core, about 40-200 
meters wide, fringed by vanadium poor cherty unit on both sides, as illustrated in Figure 23. 

 

Figure 23. Demonstrative Cross Section of Stratigraphy and V2O5 Values 
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9 METALLURGY 
Owing to the positive results from prospecting in August, preliminary metallurgical testwork was 
commissioned. Acid leaching test and mineralogical studies were undertaken by Bureau Veritas 
during the period of Nov 2019 to Mar 2020. 

9.1 Composite 
50 surface rock samples were submitted to Bureau Veritas for preliminary acid leaching test. 
They have V2O2 values from 0.14-0.55% and are weighed at about 7-8 kg. These samples were 
combined into one composite sample, crushed, and pulverized to 80% passing 42 microns. The 
composite was assayed at 0.32% V2O5. 

9.2 Mineralogy 
Three samples were submitted for mineralogy studies, two samples (BX2 and BX4) from historic 
drill core (Table 4) and one sample from the composite of surface rock samples. Assays are 
shown in Table 5.  

The composite represents rocks that are exposed on surface. BX2 was taken from drillhole FX07-
01 at 9 meters down the hole. BX4 was taken from drillhole FX07-01 at 26.5 from the collar. 
Each sample represent a distinct oxidation state.  

Table 5. Mineralogy Sample Assays 

Sample ID Al2O3 CaO Fe2O3 MgO SiO2 V2O5_% ZnO 
Composite 3.99 1.4 1.18 0.36 84.35 0.321 0.063 
BX2 2.48 3.11 1.21 0.29 79.92 0.346 0.483 
BX4 2.85 1.92 1.14 0.32 82.02 0.472 0.404 
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The Vanadium element of the composite is hosted in goethite, paramonoseite, alunite, 
muscovite, and tivanite in a decreasing order (Figure 24). In contrast, BX4 from greater depth 
has vanadium in alunite, tivanite, paramonoseite, muscovite and goethite in a decreasing order. 
Both BX2 and BX4 contain minor amount of vanadium in goethite, indicating a more reduced 
environment.  

 

Figure 24. Vanadium Deportments 

Organic matters are in similar amount in BX2 and BX4 at 7.36% and 6.07% respectively (Figure 
25). The composite contains lesser amounts of organics at 3.32%, reflecting an oxidized 
situation.  

 

Figure 25. Chemical and Mineral Composition 
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9.3 Preliminary Leaching Test 
Acid leaching tests were done in three episodes: 1) L1 in November 2019, 2) L2&L3 in December 
2019, 3) L4&L5 in February 2020. The material for leaching test is exclusively from the 
composite of 50 surface rocks. 

Leaching conditions are summarized in Table 6. The best leaching recovery is achieved at 86.4% 
from L1 test by using 1:3 sulphuric acid at 90°C for 2 hours. 

Table 6. Acid Leaching Conditions 

Test 
ID 

Temperature 
°C 

H2SO4 
dosage 

kg/t 

Acid 
Con 

% 

solids 
%  

Duration 
hour 

V 
Extraction 

% 

Fe 
Extraction 

% 
L1 90 1000 33 23 2 86.4 93.7 
L2 60 100 3.1 23 6 7.6 28.6 
L3 90 100 3.1 23 6 11.9 50.8 
L4 90 150 10 40 4 21.2 73 
L5 90 300 20 40 4 45.7 77.3 

 

Vanadium extraction rate is proportional to acid concentration (Figure 26). Higher vanadium 
extraction ratios has greener colors in leachate (Figure 27 & Figure 29), while low vanadium 
extraction ratios have more yellowish colors (Figure 28).  

 

Figure 26. Vanadium Extraction Rate and Acid Concentration 
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Figure 27.  L1 leachate Color 

 

Figure 28. L2 & L3 leachate Color 

 

Figure 29. L4 & L5 Leachate Color 
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10 CONCLUSION & RECOMMENDATION 
Regional prospecting program generated a narrowed focus for next phase of exploration. 20 
mineral claims were subsequently staked. Rock sampling program is successful in identifying the 
vanadium mineralization on surface. Mineralogy studies suggest vanadium is hosted in oxides 
and aluminum silicates. Preliminary acid leaching tests returned the best extraction rate of 
86.4% by using high concentration of sulphuric acid at 90°C over 2 hours.  

