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Mineral Resource Update for KZK Zn-Pb-Cu-Ag-Au Project, Yukon 
 
BMC (UK) Limited (“BMC” or the “Company”), the private UK-based resources development 
company, today announces a resource upgrade for the ABM deposit within its 100% owned Kudz 
Ze Kayah Project (“the Project”), located east of Whitehorse in the Yukon Territory, Canada. The 
KZK Project, hosting zinc-rich polymetallic massive-sulphide mineralisation, was acquired by BMC 
in early 2015 
 
Highlights 
 

· ABM Resource updated with 95% of the resource now classified as Indicated (JORC 2012) 
· ABM Resource forms a solid basis for Prefeasibility Study which remains on schedule for 

completion in December quarter 2016 
· Updated GP4F resource forms part of the longer term project pipeline 

 
 

 Tonnes Cu Pb Zn Au Ag Cu 
metal 

Pb 
metal 

Zn 
metal Au Ag 

Mt wt% wt% wt% g/t g/t kt kt kt koz Moz 

ABM Deposit 

Indicated 18.3 0.9 1.9 6.3 1.4 148 164.4 346.5 1,154.8 828.1 87.4 

Inferred 0.9 1.1 1.6 6.9 1.1 138 9.2 13.6 58.9 30.3 3.8 

TOTAL 19.2 0.9 1.9 6.3 1.4 148 173.6 360.1 1,213.7 858.4 91.2 

GP4F Deposit 

Indicated 1.0 0.2 2.7 5.7 1.0 83 1.6 26.9 56.7 31.3 2.7 

Inferred 0.7 0.2 2.4 4.8 2.0 59 1.1 16.4 33.3 43.8 1.3 

TOTAL 1.7 0.2 2.6 5.3 1.4 73 2.7 43.3 90.0 75.1 4.0 

 
Commenting today, BMC (UK) Ltd CEO, Scott Donaldson stated: “Since acquiring the Project in January 
2015 the BMC team has worked hard to complete technical studies into all aspects of the mining project, 
including geology, metallurgy, environmental, geotechnical and engineering studies. The positive results 
from these studies have allowed us to progress to a point where we now expect the Prefeasibility Study 
to be completed shortly. This will allow us to complete and submit our proposal for project development 
with YESAB early in 2017.  

BMC remains firmly focussed on the development of a profitable and sustainable mining operation that 
will benefit both the company and the community, and the upgraded resource inventory is yet another 
step along the way”                

Contacts:  
Scott Donaldson 
Chief Executive Officer 
scottd@bmcminerals.com 
+61 429 081 116 
+1 604 727 0738 

Laurence Read  
laurencer@bmcminerals.com 
+44 (0)20 3289 9923 
+44 (0)75 5767 2432 
Website:www.bmcminerals.com 
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About BMC 

BMC is a mining development company. It was created as the result of a strategic relationship between a team 
of established mine developers and a major natural resources private equity group focussed on advancing 
superior base metals assets into development.  

The BMC executive team has a strong track record of discovery, development and operation of independent 
zinc and other base metals projects worldwide. BMC seeks to identify, acquire and develop a portfolio of 
metals assets during the current depressed commodity prices, with the express intent of delivering a new suite 
of mining ready production assets into the next commodity cycle upturn. BMC believes that a significant supply 
and demand gap for many base metals will occur over the next five years due to a lack of current investment 
resulting in an upcoming dearth of successful new production assets being brought online. 

BMC identified the Project as having the potential for full mine development due to its size, grade, metallurgical 
properties and the opportunity for resource growth. 

KZK Project 

The ABM and GP4F deposits are located within the Project which is in turn situated on the northern flank of 
the Pelly Mountain Range, 260 km northwest of Watson Lake and 115 km southeast of Ross River in Yukon, 
Canada (Figure 1). The Project area lies approximately 23 km south of Finlayson Lake and 25 km west of the 
Wolverine Mine (Yukon Zinc). The Project is accessed via a 20 km long access road from the Robert Campbell 
Highway, and all season road access exists to ice free port facilities at Skagway (Alaska) and Stewart (British 
Columbia). 

 
Figure 1: Location of Kudz Ze Kayah Project, Yukon, Canada 

 

BMC, through its wholly owned Canadian subsidiary BMC Minerals (No.1) Ltd, purchased the Project from Teck 
Resources Limited (“Teck”) in January 2015. The ABM project area is covered by a Socio-Economic Participation 
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Agreement (“SEPA”), with both BMC and the Ross River Dena Council, on behalf of the Kaska Nation, being 
party to the SEPA. 

KZK Pre-2015 Exploration and Feasibility Study 

Cominco discovered the ABM deposit in April 1994 as a result of a diamond drilling programme undertaken to 
follow up anomalous base metals in stream silt samples, and the later discovery of massive sulphide-magnetite 
float and delineation of a major geophysical anomaly. Resource definition drilling by Cominco during 1994 and 
1995 delineated a polymetallic (Zn-Pb-Cu-Ag-Au) massive sulphide deposit at ABM, classified as a Volcanic-
Hosted Massive Sulphide “VHMS” deposit. In 1995 a Pre-Feasibility study was undertaken on the ABM deposit 
to industry standards of the day, followed by additional metallurgical and geotechnical studies that were 
completed to a Feasibility level. 

 
Figure 2: Location of the KZK Project and the ABM and GP4F deposits. 

 
The GP4F deposit, located ~5 km to the southeast of the ABM deposit, was initially highlighted by a HLEM/MAG 
geophysical anomaly. Diamond drilling in 1995 failed to intersect significant mineralisation, however nine 
subsequent diamond holes drilled in 1998 all intersected the GP4F mineralised horizon. BMC undertook infill 
drilling in 2015 and 2016, and the deposit remains open along strike to the west. 

Prior to 2015 no significant exploration drilling had been undertaken between the ABM and GP4F deposits, or 
along strike to the west of the ABM deposit, and the area is considered to remain highly prospective as 
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evidenced by the recent Krakatoa discovery. In addition to this, 2016 drilling identified massive sulphide 
mineralisation at Rhyolite Peak (0.5m @ 9.0% Zn, 0.3% Pb, 0.8% Cu, 26g/t Ag) located ~900m west of the ABM 
deposit, and at Sebesi (0.5m @ 9.3% Zn, 0.2% Pb, 0.5% Cu, 8g/t Ag) in a wide-spaced drill pattern ~200m east 
of Krakatoa. 

ABM and GP4F Deposit Resource Estimates 

The updated Mineral Resource estimates at ABM and GP4F flow on from the ~26,000m drilling programme in 
2015 and the subsequent ~19,000m diamond drilling programme undertaken in 2016. The drilling focussed on 
upgrading a significant component of the Inferred resources (JORC2012) to an Indicated category and on 
providing all requisite metallurgical, geotechnical and hydrological holes for the prefeasibility study currently 
nearing completion and for future project permitting. 

The Mineral Resource estimates, undertaken by independent mining consultancy CSA Global Pty Ltd (“CSA 
Global”), are reported in Table 1 in accordance with the JORC Code (2012). 

 Tonnes Cu Pb Zn Au Ag Cu metal Pb metal Zn metal Au Ag 

Mt wt% wt% wt% g/t g/t kt kt kt koz Moz 

BM Deposit: ABM Zone 

Indicated 14.6 1.0 1.6 6.1 1.3 132 141.2 229.7 888.9 615.0 62.2 

Inferred 0.4 1.5 1.4 4.2 1.0 107 5.5 5.2 15.5 11.6 1.3 

tota  15.0 1.0 1.6 6.0 1.3 132 146.7 234.9 904.4 626.6 63.5 

BM Deposit: Krakatoa Zone 

Indicated 3.7 0.6 3.1 7.2 1.8 211 23.1 116.7 265.9 213.1 25.2 

Inferred 0.5 0.8 1.7 8.9 1.2 161 3.7 8.4 43.5 18.7 2.5 

tota  4.2 0.6 3.0 7.4 1.7 205 26.8 125.1 309.4 231.8 27.7 

BM Deposit (total) 

Indicated 18.3 0.9 1.9 6.3 1.4 148 164.4 346.5 1,154.8 828.1 87.4 

Inferred 0.9 1.1 1.6 6.9 1.1 138 9.2 13.6 58.9 30.3 3.8 

TOTAL 19.2 0.9 1.9 6.3 1.4 148 173.6 360.1 1,213.7 858.4 91.2 

P4F Deposit 

Indicated 1.0 0.2 2.7 5.7 1.0 83 1.6 26.9 56.7 31.3 2.7 

Inferred 0.7 0.2 2.4 4.8 2.0 59 1.1 16.4 33.3 43.8 1.3 

TOTAL 1.7 0.2 2.6 5.3 1.4 73 2.7 43.3 90.0 75.1 4.0 

BM + GP4F 

Indicated 19.3 0.9 1.9 6.3 1.4 145 166.0 373.4 1,211.5 859.4 90.1 

Inferred 1.5 0.7 2.0 6.0 1.5 3 10.3 30.0 92.2 74.1 5.1 

TOTAL 20.9 0.9 1.9 6.2 1.4 142 176.3 403.4 1,303.7 933.5 95.2 

Table 1: ABM and GP4F Deposit Mineral Resource Estimates – (minor differences may occur due to rounding) 

ABM Deposit Geology 

The ABM deposit (Figures 3 to 7) comprises two major zones (ABM Zone and Krakatoa Zone) of continuous 
shallow-dipping VHMS mineralisation within a thick felsic tuff and sill/flow complex that provides for a 
geotechnically competent host sequence.  The ABM Zone is primarily hosted within a felsic volcanic package, 
whereas the Krakatoa Zone is also hosted with a pre-mineralisation mafic sill that intruded the felsic volcanic 
package. Mineralisation also occurs in the hangingwall to the mafic sill at Krakatoa in what is interpreted to be 



BMC (UK) Limited 
 

5 | P a g e  
 

the equivalent of the ABM mineralised position. Only minor mineralisation occurs in the mafic unit located 
stratigraphically beneath the ABM Zone. 