Rock sampling on property located two high grade vanadium zones in a north trending direction. 
The zones are 40-200 meters wide, dip shallowly west at 20 degrees, and may contain V2O5 at 
0.3-0.5%.  

It is recommended to conduct more exploration work to identify the vanadium mineralization 
below the surface and to the south of the property. Metallurgical work should be aimed to 
improve the extraction rate by using lower acid concentration with the help from reagent.  
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I, Tao Song, submit the following information to support my competence that is required to 
carry out the field work and prepare for the assessment report on the Kamatash project.  
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• Bachelor of Computer Engineering degree, specialized in database, Yanshan 
University, China, 2005 

• Bachelor of Science degree in Geology, University of British Columbia, 2010 

Experience 

• 4 years of experience as a company geologist with Merit Mining, Vancouver 
o Resource modeling 
o Drill ready exploration projects and grassroot programs in Canada 
o Project evaluation from early stage to producing (Au, Cu, Pb, Zn) 
o Development of a global mining and geology database 
 

• 3 years of experience as a consulting geologist, Vancouver 
o Drill program supervision 
o Regional targeting 
o Project evaluation 
o Resource evaluation 
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• Geoscientist in Training with the Association of Professional Engineers 
and Geoscientists of the Province of British Columbia, Canada, System ID 
164368, since February 2011. 

• Member of AME BC 
• Member of PDAC 

  



 36  

APPENDIX I - ELIGIBLE EXPENSES 
 

 

 

 

 

Exploration Work type Comment Days Totals

Personnel (Name)* / Position Field Days (list actual days) Days Rate Subtotal*
Tao/ geologist June 4-12, 2019 9 $400.00 $3,600.00
Tao/ geologist Aug 14-26, 2019 13 $400.00 $5,200.00
Ryan/ helper Aug 14-20, 2019 7 $250.00 $1,750.00

$10,550.00 $10,550.00
Office Studies List Personnel (note - Office only, do not include field days
Report preparation Tao 4.0 $400.00 $1,600.00

$1,600.00 $1,600.00
Geochemical Surveying Number of Samples No. Rate Subtotal
Rock ALS ME-MS 61 34.0 $45.98 $1,563.30
Soil ALS ME-MS 61 6.0 $51.49 $308.93
Rock ALS ME-MS 81 & ME-4ACD81 1.0 $111.96 $111.96
SEM 3.0 $525.00 $1,575.00
Leaching test 5.0 $775.14 $3,875.68

$7,434.87 $7,434.87
Transportation No. Rate Subtotal
truck rental June 4-12, 2019 1.00 $1,167.47 $1,167.47
truck rental Aug 14-26, 2019 1.00 $2,160.13 $2,160.13
fuel June 4-12, 2019 1.00 $386.59 $386.59
fuel Aug 14-26, 2019 1.00 $810.62 $810.62

$4,524.81 $4,524.81
Accommodation & Food Rates per day
Field expense 29.00 $100.00 $2,900.00

$2,900.00 $2,900.00
Equipment Rentals
Drone Aug 14-26, 2019 7.00 $50.00 $350.00
XRF Aug 14-26, 2019 1.00 $3,708.47 $3,708.47

$4,058.47 $4,058.47

TOTAL Eligible Expenditures $31,068.15
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APPENDIX II - SAMPLE DESCRIPTION OF INITIAL REGIONAL PROSPECTING JUN 4-12, 2019 

Sample
Name 

Easting Northig RL_
m 

SampleID Type Outcrop Litho Color Slope Carbonat
e 

Silica Carbon V2O5_pc
t 

S01 444417 7425024 598 A0024551 Rock Float oil shale? deep black gentl
e 

no mod more 0.25 

S02 444514 7424935 601 A0024552 Rock Outcrop oil shale? black cliff yes mod more 0.29 
S03 442060 7424202 550 A0024553 Rock Outcrop shaly chert dark grey flat no more less 0.04 
S04 441229 7414242 653 A0024554 Rock Subcrop shaly chert dark grey mod no more less 0.02 
S05 441195 7414908 673 A0024555 Rock Subcrop chert black mod no more less 0.02 
S06 441239 7412177 642 A0024556 Rock Subcrop shaly chert black mod no more less 0.13 
S07 441261 7412382 637 A0024557 Rock Subcrop chert black mod no more less 0.03 
S08 441261 7412282 641 A0024558 Rock Subcrop chert black mod no more less 0.05 
S09 441206 7412186 653 A0024559 Rock Subcrop shaly chert black mod no mod more 0.13 
S10 441188 7414796 662 A0024560 Rock Subcrop shaly chert black mod no mod more 0.19 
S11 441222 7414484 642 A0024561 Rock Subcrop shaly chert black mod no mod more 0.13 
S12 441231 7414360 634 A0024562 Rock Subcrop oil shale deep black mod no less more 0.05 
S13 441222 7413354 660 A0024563 Rock Outcrop oil shale deep black mod no less more 0.12 
S14 441228 7413439 661 A0024564 Rock Outcrop shaly chert dark grey cliff no more less 0.18 
S15 441106 7410312 560 A0024565 Rock Float chert dark grey flat no more less 0.07 
S16 441535 7407838 660 A0024566 Rock Subcrop shaly chert dark grey flat no more less 0.36 
S17 441353 7407821 650 A0024567 Rock Subcrop shaly chert dark grey flat no more less 0.35 
S18 440789 7404431 694 A0024568 Rock Outcrop oil shale deep black mod no less more 0.1 
S19 440795 7404429 696 A0024569 Soil NA NA deep black mod no less more 0.08 
S20 440807 7400360 666 A0024570 Rock Outcrop oil shale deep black steep no less more 0.13 
S21 440803 7400359 667 A0024571 Soil NA NA dark black steep no less more 0.07 
S22 441656 7394762 680 A0024572 Soil NA NA deep black steep no less more 0.13 
S23 441637 7394739 678 A0024573 Rock Outcrop chert dark grey steep no more less 0.07 
S24 442561 7390291 680 A0024574 Rock Outcrop chert dark grey mod no more less 0.16 
S25 442571 7390283 701 A0024575 Rock Float shaly chert black flat no more less 0.11 
S26 442552 7390294 703 A0024576 Rock Outcrop shaly chert black steep no more less 0.19 
S27 444549 7424870 609 A0024577 Rock Outcrop oil shale black cliff no less more 0.2 
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S28 447148 7428867 726 A0024578 Rock Subcrop cherty 
shale 

dark grey flat no not 
much 

not 
much 

0.04 

S29 447258 7429883 741 A0024579 Rock Outcrop cherty 
shale 

dark grey steep no not 
much 

not 
much 

0.04 

S30 447213 7432915 737 A0024580 Rock Subcrop cherty 
shale 

dark grey gentl
e 

no not 
much 

not 
much 

0.02 

S31 447408 7436915 907 A0024581 Rock Float oil shale? dark black flat no less more 0.25 
S32 447219 7436165 851 A0024582 Rock Subcrop oil shale? dark grey-

black 
gentl
e 

no less not 
much 

0.03 

S33 441652 7418021 600 A0024583 Rock Outcrop oil shale deep black steep no less more 0.24 
S34 442648 7390255 706 A0024584 Soil NA NA black steep no less more 0.16 
S35 442685 7390266 717 A0024585 Rock Subcrop oil shale? black mod no less not 

much 
0.16 

S36 442562 7390326 709 A0024586 Soil NA NA black flat no less more 0.03 
S37 442562 7390256 701 A0024587 Rock Float oil shale? black flat no less more 0.16 
S38 441306 7406277 701 A0024588 Rock Subcrop shaly chert dark grey steep no more less 0.04 
S39 441342 7406285 691 A0024589 Soil NA NA black flat no less more 0.14 
S40 441237 7406146 712 A0024590 Rock Subcrop oil shale? black flat no not 

much 
not 
much 

0.12 
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APPENDIX III - ASSAY CERTIFICATE OF INITIAL REGIONAL PROSPECTING JUN 4-12, 2019 
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APPENDIX IV - SAMPLE DESCRIPTION AND XRF RESULTS - EXPLORATION AUG 14-26, 2019 
SampleI
D 