The upper limits of the ABM and Krakatoa Zones are truncated near surface and overlain by glacial sediments. 
The massive sulphide mineralisation at ABM occurs under ~2 m to 20 m of glacial overburden, is up to ~30 m 
in true thickness and extends ~500m down-dip, whereas the Krakatoa Zone occurs under ~30 m of glacial 
overburden, is up to ~22 m in true thickness, and extends for at least 600m down-dip. The down-dip margin 
of the ABM Zone appears to transition into a mixed volcano-sedimentary package, whereas the Krakatoa Zone 
remains open at depth. 

ABM mineralisation predominantly comprises massive sulphide, with a lesser component of disseminated, 
vein-style and banded sulphide ores (“stockwork ore”). 

 

 
Figure 3: Plan view of ABM Deposit showing both ABM and Krakatoa Zones and selected drill intercepts. 

Section lines shown correspond to Figures 4 to 7.  
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Figure 4: Cross Section view looking west through both the ABM and Krakatoa Zones showing their spatial 
relationship. The Krakatoa Zone remains open at depth (refer Figure 7). BMC drill traces shown in black and 
Cominco drill traces in grey. 

 

 
Figure 5: Cross Section view looking west through the ABM Zone with selected BMC drill intercepts. 
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Figure 6: Cross Section view looking west through the ABM Zone with selected BMC drill intercepts.    

 
Figure 7: Oblique Cross Section looking northwest through Krakatoa Zone (parallel to bounding faults) with 

selected BMC drill intercepts. 
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A post-mineralisation brittle fault zone offsets the ABM and Krakatoa mineralised zones, and angular clasts of 
sulphide are to be found within the fault zone breccias. The south-eastern margin of Krakatoa is cut by another 
late brittle fault zone, and wide-spaced (~200m) drilling east of the fault during 2016 identified a thin zone of 
massive sulphide mineralisation in drill hole K16-394 (0.5m @ 9.3% Zn, 0.2% Pb, 0.5% Cu, 8g/t Ag). 

GP4F mineralisaation is hosted in an interbedded sequence dominated by highly foliated and altered felsic 
volcaniclastic and pelitic sediments, with lesser quartz-phyric porphyritic intrusives and mafic dykes that tend 
to be less altered and deformed. The host rocks are interpreted to be the distal facies equivalent of the ABM 
host rocks, albeit with a significantly reduced intrusive component. GP4F mineralisation predominantly 
comprises disseminated to semi-massive sulphides within phyllosilicate-dominant schists. 

 
Figure 8: Plan view of GP4F Deposit showing drill pierce points and resource envelope. 
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Figure 9: Cross Section view looking west through the GP4F deposit with selected drill intercepts. 

 

2017 Outlook 

The revised ABM resource estimate forms the basis of a Prefeasibility Study due to be completed in late 2016. 
The GP4F and Wolf deposits (details to be found in release dated 18th July 2016) will form the basis of scoping 
or PEA level studies during 2017 aimed at establishing a longer term resource development programme for 
the Project. This work will be undertaken in conjunction with a detailed prospectivity and targeting analysis 
that has recently commenced. 

BMC will also submit a project development proposal for ABM deposit to the Yukon environmental assessment 
and permitting process in the first quarter of 2017.  

JORC Competant Person Statement 

The information in this report that relates to the Mineral Resources has been compiled by Aaron Green, who is a full-time 
employee of CSA Global Pty Ltd. Mr Green is a Member of the Australian Institute of Geoscientists and has sufficient 
experience relevant to the style of mineralisation and type of deposit under consideration and to the activity which he is 
undertaking to qualify as a Competent Person as defined in the JORC Code (2012). Mr Green consents to the disclosure of 
this information in this report in the form and context in which it appears. 

The information in this report that relates to the Exploration Results has been compiled by Neil Martin, who is a full-time 
employee of BMC (UK) Limited. Dr Martin is a Member of the Australian Institute of Geoscientists and has sufficient 
experience relevant to the style of mineralisation and type of deposit under consideration and to the activity which he is 
undertaking to qualify as a Competent Person as defined in the JORC Code (2012). Dr Martin consents to the disclosure of 
this information in this report in the form and context in which it appears. 

The information in this report that relates to BMC Mineral Resources and Exploration Results is in part a compilation of 
previously published data for which a Competent Persons consent was obtained. Their consent remains in place for 
subsequent releases by the Company of the same information in the same form and context, until the consent is withdrawn 
or replaced by a subsequent report and accompanying consent. The information in this report has been extracted from 
the BMC Public Release “Significant New Discovery and Major Resource Upgrade for KZK Zn-Pb-Cu-Ag-Au Project, 
Yukon” dated 22nd January 2016 and is available on the BMC website www.bmcminerals.com. The Company confirms 
that it is not aware of any new information or data that materially affects the information included in the original market 
announcements and that all material assumptions and technical parameters underpinning the estimates in the market 
announcements continue to apply and have not materially changed. The Company confirms that the form and context in 
which the Competent Person’s findings are presented have not been materially modified from the original market 
announcements. 
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Appendix 1:   JORC Code – Table 1 for  ABM Deposit  

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

Criteria JORC Code explanation Commentary 

Sampling techniques Nature and quality of sampling (eg. cut channels, random 
chips, or specific specialised industry standard 
measurement tools appropriate to the minerals under 
investigation, such as down hole gamma sondes, or 
handheld XRF instruments, etc). These examples should 
not be taken as limiting the broad meaning of sampling. 

The ABM Zone was sampled using diamond drill holes at 
nominal 50 m spacing on 25 m north-south oriented 
sections extending out to 100 m on the peripheries of the 
deposit. 

The Krakatoa Zone is sampled targeting pierce points of 25 
m to 60 m in the central portion of the deposit to 100 m on 
the peripheries.  

Drilling at the project was completed by Cominco from 
1994 through 1998 (199 holes). Since 2015, BMC Minerals 
(No.1) Ltd. completed a further 164 holes for 30,853.96 m 
at the ABM deposit. A total of 335 diamond drill holes 
define the ABM deposit for 55,782.36 m of drilling.  241 
assayed drill holes intersect the interpreted mineralisation 
zones.  

ABM holes were generally angled (-30° to -90°) towards grid 
south with dip angles set to optimally intersect the 
mineralised horizon. Approximately 20% of the holes have 
been drilled vertically. 

Krakatoa holes mostly drilled grid southwest and angled at -
30° to -90° to avoid bounding faults. Only one hole was 
drilled vertically. 

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

Diamond drilling was used to delineate the resource. 
Diamond core was used to obtain high quality samples that 
were logged for lithological, structural, density and other 
attributes.  

Cominco: Drill hole locations were originally picked up by 
survey contractors. The majority of holes have used ‘single-
shot’, acid-etch style down-hole surveys taken 
approximately every 30 m down hole.  

In 2015, BMC resurveyed a total of 66 Cominco collar 
locations using a RTK-GPS system the results of which 
confirmed the accuracy and location of the historical 
surveys. BMC drilling indicates no significant major issue 
with Cominco drill hole survey data.  

Limited quality assurance procedures and quality control 
results have been documented in various internal reports. A 
selection of drill holes from 3 sections were sampled and 
re-assayed at SGS Laboratory in Burnaby, BC (Vancouver) 
using the same assaying methodology as the 2015 program. 

BMC: Proposed drill hole locations were surveyed and 
marked by survey contractors prior to drilling. After drilling 
was completed a total of 161 holes were surveyed by 
survey contractors and the remaining 5 were located via an 
Azimuth Positioning System (APS) for x and y coordinates 
and RL from a DEM derived from a LIDAR survey. Holes 
were surveyed using a Reflex EZ-Shot on advancement of 
the hole. Readings were capture below the collar and at 25 
m intervals thereafter.  In 2016, 30 holes were surveyed 
using a Reflex Gyro Non-magnetic Instrument upon 
completion of the holes.    

The 2015/16 BMC field QAQC programs entailed submission 
of coarse blank material every 20th sample and Certified 
Reference Material (CRM) every 20th sample. CRM was 
selected in several grade ranges and manufactured from 
sulphide ore similar to the target mineralisation. 
Approximately 3% of samples analysed were submitted to 
an alternate laboratory for umpire analyses. Additional 
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Criteria JORC Code explanation Commentary 

quartz wash was inserted in the pulverizing stage between 
major changes in intensity of mineralisation. Quartz wash 
residues were retained for possible later analyses. Wet 
screen analyses was completed every 50th sample.  

Based on an assessment of the past reports, historical 
drilling results and review of the current procedures, CSA 
Global considers the entire dataset to be acceptable for use 
in Mineral Resource estimation. 

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

Cominco: The majority of sulphide intersections were sawn 
using an open-circulation rock saw, typically into 1.5 m long 
samples, however it is evident from field observation that 
some were split with a manual core splitter. Samples were 
sent to Cominco Exploration Research Laboratory (CERL) in 
Vancouver. Samples were subjected to a three stage 
crushing procedure, pulverised, and screened to -150 mesh 
prior to aqua regia digestion (and solvent extraction in the 
case of Au) and assaying. 

BMC: All sulphide intersections were sawn using an open-
circulation rock saw, typically into 1.0 m long samples. 
Samples were sent to SGS. Samples were weighed, dried 
and crushed to 75% passing 2 mm, with a 250 g split 
pulverized to 85% passing 75 microns. Gold was analysed by 
30 g fire assay with an AAS finish and silver analysed by ICP 
with an AAS finish on a two gram 2-acid digest aliquot. Gold 
and silver over limits were triggered at Au >5 g/t and Ag 
>150 g/t respectively, resulting in re-analysis using a 30 g 
fire assay with gravimetric finish. Assay results for copper, 
lead, zinc, barium, sulphur and iron were completed using a 
Na peroxide fusion and ICP-AES analysis. Select samples 
were analysed for trace elements using aqua regia digest 
and ICP-MS finish. 

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

Cominco: All Cominco drilling at the deposit was NQ size 
diamond core and was not oriented.  

BMC: BMC drilling was composed of NQ3 and HQ3 size 
diamond drill core. Larger diameter core was used where 
wedging off of parent holes to retrieve core used for 
metallurgical studies was required. In total, 109 holes were 
completed using HQ3 and 57 completed using NQ3 tools. 
Triple tube coring with inner split tubes were used to 
maximize recovery. All core was orientated from 20 m 
above the mineralized zone to the end of hole using the 
Reflex ACTII RD core orientation system.   

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

Diamond core was visually logged for every hole and 
recorded in the database.  

The historical drilling database only recorded sample 
recovery for core holes drilled in 1998. Significant core loss 
has been recorded over some mineralised intervals, 
although the weighted average recovery recorded was 93%. 

The 1995 PFS document reported: ‘Preliminary rock quality 
data interpreted from drill core, indicates that the western 
and central portions of the deposit yield fair (50-75%) to 
good (75-90%) rock quality designation (RQD) values while 
the eastern portion yields poor (25-50%) to fair (50-75%) 
RQD values.’ 

Drilling recovery and RQD was recorded for all BMC holes. 
Rock quality was good with recovery values averaging 
greater than 89% and RQD values confirm the same 
distribution delineated in the historical data. Special 
attention was paid to recovery through mineralised 
intervals and several mineralised intervals were redrilled to 
achieve better recoveries.  

Measures taken to maximise sample recovery and ensure CSA Global is not aware of the historical drilling practices 
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Criteria JORC Code explanation Commentary 

representative nature of the samples. employed to maximise recoveries. However, visual 
inspection of numerous historical holes displayed excellent 
core recoveries throughout the mineralised zones. 

Triple tube coring with inner split tubes were used to 
maximize core recovery for BMC drilling.  

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

The massive sulphide style of the mineralisation and the 
consistency of the mineralised intervals are considered to 
preclude any issue of sample bias due to material loss or 
gain. 

Logging Whether core and chip samples have been geologically 
and geotechnically logged to a level of detail to support 
appropriate Mineral Resource estimation, mining studies 
and metallurgical studies. 

Drill core was extensively logged in detail to support 
historical and current mining feasibility studies. 

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

Logging of diamond core recorded lithology, mineralogy, 
mineralisation, structural, weathering, colour and other 
relevant features of the samples. Logging is both qualitative 
(eg. colour) and quantitative (eg. mineral percentages).  All 
drill core, including historical core, was photographed. 

The total length and percentage of the relevant 
intersections logged. 

All drill holes were logged in full. 

Sub-sampling techniques 
and sample preparation 

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

All BMC and the majority of historical sulphide intersections 
were sawn with an open circulation rock saw in half with 
half core submitted for chemical analysis. It is evident from 
field observation that some historical core was split with a 
manual core splitter. The remaining half core was retained 
for reference and/or further testwork. 

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

Not applicable - no non-core holes have been drilled at the 
deposit. 

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

In 1994, all sulphide intersections were sawn with an open 
circulation rock saw, typically into 1.5 m long samples, and 
sent to CERL in Vancouver. Samples were subjected to a 
three stage crushing procedure, pulverised, and screened to 
–150 mesh prior to aqua regia digestion (and solvent 
extraction in the case of Au) and assaying. 

In 1995, all samples were split by hydraulic splitter, typically 
to 1.5 m lengths, and subject to the same preparation and 
analytical procedures as above. 

Details of the post-1995 sampling and preparation 
procedures have not been located but it can be assumed 
that similar procedures to those used previously were 
adopted. 

These procedures were considered appropriate ‘industry 
standard’ techniques at the time. 

For BMC drilling, all sulphide intersections were sawn using 
an open-circulation rock saw, typically into 1.0 m long 
samples. Samples were sent to SGS Laboratory in Burnaby, 
BC. Samples were weighed, dried and crushed to 75% 
passing 2 mm, with a 250 g split pulverized to 85% passing 
75 microns. 

These procedures are considered to be industry standard 
techniques and appropriate for the style of mineralisation. 

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

No documented quality assurance procedures have been 
located for the Cominco drilling programs. Detailed and 
systematic quality control programs do not appear to have 
been in place during the Cominco drilling, however it may 
be that the documentation has not yet been located. 

Limited umpire assaying was conducted during the 1995 
drill program with good correlation between the results 
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Criteria JORC Code explanation Commentary 

reported. However, this data has not been verified. 

The 2015 & 2016 field QA/QC programs entailed submission 
of coarse blank material every 20th sample and Certified 
Reference Material (CRM) every 20th sample. CRM was 
selected in several grade ranges and with a matrix similar to 
the mineralogy of the ABM deposit.  

Overall, the accuracy of the data is considered to be 
excellent. 

Results from the coarse blank material show little evidence 
of cross contamination.  

Additional quartz wash was inserted in the pulverizing stage 
where high grade mineralisation was suspected. Quartz 
wash residues were retained for possible later analyses. 
Wet screen analyses was completed every 50th sample to 
ensure consistent crush size.  

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

Although no documentation has been located detailing the 
result of field duplicates, ¼ core sampling and visual 
validation of the logging compared to the assay results 
supports the representivity of the sampling.  

In 2015, field duplicates were not collected however 
remaining half core from 27 historical holes on three 
sections drilled by Cominco were resampled and analysed 
on the same intervals. Comparison between the Cominco 
results and the 2015 results delineate the following: 

· Cu – good agreement up to 3% 
· Pb – slight positive bias in SGS data, once 

samples with>1% Ba were re-assayed 
· Zn – positive bias in SGS data >2.6 to 15% 
· Ag – good agreement to 250 ppm 
· Au – good to fair agreement to 3 ppm 
· Fe – good agreement in the range 8-15%; 

positive bias in SGS data <8%; negative bias in 
SGS data between 15 and 20%. 

Overall agreement between the 2015 and historical data 
are considered to be very good.  

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

Sample sizes are considered appropriate for the rock type, 
style of mineralisation (massive sulphides), the thickness 
and consistency of the intersections, the sampling 
methodology and percent value assay ranges for the 
primary elements at ABM. 

Quality of assay data and 
laboratory tests 

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

Following aqua regia digestion (and solvent extraction in 
the case of Au), all 1994 samples were analysed by atomic 
absorption spectrophotometry (AAS) for Cu, Pb, Zn, Ag, Au 
and Fe. Base metals and Fe were then determined using 
standard wet chemical assay procedures and precious 
metals were analysed by fire assay. Ba was determined by 
pressed pellet/x-ray florescence (XRF). All samples were 
also analysed by multi-element ICP. 

Similar assaying procedures were used in 1995, although Ba 
and Fe were not assayed.  

In 1997, a total of 349 core samples were collected. Of 
these, 320 were analysed for 27 elements by ICP, Au by 
aqua regia decomposition/AAS and Ba by XRF, in addition to 
whole rock major and minor oxides by XRF and trace 
elements Zr and Y by pressed pellet AAS at CERL in 
Vancouver. 

For drilling conducted in 1998, a total of 197 core samples 
were collected and analysed for Cu, Pb, Zn, Ag, As, Cd, Co, 
Ni, Fe, Mo, Cr, Bi, Sb, V, Sn, W, Sr, Y, La, Mn, Mg, Ti, Al, Ca, 
Na and K by ICP, Au by aqua regia decomposition/AAS and 
Ba by XRF at CERL.  Intervals with greater than 1% Pb, Zn or 
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Cu were assayed for Cu, Pb, Zn, Fe (total), Ag (AAS), Au (fire 
assay with AA and gravimetric finish) and Se by ICP and XRF.   

From BMC drilling at ABM, a total of 2,906 samples were 
collected and analysed for Cu, Pb, Zn, Ag, Au, Fe; 
2,256samples for Ba and 2,315 samples analysed for S using 
a Na-peroxide fusion and ICP-AES finish. The Na-peroxide 
fusion is considered to be a complete digestion. 1,145 were 
analysed for As, Bi, Hg, Sb and Se using aqua regia digest 
with ICP-MS finish. 

Au was analysed by 30 g fire assay with an AAS finish and 
Ag analysed by ICP with an AAS finish on a two gram 2-acid 
digest aliquot. Samples that returned >4% Ba were analysed 
by XRF. 

Au and Ag over-limits were triggered at Au >5 g/t and Ag 
>150 g/t respectively, resulting in re-analysis using a 30 g 
fire assay with gravimetric finish.  

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

Magnetic susceptibility measurements were recorded for all 
mineralized intervals in all holes in the 2015 drill program 
using an average of three readings per sampled interval 
from a KT-10 Magnetic Susceptibility Meter. Magnetic 
susceptibility measurements were collected from a 
selection of holes at 0.5 m intervals from top to bottom 
using a MPP Probe M Magnetic Susceptibility Meter. 

There is no record of Cominco recording magnetic 
susceptibility in the earlier drilling campaigns. 