Easting_UTM
8 

Northing_UTM
8 

Elev_
m 

SampleType Bedrock 
Type 

Color Litho V2O5_XRF_pc
t 

K04 369329 7296894 521 Rock Subcrop dark grey calcareous 
shale 

0.01 

K05 422439 7358022 722 Rock chips and 
soil 

Subcrop dark grey shale 0.03 

K06 440964 7403900 692 Rock Subcrop dark grey shale 0.16 
K07 440962 7403929 685 Rock Subcrop dark grey shale 0.18 
K08 440951 7403941 686 Rock Subcrop dark grey shale 0.21 
K09 440854 7404089 700 Rock Subcrop black shale 0.21 
K10 440849 7404111 704 Rock Subcrop black cherty shale 0.06 
K100 441515 7404172 750 Rock Subcrop black cherty shale 0.02 
K101 441514 7404199 752 Rock Subcrop black cherty shale 0.04 
K102 441534 7404263 764 Rock Subcrop black cherty shale 0.02 
K103 441587 7404307 782 Rock Outcrop black chert 0.01 
K104 441558 7404395 770 Rock Subcrop black cherty shale 0.02 
K105 441541 7404412 762 Rock Subcrop black cherty shale 0.01 
K106 441108 7404391 702 Rock Float black cherty shale 0.12 
K107 441101 7404385 704 Rock Float black cherty shale 0.16 
K108 441053 7404406 713 Rock Float black cherty shale 0.14 
K109 440988 7404410 718 Rock Float black cherty shale 0.19 
K11 440877 7404185 720 Rock Subcrop black shale 0.04 
K110 440912 7404487 715 Rock Subcrop black cherty shale 0.19 
K111 440896 7404491 711 Rock Float deep 

black 
oil shale 0.12 
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K112 440896 7406050 643 Rock Float deep 
black 

oil shale 0.07 

K113 440928 7406048 646 Rock Subcrop deep 
black 

oil shale 0.04 

K114 441109 7405969 668 Rock Float deep 
black 

shale 0.13 

K115 441157 7405937 680 Rock Outcrop black shale 0.09 
K116 441223 7405904 679 Rock Outcrop black cherty shale 0.02 
K117 441242 7405885 678 Rock Float black shale 0.04 
K118 441295 7405844 676 Rock Float black shale 0.25 
K119 441327 7405856 677 Rock Float black shale 0.29 
K12 440951 7404448 719 Rock Subcrop black shale 0.21 
K120 440837 7406087 640 Rock Float black cherty shale 0.09 
K121 442629 7390212 696 Rock Float black cherty shale 0.08 
K122 442700 7390151 704 Rock Subcrop black cherty shale 0.10 
K123 442879 7390195 730 Rock Subcrop black cherty shale 0.25 
K124 443008 7390211 747 Rock Subcrop black chert 0.05 
K125 443012 7390202 746 Rock Float deep 