Nature of quality control procedures adopted (eg 
standards, blanks, duplicates, external laboratory checks) 
and whether acceptable levels of accuracy (ie lack of bias) 
and precision have been established. 

No documented quality assurance procedures have been 
located for the Cominco drilling programs. 

The 2015 & 2016 field QAQC programs entailed submission 
of coarse blank material every 20th sample and Certified 
Reference Material (CRM) every 20th sample. CRM was 
selected in several grade ranges and with a matrix similar to 
the mineralogy of the ABM deposit.  

Results from the 2015 CRM analyses indicate a slight 
positive bias in the Pb and Zn data of 2% and 3% 
respectively while Cu, Ag and Au values indicate a slight 
negative bias of -1%, -2% and -2.6% respectively. The 
observed level of bias is acceptable and the overall quality 
of data is considered to be good.   

The vast majority of the CRM analyses from the 2016 
drilling lie within one standard deviation of the certified 
values and average biases are typically less than 2%. 
Relative standard deviations of the repeat analyses of the 
CRMs are well less than 5%. Overall, the accuracy of the 
data based on these results is considered to be excellent. 

Approximately 3% of samples analysed in 2015 were 
submitted to ALS Minerals for umpire analyses via Na 
peroxide fusion and ICP-OES finish. The check assays are in 
close agreement for Cu and Zn while Pb shows a slight 
positive bias relative to SGS and Ag a slight negative bias. 
Gold shows some variability between the two laboratories 
reflecting the nuggety nature of the Au distribution. 

Pulps from a total of 38 samples were submitted to ALS in 
2016 for check assay using the same analytical methods as 
those employed at SGS. There is very good agreement 
between Ag values from SGS and ALS. With the exception of 
Au, all the data examined show strong positive correlations 
between the SGS and ALS data but with a positive bias in 
the SGS data Cu and Pb data relative to ALS, and a negative 
bias for Zn. 

Overall there is very good agreement between the SGS and 
ALS results.  
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Results from the coarse blank material show little evidence 
of cross contamination.  

Additional quartz wash was inserted in the pulverizing stage 
where high grade mineralisation was suspected. Quartz 
wash residues were retained for possible later analyses. Wet 
screen analyses was completed every 50th sample to ensure 
consistent crush size. 

Verification of sampling 
and assaying 

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

Historical and 2015 drill core has been viewed by CSA 
Global and BMC’s Exploration Manager.  

Visual validation of mineralisation against assay results was 
undertaken for several holes. 

The use of twinned holes. A total of 10 Cominco holes on three sections were twinned 
by BMC in 2015. In general, the hole pairs match well in 
terms of downhole metal distribution and observable 
mineralised intersections.  

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

Cominco: Documentation of data protocols adopted by 
Cominco have not been located. BMC has validated all 
historical data against original records to produce a 
complete database for the KZK Project. 

BMC: Data are entered in the field into a Geospark 
database on a Toughbook field laptop. The data was 
validated in the field and electronically transferred to an 
Access database off site. Further validation was completed 
via routine queries.   

Discuss any adjustment to assay data. No adjustments or calibrations were made to any assay 
data. 

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

Many of the early drill holes appear to have been drilled on 
a truncated local grid. Following completion, the 1994 
Cominco drill hole collars were surveyed by qualified 
surveyors, McElhanney Consulting Services Limited of 
Vancouver, B.C. The holes were surveyed using static GPS 
vectors and adjusted by least squares to within two decimal 
places and are considered accurate. 

Details of surveying for post-1994 (but pre-2015) drilling 
have not been identified, however the majority of these 
holes were located and resurveyed during the 2015 field 
season. 

A total of 84 Cominco collars (66 from ABM) were located, 
verified and surveyed by Challenger Geomatics in 2015 using 
Leica Viva (RTK) GNSS resulting in location accuracy of 0.25 
m. 

A total of 158 holes drilled in 2015 & 2016 field seasons by 
BMC at ABM were surveyed by Challenger Geomatics using 
Leica Viva (RTK) GNSS resulting in location accuracy of 0.25 
m. The remaining 6 drill holes were located via an Azimuth 
Positioning System (APS) for x and y coordinates and RL 
from a DEM derived from a LiDAR survey. The APS unit is 
capable of accuracy down to less than 1 m and the vertical 
precision of the Lidar survey is 0.1 m.   

The majority of the Cominco holes have used ‘single-shot’ 
surveys approximately every 30 m down hole. The reliability 
of the historical downhole surveying is considered poor. 

Down hole surveying for BMC drilling was conducted using a 
Reflex EZ-Shot “single-shot” during advancement of the hole 
starting from start of bedrock and on 25 m intervals 
thereafter. Accuracy of azimuth values were judged based on 
magnetic readings from the instrument. Only values 
between 5600 nT and 6000nT were deemed to be accurate. 
In 2016, 30 holes were surveyed using a Reflex Gyro Non-
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magnetic Instrument upon completion of the holes.    

Specification of the grid system used. The grid system for the KZK Project is UTM zone 9 NAD83. 

Quality and adequacy of topographic control. Topographic control with accuracy to 0.1–0.3 m was 
provided by a LiDAR survey data flown in 2015 by 
Challenger Geomatics Ltd.  

Data spacing and 
distribution 

Data spacing for reporting of Exploration Results. ABM Zone holes are drilled at nominal 50 m spacings on 25 
m north-south oriented sections extending out to 100 m on 
the peripheries of the deposit. 

The Krakatoa Zone is drilled by southwest oriented holes 
targeting pierce points of 25 m to 60 m in the central 
portion of the deposit to 100 m on the peripheries. 

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

The mineralised domains for ABM have demonstrated 
sufficient continuity in both geological and grade continuity 
to support the definition of Mineral Resources and the 
classification applied under the JORC Code (2012). 

Whether sample compositing has been applied. Sample compositing was not applied. 

Orientation of data in 
relation to geological 
structure 

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

The ABM Zone was drilled towards grid south at angles 
ranging from -30° to vertical (-90°) to intersect the 
mineralised zones close to perpendicular for the bulk of the 
deposit.  

The Krakatoa Zone was drilled towards grid southwest at 
varying angles to obtain close to true width intersections 
and to avoid bounding faults. 

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

To date, mineralisation orientation has been favourable and 
sample widths are not considered to have added a sampling 
bias. 

Sample security The measures taken to ensure sample security. No records detailing sample security have been located for 
the historical Cominco drilling. 

For BMC drilling, sample chain of custody is managed by 
BMC. All  samples were bagged in poly sample bags labelled 
with unique sample numbers and equivalent bar-coded 
sample tags included in the bag. Samples were then 
packaged in lots of 5-10 in white poly rice sacks. The rice 
sacks were sealed using fibre tape and uniquely numbered 
non reusable security seals. Sacks were then palletised and 
shrink wrapped for shipment to the lab. Tracking numbers, 
bag inventory and security tag information is then provided 
to the lab with instructions to notify upon receipt and of 
any compromised bags.  

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

A review of the sampling techniques and data was carried 
out by CSA Global during October 2015. The sampling 
techniques and data were considered to be of sufficient 
quality to carry out resource estimation.  

 
Section 2: Reporting of Exploration Results (Criteria listed in the preceding section also apply to this section) 

Criteria JORC Code explanation Commentary 

Mineral tenement and 
land tenure status 

Type, reference name/number, location and ownership 
including agreements or material issues with third parties 
such as joint ventures, partnerships, overriding royalties, 
native title interests, historical sites, wilderness or national 
park and environmental settings. 

BMC has acquired 100% of a total of 1,301 Mineral Claims 
that make up the KZK project. No residual third party 
royalties exist on the area covering the ABM and GP4F 
Mineral Resources. 

 

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

The project lies within boundaries of Ross River Kaska 
territory, an untreatied First Nation band. BMC have a Socio 
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to operate in the area. Economic Participation Agreement (SEPA) across the ABM 
resource and surrounding claims which outlines mutual 
obligations for both parties (executed 2004 with Cominco 
and assigned to BMC when the project was purchased). 
SEPA was signed by RRFN on behalf of Kaska Nation. 

All tenure is in good standing with the Yukon Territorial 
Government  

Exploration done by other 
parties 

Acknowledgment and appraisal of exploration by other 
parties. 

The majority of previous exploration has been conducted by 
Cominco and is considered to be of a high standard. Limited 
exploration work and an updated feasibility study was also 
completed by Expatriate Resources Ltd in 2000 before the 
project was handed back to Teck Cominco in 2001. 

Geology Deposit type, geological setting and style of 
mineralisation. 

The ABM deposit is a volcanic-hosted massive sulphide 
(VHMS) style of deposit within a thick felsic tuff and sill/flow 
complex.  The ABM Zone mineralisation sub-crops under 2 
m to 20 m of glacial overburden and extends for 
approximately 800 m in an east-west direction.  It ranges in 
thickness from less than 2 m to greater than 30 m, 
averaging 18 m. It remains open along strike to the north 
west. 
 
The Krakatoa Zone occurs under ~30 m of glacial 
overburden and averages approximately 22 m true 
thickness in the main lens. This zone is approximately 240 m 
wide and extends for 630 m down plunge. It remains open 
at depth. 

Drill hole Information A summary of all information material to the 
understanding of the exploration results including a 
tabulation of the following information for all Material 
drill holes: 

· easting and northing of the drill hole collar 
· elevation or RL (Reduced Level – elevation above sea 

level in metres) of the drill hole collar 
· dip and azimuth of the hole 
· down hole length and interception depth 
· hole length. 

Not applicable. 

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

Not applicable. 

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

Drill hole intervals are calculated using a length-weighted 
average. Assay values were considered significant and 
composited if Cu>1% or Pb >2% or Zn>2% with a maximum 
internal waste of 3 m. When assay value is below detection 
limit half of the detection limit is used.  

Intervals were split based on the style of mineralisation 
(massive, stockwork, disseminated).  

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

Not applicable. 

The assumptions used for any reporting of metal 
equivalent values should be clearly stated. 

No metal equivalent values are currently being used. 

Relationship between 
mineralisation widths and 
intercept lengths 

These relationships are particularly important in the 
reporting of Exploration Results. If the geometry of the 
mineralisation with respect to the drill hole angle is 
known, its nature should be reported. If it is not known 
and only the down hole lengths are reported, there should 
be a clear statement to this effect  

Mineralisation is typically intersected with true-width 
approximately equal to down hole lengths. Where the drill 
holes intersect the mineralisation orthogonally the 
calculated true widths are provided in the drill results table.  
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(eg ‘down hole length, true width not known’).  

Diagrams Appropriate maps and sections (with scales) and 
tabulations of intercepts should be included for any 
significant discovery being reported These should include, 
but not be limited to a plan view of drill hole collar 
locations and appropriate sectional views. 

Refer to Figures in body of text.  

Balanced reporting Where comprehensive reporting of all Exploration Results 
is not practicable, representative reporting of both low 
and high grades and/or widths should be practiced to 
avoid misleading reporting of Exploration Results. 

Comprehensive results are reported. 

Other substantive 
exploration data 

Other exploration data, if meaningful and material, should 
be reported including (but not limited to): geological 
observations; geophysical survey results; geochemical 
survey results; bulk samples – size and method of 
treatment; metallurgical test results; bulk density, 
groundwater, geotechnical and rock characteristics; 
potential deleterious or contaminating substances. 

Cominco: Bulk density determinations were completed on 
the first 40 drill holes completed at ABM using the water 
immersion method. A ‘representative’ 10 cm long core 
sample was selected from each assayed interval. 

BMC: Bulk densities were measured in the field on new core 
samples over the entire length of the sample interval 
(usually 1 m) using the water immersion method. Routine 
calibrations readings were undertaken as well as a regular 
QC program involving standards, blanks and laboratory 
checks. 

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

Additional exploration drilling is also warranted to test 
possible extensions to the deposit both down dip and along 
strike. 

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

All relevant diagrams and inferences have been illustrated in 
this report. 

Section 3 Estimation and Reporting of Mineral Resources (Criteria listed in the preceding section also apply to this 
section) 

Criteria JORC Code explanation Commentary 

Database integrity Measures taken to ensure that data has not been 
corrupted by, for example, transcription or keying errors, 
between its initial collection and its use for Mineral 
Resource estimation purposes. 

 

The drill hole database was managed off site by OMI Pty Ltd 
(OMI) based on information provided by BMC, Equity 
Exploration and the laboratories.  

Original ‘hard copy’ data was located by BMC and entered 
by OMI into an Access database. Results from the 2015 & 
2016 exploration programs were managed by OMI and 
loaded directly into the master Access database. 

Data used in the Mineral Resource estimate is sourced from 
a database export provided by OMI. Relevant tables from 
the database were imported into Surpac software. 

Data validation procedures used. Throughout the 2015 & 2016 exploration programs, the 
data was extensively reviewed and validated by BMC and 
CSA Global. 

Validation of the final data import by CSA Global included 
checks for overlapping intervals, missing survey data, 
missing assay data, missing lithological data and missing 
collars. 

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

 

The Competent Person (CP), Aaron Green of CSA Global, 
visited the project from 11th to 13th October 2015. Diamond 
drilling programs were underway at KZK during the site 
visit. The CP was able to review drilling and sampling 
procedures, as well as examine the mineralisation 
occurrence and associated geological features. Site sample 
storage facilities and the analytical laboratory in Vancouver 
(SGS) were also inspected.  



BMC (UK) Limited 
 

19 | P a g e  
 

Criteria JORC Code explanation Commentary 

There were no negative outcomes from any of the above 
inspections, and all samples and geological data were 
deemed fit for use in the Mineral Resource estimate. 

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

Not applicable. 

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

 

 

 

Geological interpretation was completed by Equity 
Exploration, BMC and CSA Global geologists.  The geological 
interpretations were found to be of a high standard. 
Continuity of mineralisation is excellent and is intimately 
associated with massive sulphide horizons.  

The geological interpretation provided a sound foundation 
for interpretation of boundaries to the polymetallic Cu-Pb-
Zn-Au-Ag mineralisation. 

Nature of the data used and of any assumptions made. 

 

Detailed geological logging, including re-logging of historical 
Cominco/Teck holes to ensure data consistency, in 
conjunction with chemical assays has been used to identify 
individual lithological units during the interpretation 
process. Cu, Pb, Zn, Au, Ag and lithology were plotted on 
drill hole traces to assist the interpretation. 

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

Geological continuity is very good between drill holes and 
conforms well to anticipated geological models for VHMS 
mineralisation. This is supported by the minor changes 
required to the geological interpretation following the 2015 
& 2016 resource infill drilling programs and Cominco/Teck 
drill hole re-logging. The data does not lend itself to 
alternative interpretations. 

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

 

Geology has been the primary influence in controlling the 
Mineral Resource estimation.  Wireframes have been 
constructed for the main mineralised horizons and 
geological features as determined by the geological logging 
and chemical assays. 

The factors affecting continuity both of grade and 
geology. 

Continuity of geology and structures can be identified and 
traced between drill holes by visual and geochemical 
characteristics. The massive, semi-massive and stockwork 
sulphide zones hosing the mineralisation have been logged 
in the drill core and have been modelled. 

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

The ABM Mineral Resource, including both the ABM Zone 
and Krakatoa Zone, is contained within an area defined by a 
strike length of 900 m (414,500 m E to 415,400 m E) and 
across-strike from 6,814,865 m N to 6,814,755 m N (890 
m). The reported Mineral Resource lies within 420 m of 
surface (1,440 m RL to 1,020 m RL). 

Estimation and modelling 
techniques 

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

 

 

 

 

 

 

 

 

All modelling was undertaken using Surpac V6.2, V6.5 and 
V6.6 software. 

The deposit was divided into two distinct zones, ABM and 
Krakatoa, each estimated separately. 

For ABM, hard boundaries were used for the majority of 
the domains (both stockwork and massive sulphide), 
consistent with the geological interpretation. 5 minor 
domains, which had very low data support, had semi-soft 
boundaries applied with adjacent domains that were 
deemed appropriate based on grade, domain type and 
proximity. These soft boundaries were only applied one 
way – so that the smaller domain used data from a larger 
domain, but not vice versa. 

For Krakatoa, only hard boundaries were used, due to the 
greater separation and uniqueness of the individual 
domains. 

For both ABM and Krakatoa, high grade cuts were applied 
to the massive sulphide and stockwork domains following 
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 statistical analysis. Statistical analysis was completed using 
GeoAccess software. 

Block grades were interpolated using ordinary kriging (OK). 

An orientated ‘ellipsoid’ search was used to select data for 
interpolation.  For ABM, search ellipsoid orientations were 
based on orientations derived from the variographical 
analysis.  An ellipsoid was produced for each individual 
element, with bearings varying from 0° to 20°, and plunges 
between -30° and -35°, all with zero dip (Surpac 
convention). These orientations honour the orientation of 
the ABM deposit.  Where the mineralisation approaches a 
more horizontal habit north of 6,815,550 m N, the ellipses 
were adjusted to suit – with the plunges adjusted by -25° to 
between -5° and -10°.  

For Krakatoa, search ellipse orientations were duplicated 
from ABM, as the strike and dip trends of both deposits are 
very similar.  The Krakatoa deposit maintains a consistent 
strike and dip trend along its extent, and so no plunge 
adjustment was required. 

A three-pass estimation search was used to complete 
estimation for Cu, Pb, Zn, Au, Ag, Fe, As, Ba, Bi, Hg, S, Sb 
and Se within the domain objects, with separate 
dimensions for each element, based on the variogram 
ranges.  For ABM, first pass search radii of 55 m to 150 m, 
and second pass search radii of 80 m to 225 m along strike 
were used with the minimum number of samples set to 6 
for both passes.  The number of samples per hole was 
limited to 3.  A third expanded estimation pass with radii of 
160 m to 450 m was used to inform remaining un-
estimated blocks.  

For Krakatoa, first pass search radii ranging from 22 m to 
187 m, and second pass search radii of 34 m to 283 m along 
strike were used with the minimum number of samples set 
to 4 or 6 (varying by object) for both passes.  The number 
of samples per hole was limited to 2.  A third expanded 
estimation pass with radii of 68 m to 566 m was used to 
inform remaining un-estimated blocks. 

The search parameters were based on Kriging 
Neighbourhood Analysis (KNA), undertaken using 
Supervisor software, with some consideration towards the 
overall drilling density. 

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

 

Numerous resource estimates were completed by Cominco 
between 1994 and 1998. Subsequent resource estimates 
were also reported by Teck Cominco in 2001 and 2006, and 
Expatriate Resources (2000). After acquiring the project in 
2015, BMC undertook a resource estimate based on 
historical data to generate an Inferred resource. 

The reported ABM Zone Mineral Resource estimate is 
comparable in size and grade to previous estimates, 
although slightly increased tonnage is a result of successful 
extensional drilling down dip and to the west. Minimal 
differences can be attributed to changes in estimation 
techniques, bulk density values, minor adjustments to 
resource wireframes with increased drilling (both 
extensional and infill) and previous reporting of resources 
as ‘mineral inventory’ following mining evaluation studies 
(Cominco 1995 & 1998, Teck 2007). 