black 
shale 0.09 

K126 443038 7390198 746 Rock Float deep 
black 

shale 0.04 

K127 443057 7390192 739 Rock Float deep 
black 

shale 0.03 

K128 442547 7390268 688 Rock Float black cherty shale 0.07 
K129 441679 7394743 679 Rock Float black shale 0.08 
K13 440972 7404461 722 Rock Subcrop black shale 0.55 
K130 441681 7394744 679 Rock Float black shale 0.03 
K131 441729 7394743 676 Rock Float black shale 0.06 
K132 441707 7394743 678 Rock Float black shale 0.05 
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K133 441680 7394752 681 Rock Subcrop black oil shale 0.09 
K134 440808 7400359 659 Rock Outcrop black oil shale 0.15 
K135 440810 7400358 660 Rock Outcrop black oil shale 0.20 
K136 440772 7404433 687 Rock Outcrop black oil shale 0.12 
K137 440779 7404440 690 Rock Outcrop black cherty shale 0.08 
K138 440784 7404439 690 Rock Outcrop black cherty shale 0.18 
K139 440791 7404430 687 Rock Outcrop black oil shale 0.16 
K14 440996 7404477 719 Rock Subcrop black shale 0.24 
K140 440768 7404432 686 Rock Outcrop black cherty shale 0.07 
K141 440763 7404428 687 Rock Outcrop black cherty shale 0.17 
K142 433897 7379768 678 Rock Outcrop black shale 0.03 
K143 423561 7369648 366 Rock Outcrop black shale 0.02 
K144 416203 7348018 669 Rock Outcrop black shale 0.01 
K145 377703 7304963 870 Rock Outcrop black shale 0.02 
K15 440995 7404483 718 Rock Subcrop black shale 0.24 
K16 441004 7404531 701 Rock Subcrop black shale 0.29 
K17 440800 7404527 710 Rock Subcrop black shale 0.13 
K18 440885 7404632 707 Rock Subcrop black shale 0.06 
K19 440988 7404935 665 Rock Float black shale 0.15 
K20 441011 7405136 667 Rock Subcrop black shale 0.27 
K21 441032 7405245 675 Rock Subcrop black shale 0.19 
K22 441068 7405286 678 Rock Subcrop black shale 0.21 
K23 441109 7405332 681 Rock Subcrop black shale 0.27 
K24 441139 7405305 682 Rock Subcrop black shale 0.15 
K25 441153 7405290 680 Rock Subcrop black shale 0.17 
K26 441134 7405244 675 Rock Subcrop black shale 0.13 
K27 441107 7405233 675 Rock Subcrop black shale 0.14 
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K28 441081 7405395 684 Rock Subcrop black shale 0.21 
K29 441118 7405495 687 Rock Subcrop black shale 0.29 
K30 441159 7405571 674 Rock Subcrop black shale 0.30 
K31 441146 7405739 662 Rock Subcrop black shale 0.08 
K32 441152 7405801 662 Rock Subcrop black shale 0.02 
K33 441183 7405801 670 Rock Subcrop black shale 0.02 
K34 441198 7405780 665 Rock Float black shale 0.06 
K35 441227 7405780 665 Rock Float black shale 0.03 
K36 441076 7405786 660 Rock Float black shale 0.12 
K37 441012 7405825 650 Rock Float black shale 0.12 
K38 441230 7406252 689 Rock Subcrop black shale 0.15 
K39 441273 7406346 692 Rock Subcrop black shale 0.05 
K40 441269 7406380 688 Rock Subcrop black shale 0.05 
K41 441268 7406406 686 Rock Subcrop black shale 0.10 
K42 441273 7406532 662 Rock Subcrop black shale 0.11 
K43 441354 7406675 656 Rock Float black shale 0.06 
K44 441388 7406674 660 Rock Subcrop black shale 0.09 
K45 441315 7406718 653 Rock Float black shale 0.07 
K46 441336 7406970 644 Rock Float black shale 0.06 
K47 441385 7407106 646 Rock Float black shale 0.13 
K48 441370 7407226 652 Rock Float black shale 0.22 
K49 441384 7407282 662 Rock Subcrop black shale 0.37 
K50 441402 7407318 667 Rock Subcrop black shale 0.29 
K51 441436 7407357 669 Rock Subcrop black shale 0.21 
K52 441431 7407444 667 Rock Subcrop black shale 0.10 
K53 441404 7407472 668 Rock Subcrop black shale 0.19 
K54 441428 7407518 661 Rock Subcrop black shale 0.28 
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K55 441454 7407571 650 Rock Subcrop black shale 0.23 
K56 441509 7407613 648 Rock Subcrop black shale 0.14 
K57 441521 7407615 649 Rock Subcrop black shale 0.25 
K58 441530 7407622 650 Rock Subcrop black shale 0.22 
K59 441557 7407676 656 Rock Subcrop black shale 0.23 
K60 441531 7407748 658 Rock Subcrop black shale 0.24 
K61 441533 7407848 655 Rock Subcrop black shale 0.20 
K62 441540 7407949 652 Rock Subcrop black shale 0.40 
K63 441571 7408042 647 Rock Subcrop black shale 0.31 
K64 441576 7408033 645 Rock Subcrop black shale 0.17 
K65 441587 7408280 616 Rock Float black shale 0.19 
K66 441578 7408263 617 Rock Float black shale 0.21 
K67 441577 7408175 628 Rock Float black shale 0.17 
K68 441435 7408053 647 Rock Subcrop black shale 0.07 
K69 441403 7408082 641 Rock Subcrop black shale 0.38 
K70 441448 7408041 650 Rock Subcrop black cherty shale 0.38 
K71 441478 7408035 653 Rock Subcrop dark grey cherty shale 0.31 
K72 441508 7408043 652 Rock Subcrop dark grey cherty shale 0.22 
K73 441545 7408049 650 Rock Subcrop black shale 0.29 
K74 441564 7408024 649 Rock Subcrop black shale 0.26 
K75 441581 7407995 644 Rock Subcrop black shale 0.18 
K76 441628 7407909 636 Rock Float deep 

black 
shale 0.28 

K77 441650 7407831 641 Rock Float deep 
black 

shale 0.20 

K78 441663 7407811 640 Rock Float deep 
black 

shale 0.16 
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K79 441613 7407809 648 Rock Float deep 
black 