The Krakatoa Zone was discovered in October 2015 and this 
is the first update of the Mineral Resource estimate for this 
zone since the maiden resource reported on 22nd January 
2016. The reported Krakatoa Zone Mineral Resource 
estimate represents a decrease in tonnage compared to the 
previous resource, primarily as a result of drilling to the 
west (towards the East Fault) failing to intersect significant 
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mineralisation. 

No mining has yet taken place at the ABM deposit. 

The assumptions made regarding recovery of by-
products. 

Gold and silver have been estimated as it is assumed they 
will be recoverable as part of the Cu, Pb and/or Zn recovery 
process and/or potentially via gravity separation. This was 
demonstrated by Cominco metallurgical testwork and ore 
petrography undertaken in 1990s, and is supported by 
recent testwork undertaken by BMC. 

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

Potentially deleterious Se (Selenium), Hg (Mercury), Bi 
(Bismuth), Ba (Barium) and S (Sulphur), Antimony (Sb) and 
As (Arsenic) have been estimated into the block model for 
use in mining studies. 

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

 

A parent cell size of 10 m E by 10 m N by 5 m RL was 
adopted with standard sub-celling to 5 m E by 5 m N by 2.5 
m RL to maintain the resolution of the mineralised lenses 
whilst restricting the overall size of the model. The block 
size is considered to be appropriate given the dominant 
drill hole spacing, style of mineralisation and proposed 
mining methods. 

Any assumptions behind modelling of selective mining 
units. 

No assumptions were made regarding selective mining 
units. 

Any assumptions about correlation between variables. No assumptions were made about the correlation between 
variables.  

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

 

The geometry of the massive sulphide horizons, as defined 
in logging and detailed sectional/plan interpretation, 
formed the basis for mineralisation interpretations.  

At the ABM Zone, a footwall mafic intrusive (sill or dyke?) 
was modelled to control the base of the massive sulphide 
mineralisation. The main massive sulphide lens is offset 
down dip by the east-west trending Northwest Fault.  

The Krakatoa Zone massive sulphide represents a down-
thrown block? (likely in oblique dextral fashion) to the east 
of the ABM Zone by the East Fault and appears to be cut-
off further to the east by the Fault Creek Fault. It remains 
open down plunge.  

Unlike the ABM Zone, the main mineralised lens at 
Krakatoa occurs within the mafic intrusive unit with 
smaller, less continuous massive and stockwork 
mineralisation in the immediate footwall and hangingwall 
of the mafic. 

Additional geological control was provided by modelling of 
rhyolite intrusives, hangingwall carbonaceous mudstone 
units and the overlying Windlake Formation sediments. 

Hard boundaries for estimation were used between 
mineralised lithological domains.   

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

Following statistical analysis, it was determined that high 
grade cuts were required for Pb, Zn and Au in the massive 
sulphide domains for the ABM Zone, whilst high grade cuts 
for Cu and Pb were applied to the stockwork domains.  

For the Krakatoa Zone, high grade cuts were applied on an 
individual domain basis. The largest domain (object 208) 
had a high grade cut applied to Cu and Au only. Varying 
high grade cuts for Cu, Zn, Au and Ag were also applied to 
numerous smaller objects. Statistical analysis was 
completed using GeoAccess software. 

The cuts were applied after compositing. 
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The process of validation, the checking process used, the 
comparison of model data to drill hole data, and use of 
reconciliation data if available. 

Validation checks included statistical comparison between 
drill sample grades and OK block estimate results for each 
domain. Visual validation of grade trends for each element 
along the drill sections was also completed in addition to 
swath plots comparing drill sample grades and model 
grades for northings, eastings and elevation. These checks 
show good correlation between estimated block grades 
and drill sample grades.  

No reconciliation data is available as no mining has taken 
place. 

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

Tonnages have been estimated on a dry in situ basis. No 
moisture values were reviewed. 

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

The Mineral Resource has not been reported above a cut-
off grade as the mineralisation was modelled primarily by 
logged massive, semi and stockwork sulphide lithologies. 
These zones correlated to significant grades of Cu, Pb, Zn, 
Au and Ag. On this basis it was deemed that no cut-off 
grade was required. 

Mining factors or 
assumptions 

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

Previous and current mining studies have shown that the 
ABM deposit could be economically exploited by open cut 
and/or underground mining methods at the reported 
average model grades.  

A minimum mining width of 1.5 m was applied (downhole 
composite width). No other mining assumptions were 
made. 

A minimum 3 m ‘dilution skin’ was created for both the 
ABM and Krakatoa Zones to be used for mine planning 
purposes. The ‘skin’ was created as an independent 
wireframe enclosing each zone and interpolated as a ‘hard 
boundary’ using ID3 interpolation and parameters from the 
massive sulphide estimation (min & max samples, search 
ellipses etc). ID3 interpolation was used to restricted 
smoothing and reduce the influence of discontinuous, high 
grade mineralisation ‘outliers’. 

Metallurgical factors or 
assumptions 

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

Previous metallurgical testwork undertaken on the ABM 
deposit by Cominco has shown that conventional flotation 
can produce separate zinc, copper and lead concentrates 
for shipment to a smelter. 

The 2015 drilling program included 29 metallurgical holes 
(for 3,406 m) to test and collect representative samples for 
seven metallurgical geodomains interpreted from an initial 
desktop study. All holes consisted of HQ3 size core to 
ensure sufficient quantities of material for metallurgical 
testing.  

On 19th July 2016, BMC reported that: 
· “KZK can produce marketable Cu, Zn and Pb 

concentrates with precious metals credits using 
a conventional flotation process; 

· Early (near surface) ore would also produce 
marketable concentrates but with elevated 
precious metals credits for an initial 12-18 
months” 

Metallurgical testwork as part of the ongoing PFS was 
incomplete at the time of the reported Mineral Resource 
estimate. 

Environmental factors or 
assumptions 

Assumptions made regarding possible waste and process 
residue disposal options. It is always necessary as part of 
the process of determining reasonable prospects for 
eventual economic extraction to consider the potential 
environmental impacts of the mining and processing 
operation. While at this stage the determination of 
potential environmental impacts, particularly for a 

Previous mining studies have highlighted waste production 
of potentially acid generating (PAG) rock as a key 
environmental issue. It is assumed that such disposal will 
not present a significant hurdle to exploitation of the 
deposit and that any disposal and potential environmental 
impacts would be correctly managed as required under the 
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greenfields project, may not always be well advanced, the 
status of early consideration of these potential 
environmental impacts should be reported. Where these 
aspects have not been considered this should be reported 
with an explanation of the environmental assumptions 
made. 

regulatory permitting conditions. 

BMC have engaged Access Consulting to undertake 
characterisation of waste rock for acid rock drainage (ARD) 
and metal leaching (ML) sample analysis. A preliminary 
geological interpretation and wireframes for ARD 
geodomains was completed by Equity Exploration and CSA 
Global, and incorporated into the block model for analysis. 
This work is ongoing. 

Bulk density Whether assumed or determined. If assumed, the basis 
for the assumptions. If determined, the method used, 
whether wet or dry, the frequency of the measurements, 
the nature, size and representativeness of the samples. 

 

CSA Global used fixed density values assigned into the block 
model for each regolith and lithological unit, setting fresh 
felsic material to 2.76 t/m3 (based on the median of the 
normal histogram from the measured bulk density dataset), 
2.80 t/m3 for the mafic intrusive rock, 2.74 t/m3 for the 
mudstone and Wind Lake Formation, 2.68 t/m3 for the 
rhyolite intrusive (RHYi), and 2.00 t/m3 for overburden.  

For the mineralised domains, bulk density was estimated 
using OK, utilising the variogram parameters that were 
derived for Fe in order to honour the relationship between 
density and Fe content. 

In order to create a reliable bulk density dataset with which 
to estimate, a regression was derived based on sulphur 
content (where available) for samples that had no clean 
bulk density measurement. For samples that had neither a 
bulk density or a sulphur value, bulk densities were 
calculated using the  Fe-Cu-Pb-Zn formula -
(1.0*Cu%)+(1.81*Pb%)+(0.97*Zn%)+(1.20*Fe%).  

For Krakatoa data, measured bulk densities were available 
for all samples within the mineralisation wireframes.  

Based on the parameters detailed above, calculated bulk 
densities were derived for 1,027 core samples from 54 
holes at ABM for use in the bulk density interpolation.  
The average bulk densities determined for the ABM 
stockwork and massive sulphide mineralisation were 
3.44 t/m3 and 4.19 t/m3 respectively, while the average 
bulk density values for the Krakatoa Zone were 3.86 t/m3 
and 4.09 t/m3 respectively. 

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

Density measurements were calculated using the water 
immersion method from drill core across the deposit and 
from the various rock types. The entire sample sent for 
geochemical analysis (i.e. half core) was measured for bulk 
density in 2015 & 2016. 

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

Average densities were applied to overburden material as 
well as the various lithological domains based on measured 
densities. The bulk density for the mineralised zone was 
interpolated using a combination of measured and 
calculated bulk densities for samples within the mineralised 
wireframes. 

It is assumed that use of the regression formulas based on 
correlation between combined metal content and density is 
an appropriate method of representing the expected 
variability in bulk density for the grade estimated 
mineralised blocks. Analysis of the results of application of 
the regression formulas to the model by individual 
mineralised domain unit shows that the mean model 
density compares closely to the mean of the density 
measurements from within each zone. 

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

 

The Mineral Resource was classified as Indicated and 
Inferred taking into account the level of geological 
understanding of the deposit, quality of samples, density 
data, drill hole spacing, sampling and assaying processes, 
and the success of the 2015 & 2016 infill drilling programs 
in confirming the geological interpretation and continuity 
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of mineralised horizons.  

ABM Zone: Majority of resource classified as Indicated 
based on continuity of mineralisation and grade, as well as 
drill spacing. Minor stockwork zones classified as Inferred. 

Krakatoa Zone: Majority of resource classified as Indicated 
based on continuity of mineralisation and grade, as well as 
drill spacing. Minor footwall stockwork zones classified as 
Inferred. 

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

The classification reflects areas of lower and higher 
geological confidence in mineralised lithological domain 
continuity based the intersecting drill sample data 
numbers, spacing and orientation. Overall mineralisation 
trends are reasonably consistent within the various 
lithology types over numerous drill sections. 

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

The Mineral Resource estimate appropriately reflects the 
view of the Competent Person. 

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

Internal audits were completed by CSA Global which 
verified the technical inputs, methodology, parameters and 
results of the estimate.  

An external audit of the ABM MRE was undertaken in April 
2016 by Michelle Wild of Wildfire Resources Pty Ltd. No 
fatal flaws were identified during the audit. 

Discussion of relative 
accuracy/ confidence 

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

The Mineral Resource accuracy is communicated through 
the classification assigned to various parts of the deposit. 
The Mineral Resource estimate has been classified in 
accordance with the JORC Code, 2012 Edition using a 
qualitative approach. All factors that have been considered 
have been adequately communicated in Section 1 and 
Section 3 of this Table.  

 

The statement should specify whether it relates to global 
or local estimates, and, if local, state the relevant 
tonnages, which should be relevant to technical and 
economic evaluation. Documentation should include 
assumptions made and the procedures used. 

The Mineral Resource statement relates to a global 
estimate of in-situ tonnes and grade. 

 

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

The deposit has not, and is not currently being mined. 
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Appendix 2:    JORC Code – Table 1 for  GP4F Deposit  

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

Criteria JORC Code explanation Commentary 

Sampling techniques Nature and quality of sampling (eg. cut channels, random 
chips, or specific specialised industry standard 
measurement tools appropriate to the minerals under 
investigation, such as down hole gamma sondes, or 
handheld XRF instruments, etc). These examples should 
not be taken as limiting the broad meaning of sampling. 

The GP4F deposit was sampled using diamond drill holes at 
nominal 50–75 m spacing’s on 50 m north-south oriented 
sections extending out to greater than 100 m on the 
peripheries of the deposit. 

A total of 10 diamond drill holes were drilled by Cominco 
for 1,667.9 m.  9 assayed drill holes intersect the 
interpreted mineralisation zones. During the 2016 field 
season, BMC Minerals (No.1) Ltd. completed a further 17 
holes for 4,844.7 m at the GP4F deposit.  

A total of 27 diamond drill holes define the GP4F deposit for 
6,512.6 m of drilling.  20 assayed drill holes intersect the 
interpreted mineralisation zones. 1 hole (K16-407) was 
drilled for metallurgical samples and was not assayed at the 
time of the resource estimate.  

GP4F holes were generally angled (–45° to –90°) towards 
grid south with dip angles set to optimally intersect the 
mineralised horizon. Of the 27 holes drilled at GP4F, 2 have 
been drilled vertically.   

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

Diamond drilling was used to delineate the resource. 
Diamond core was used to obtain high quality samples that 
were logged for lithological, structural, density and other 
attributes.  

Cominco: Drill hole locations were originally picked up by 
survey contractors. The majority of holes have used ‘single-
shot’, acid-etch style down-hole surveys taken 
approximately every 30 m down hole.  

BMC resurveyed all Cominco collar locations at GP4F, with 
the exception of K95-167, using a RTK-GPS system the 
results of which confirmed the accuracy and location of the 
historical surveys. The single 1995 hole, K95-167, was 
surveyed at the collar and end-of-hole using a ‘single shot’ 
survey. 

BMC drilling indicates no significant major issue with 
Cominco drill hole survey data.  

Limited historical quality assurance procedures and quality 
control results have been documented in various internal 
reports.  

BMC: Proposed drill hole locations were surveyed and 
marked by survey contractors prior to drilling. After drilling 
was completed holes were surveyed by survey contractors. 
Holes were surveyed using a Reflex EZ-Shot on 
advancement of the hole. Readings were captured below 
the collar and at 25 m intervals thereafter.   

The 2015/16 BMC field QAQC programs entailed submission 
of coarse blank material every 20th sample and Certified 
Reference Material (CRM) every 20th sample. CRM was 
selected in several grade ranges and manufactured from 
sulphide ore similar to the target mineralisation. 
Approximately 3% of samples analysed were submitted to 
an alternate laboratory for umpire analyses. Additional 
quartz wash was inserted in the pulverizing stage between 
major changes in intensity of mineralisation. Quartz wash 
residues were retained for possible later analyses. Wet 
screen analyses was completed every 50th sample.  

Based on an assessment of the past reports, historical 
drilling results and review of the current procedures, CSA 
Global considers the entire dataset to be acceptable for use 
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in Mineral Resource estimation. 

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

Cominco: In 1995, all samples were split by hydraulic 
splitter, typically to 1.5 m lengths, and sent to CERL in 
Vancouver. Samples were subjected to a three stage 
crushing procedure, pulverised, and screened to –150 mesh 
prior to aqua regia digestion (and solvent extraction in the 
case of Au) and assaying. 

Details of the post-1995 sampling and preparation 
procedures have not been located but the Competent 
Person considers that it is reasonable to assume that similar 
procedures have been followed to those used previously. 

BMC: All sulphide intersections were sawn using an open-
circulation rock saw, typically into 1.0 m long samples. 
Samples were sent to SGS. Samples were weighed, dried 
and crushed to 75% passing 2 mm, with a 250 g split 
pulverized to 85% passing 75 microns. Gold was analysed by 
30 g fire assay with an AAS finish and silver analysed by ICP 
with an AAS finish on a two gram 2-acid digest aliquot. Gold 
and silver over limits were triggered at Au >5 g/t and Ag 
>150 g/t respectively, resulting in re-analysis using a 30 g 
fire assay with gravimetric finish. Assay results for copper, 
lead, zinc, barium, sulphur and iron were completed using a 
Na peroxide fusion and ICP-AES analysis. Select samples 
were analysed for trace elements using aqua regia digest 
and ICP-MS finish. 

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

Cominco: All Cominco drilling at the deposit was NQ size 
diamond core. It is not known if the core was oriented. 

BMC: BMC drilling was composed of NQ3, HQ and HQ3 size 
diamond drill core. In total, 9 holes were completed using 
HQ3, 3 completed using HQ and 5 completed using NQ3 
tools. Triple tube coring with inner split tubes were used to 
maximize recovery. All core was orientated from 20 m 
above the mineralized zone to the end of hole using the 
Reflex ACTII RD core orientation system.   

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

Diamond core was visually logged for every hole and 
recorded in the database.  

The historical drilling database only recorded sample 
recovery for core holes drilled in 1998. Significant core loss 
has been recorded over some mineralised intervals, 
although the weighted average recovery recorded was 93%. 

Drilling recovery and RQD was recorded for all BMC holes. 
Rock quality was good with recovery values averaging 
greater than 89%. 

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

CSA Global is not aware of the historical drilling practices 
employed to maximise recoveries. However, visual 
inspection of numerous historical holes displayed excellent 
core recoveries throughout the mineralised zones. 

Triple tube coring with inner split tubes were used to 
maximize core recovery for BMC drilling.  

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

The massive sulphide style of the mineralisation and the 
consistency of the mineralised intervals are considered to 
preclude any issue of sample bias due to material loss or 
gain. 

Logging Whether core and chip samples have been geologically 
and geotechnically logged to a level of detail to support 
appropriate Mineral Resource estimation, mining studies 
and metallurgical studies. 

Drill core was extensively logged in detail to support 
historical and current mining feasibility studies. 

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

Logging of diamond core recorded lithology, mineralogy, 
mineralisation, structural, weathering, colour and other 
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relevant features of the samples. Logging is both qualitative 
(eg. colour) and quantitative (eg. mineral percentages).  All 
drill core, including historical core, was photographed. 

The total length and percentage of the relevant 
intersections logged. 

All drill holes were logged in full. 

Sub-sampling techniques 
and sample preparation 

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

All BMC and the majority of historical sulphide intersections 
were sawn with an open circulation rock saw in half with 
half core submitted for chemical analysis. It is evident from 
field observation that some historical core was split with a 
manual core splitter. The remaining half core was retained 
for reference and/or further testwork. 

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

Not applicable - no non-core holes have been drilled at the 
deposit. 

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

In 1995, all samples were split by hydraulic splitter, typically 
to 1.5 m lengths, and sent to CERL in Vancouver. Samples 
were subjected to a three stage crushing procedure, 
pulverised, and screened to –150 mesh prior to aqua regia 
digestion (and solvent extraction in the case of Au) and 
assaying. 

Details of the post-1995 sampling and preparation 
procedures have not been located but it can be assumed 
that similar procedures to those used previously were 
adopted. 

These procedures were considered appropriate ‘industry 
standard’ techniques at the time. 

For BMC drilling, all sulphide intersections were sawn using 
an open-circulation rock saw, typically into 1.0 m long 
samples. Samples were sent to SGS Laboratory in Burnaby, 
BC. Samples were weighed, dried and crushed to 75% 
passing 2 mm, with a 250 g split pulverized to 85% passing 
75 microns. 