shale 0.26 

K80 441590 7407817 652 Rock Float deep 
black 

shale 0.32 

K81 441323 7408337 621 Rock Subcrop dark grey cherty shale 0.03 
K82 441303 7408342 622 Rock Subcrop dark grey cherty shale 0.05 
K83 440911 7404322 707 Rock Subcrop black cherty shale 0.40 
K84 440955 7404313 714 Rock Subcrop black cherty shale 0.30 
K85 440988 7404318 716 Rock Subcrop black cherty shale 0.21 
K86 441019 7404302 719 Rock Subcrop black shale 0.29 
K87 441088 7404243 723 Rock Subcrop black shale 0.11 
K88 441093 7404230 722 Rock Subcrop black shale 0.12 
K89 441110 7404208 716 Rock Subcrop black shale 0.16 
K90 441190 7404178 708 Rock Float black shale 0.04 
K91 441434 7404003 696 Rock Float black cherty shale 0.02 
K92 441513 7403953 701 Rock Subcrop black cherty shale 0.02 
K93 441507 7403945 707 Rock Subcrop black cherty shale 0.01 
K94 441548 7403838 757 Rock Outcrop black cherty shale 0.01 
K95 441573 7403710 798 Rock Outcrop black cherty shale 0.02 
K96 441584 7403678 792 Rock Outcrop black cherty shale 0.01 
K97 441515 7404037 707 Rock Subcrop black cherty shale 0.01 
K98 441518 7404061 715 Rock Subcrop black cherty shale 0.02 
K99 441525 7404114 732 Rock Subcrop black cherty shale 0.03 
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APPENDIX V - ASSAY CERTIFICATE OF K04 
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APPENDIX VI - XRF RESULTS OF NIMO SUN AND FOX DRILL 

CORES 
HoleID From_m V2O5_pct Description 
FX07-01 10 1.05 

 

FX07-01 14 1.39 
 

FX07-01 22 0.69 
 

FX07-01 29 1.53 
 

FX07-01 32 0.74 
 

FX07-02 15 0.12 soft flaky shale 
FX07-02 18 0.13 

 

FX07-02 25.5 0.09 soft clayish shale 
FX07-02 28 0.13 yellow staining 
FX07-02 31 0.09 soft flaky shale 
FX07-02 38.6 0.16 soft flaky shale 
FX07-02 45.7 0.38 hard 
FX07-02 47 0.52 soft flaky shale 
FX07-02 48.5 0.22 has a label "Canol Litho 6" 
FX07-02 54 0.04 

 

FX07-02 58.5 0.18 
 

FX07-02 72.5 0.29 
 

FX07-02 80 0.18 
 

FX07-02 84 0.20 
 

FX07-02 88 0.15 
 

FX07-02 105 0.29 
 

FX07-03 16 0.06 medium grey 
FX07-03 20 0.02 almost vanadium zone, black to dark grey 
FX07-03 22 0.29 black 
FX07-03 29 1.04 

 

FX07-03 36 0.68 
 

FX07-03 40 1.58 
 

FX07-03 46.5 0.09 
 

FX07-03 49 1.28 
 

FX07-03 55 0.09 
 

FX07-03 60 0.33 
 

FX07-03 64 0.24 
 

FX07-03 70 0.19 
 

FX07-03 75 0.25 
 

FX07-03 78.53 0.47 
 

FX07-03 87 0.38 
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FX07-03 91.8 0.29 
 

FX07-03 96.3 0.36 
 

FX07-03 105 0.11 
 

FX07-03 111 0.20 
 

FX07-03 113.6 0.24 
 

FX07-03 121 0.04 
 

FX07-03 125 0.14 Ca 7.8% 
FX07-03 128 0.11 Ca 7.36% 
FX07-03 137 0.26 

 

FX07-03 186 0.09 
 

FX07-04 31 0.46 
 

FX07-04 59 0.23 
 

FX07-04 66 0.20 
 

SN07-01 62.63 0.24 assay is 2500, some narrow qtz vein (2 phases) 
SN07-01 64 0.28 

 

SN07-01 97.5 0.13 
 

SN07-03 81.48 0.18 
 

SN07-03 82.93 0.03 f.g. py minor amount 
SN07-03 98 0.14 

 

SN07-03 99.64 0.12 
 

SN07-03 104.82 0.11 
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APPENDIX VII - MINERALOGY REPORT BY BUREAU VERITAS 
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APPENDIX VIII - ACID LEACHING RESULTS 
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