These procedures are considered to be industry standard 
techniques and appropriate for the style of mineralisation. 

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

No documented quality assurance procedures have been 
located for the Cominco drilling programs. Detailed and 
systematic quality control programs do not appear to have 
been in place during the Cominco drilling, however it may 
be that the documentation has not yet been located. 

Limited umpire assaying was conducted during the 1995 
drill program with good correlation between the results 
reported. However, this data has not been verified. 

The 2015 & 2016 field QA/QC programs entailed submission 
of coarse blank material every 20th sample and Certified 
Reference Material (CRM) every 20th sample. CRM was 
selected in several grade ranges and with a matrix similar to 
the mineralogy of the ABM deposit.  

Overall, the accuracy of the data is considered to be 
excellent. 

Results from the coarse blank material show little evidence 
of cross contamination.  

Additional quartz wash was inserted in the pulverizing stage 
where high grade mineralisation was suspected. Quartz 
wash residues were retained for possible later analyses. 
Wet screen analyses was completed every 50th sample to 
ensure consistent crush size.  

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

Although no documentation has been located detailing the 
result of field duplicates, ¼ core sampling and visual 
validation of the logging compared to the assay results 
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sampling. supports the representivity of the sampling.  

In 2015, field duplicates were not collected however 
remaining half core from 27 historical holes on three 
sections drilled by Cominco were resampled and analysed 
on the same intervals. Comparison between the Cominco 
results and the 2015 results delineate the following: 

· Cu – good agreement up to 3% 
· Pb – slight positive bias in SGS data, once 

samples with>1% Ba were re-assayed 
· Zn – positive bias in SGS data >2.6 to 15% 
· Ag – good agreement to 250 ppm 
· Au – good to fair agreement to 3 ppm 
· Fe – good agreement in the range 8-15%; 

positive bias in SGS data <8%; negative bias in 
SGS data between 15 and 20%. 

 
Overall agreement between the 2015 and historical data 
are considered to be very good.  

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

Sample sizes are considered appropriate for the rock type, 
style of mineralisation (massive sulphides), the thickness 
and consistency of the intersections, the sampling 
methodology and percent value assay ranges for the 
primary elements at GP4F. 

Quality of assay data and 
laboratory tests 

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

Following aqua regia digestion (and solvent extraction in 
the case of Au), all 1995 samples were analysed by atomic 
absorption spectrophotometry (AAS) for Cu, Pb, Zn, Ag, Au 
and Fe. Base metals were then determined using standard 
wet chemical assay procedures and precious metals were 
analysed by fire assay. All samples were also analysed by 
multi-element ICP. 

For drilling conducted in 1998, a total of 197 core samples 
were collected and analysed for Cu, Pb, Zn, Ag, As, Cd, Co, 
Ni, Fe, Mo, Cr, Bi, Sb, V, Sn, W, Sr, Y, La, Mn, Mg, Ti, Al, Ca, 
Na and K by ICP, Au by aqua regia decomposition/AAS and 
Ba by XRF at CERL.  Intervals with greater than 1% Pb, Zn or 
Cu were assayed for Cu, Pb, Zn, Fe (total), Ag (AAS), Au (fire 
assay with AA and gravimetric finish) and Se by ICP and XRF.   

From BMC drilling at GP4F, a total of 579 samples were 
collected and analysed for Cu, Pb, Zn, Ag, Au, Fe, Ba and S 
using a Na-peroxide fusion and ICP-AES finish. The Na-
peroxide fusion is considered to be a complete digestion. 
All samples were analysed for As, Bi, Hg, Sb and Se using 
aqua regia digest with ICP-MS finish. 

Au was analysed by 30 g fire assay with an AAS finish and 
Ag analysed by ICP with an AAS finish on a two gram 2-acid 
digest aliquot. Samples that returned >4% Ba were analysed 
by XRF. Au and Ag over-limits were triggered at Au >5 g/t 
and Ag >150 g/t respectively, resulting in re-analysis using a 
30 g fire assay with gravimetric finish.  

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

Magnetic susceptibility measurements were recorded for all 
mineralized intervals in all holes in the 2015 drill program 
using an average of three readings per sampled interval 
from a KT-10 Magnetic Susceptibility Meter. Magnetic 
susceptibility measurements were collected from a 
selection of holes at 0.5 m intervals from top to bottom 
using a MPP Probe M Magnetic Susceptibility Meter. 

There is no record of Cominco recording magnetic 
susceptibility in the earlier drilling campaigns. 

Nature of quality control procedures adopted (eg 
standards, blanks, duplicates, external laboratory checks) 
and whether acceptable levels of accuracy (ie lack of bias) 

No documented quality assurance procedures have been 
located for the Cominco drilling programs. 

The 2015 & 2016 field QAQC programs entailed submission 
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and precision have been established. of coarse blank material every 20th sample and Certified 
Reference Material (CRM) every 20th sample. CRM was 
selected in several grade ranges and with a matrix similar to 
the mineralogy of the ABM deposit.  

Results from the 2015 CRM analyses indicate a slight 
positive bias in the Pb and Zn data of 2% and 3% 
respectively while Cu, Ag and Au values indicate a slight 
negative bias of -1%, -2% and -2.6% respectively. The 
observed level of bias is acceptable and the overall quality 
of data is considered to be good.   

The vast majority of the CRM analyses from the 2016 
drilling lie within one standard deviation of the certified 
values and average biases are typically less than 2%. 
Relative standard deviations of the repeat analyses of the 
CRMs are well less than 5%. Overall, the accuracy of the 
data based on these results is considered to be excellent. 

Approximately 3% of samples analysed in 2015 were 
submitted to ALS Minerals for umpire analyses via Na 
peroxide fusion and ICP-OES finish. The check assays are in 
close agreement for Cu and Zn while Pb shows a slight 
positive bias relative to SGS and Ag a slight negative bias. 
Gold shows some variability between the two laboratories 
reflecting the nuggety nature of the Au distribution. 

Pulps from a total of 38 samples were submitted to ALS in 
2016 for check assay using the same analytical methods as 
those employed at SGS. There is very good agreement 
between Ag values from SGS and ALS. With the exception of 
Au, all the data examined show strong positive correlations 
between the SGS and ALS data but with a positive bias in 
the SGS data Cu and Pb data relative to ALS, and a negative 
bias for Zn. 

Overall there is very good agreement between the SGS and 
ALS results.  

Results from the coarse blank material show little evidence 
of cross contamination.  

Additional quartz wash was inserted in the pulverizing stage 
where high grade mineralisation was suspected. Quartz 
wash residues were retained for possible later analyses. Wet 
screen analyses was completed every 50th sample to ensure 
consistent crush size. 

Overall, the quality control data show good accuracy and 
precision and are considered to be more than adequate to 
support the assay and bulk density data used for the mineral 
resource update of the GP4F deposit. 

Verification of sampling 
and assaying 

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

Historical and 2015 drill core has been viewed by CSA 
Global and BMC’s Exploration Manager.  

Visual validation of mineralisation against assay results was 
undertaken for several holes. 

The use of twinned holes. K16-407 was drilled as a metallurgical ‘twin’ hole of K16-
388. Unfortunately assay results were not available for K16-
407 at the time of the resource estimate, however the 
logged geology was almost identical in both holes including 
the mineralised intervals. 

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

The data used for the GP4F MRE was prepared by BMC’s 
data consultants, OMI Pty Ltd (Jane Capp). The data was 
provided to CSA Global as an Access database compiled 
from original records. 

Cominco: Documentation of data protocols adopted by 
Cominco have not been located. BMC has validated all 
historical data against original records to produce a 
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complete database for the KZK Project. 

BMC: Data are entered in the field into a Geospark 
database on a Toughbook field laptop. The data was 
validated in the field and electronically transferred to an 
Access database off site. Further validation was completed 
via routine queries.   

Discuss any adjustment to assay data. No adjustments or calibrations were made to any assay 
data. 

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

Cominco: Drill hole locations were originally picked up by 
survey contractors. The majority of holes have used ‘single-
shot’, acid-etch style down-hole surveys taken 
approximately every 30 m down hole.  

BMC resurveyed all Cominco collar locations at GP4F, with 
the exception of K95-167, using a RTK-GPS system the results 
of which confirmed the accuracy and location of the 
historical surveys. The single 1995 hole, K95-167, was 
surveyed at the collar and end-of-hole using a ‘single shot’ 
survey. 

BMC drilling indicates no significant major issue with 
Cominco drill hole survey data.  

BMC: Proposed drill hole locations were surveyed and 
marked by survey contractors prior to drilling. After drilling 
was completed holes were surveyed by survey contractors. 
Holes were surveyed using a Reflex EZ-Shot on advancement 
of the hole. Readings were captured below the collar and at 
25 m intervals thereafter. Down hole surveying for BMC 
drilling was conducted using a Reflex EZ-Shot “single-shot” 
during advancement of the hole starting from start of 
bedrock and on 25 m intervals thereafter.  

Accuracy of azimuth values were judged based on magnetic 
readings from the instrument. Only values between 5600 nT 
and 6000 nT were deemed to be accurate. 

Specification of the grid system used. The grid system for the KZK Project is UTM zone 9 NAD83. 

Quality and adequacy of topographic control. Topographic control with accuracy to 0.3 m was provided 
by a LiDAR survey data (2 pulses/m2) flown in 2016 by Eagle 
Mapping.  

Data spacing and 
distribution 

Data spacing for reporting of Exploration Results. The GP4F deposit was sampled using diamond drill holes at 
nominal 50–75 m spacing’s on 50 m north-south oriented 
sections extending out to greater than 100 m on the 
peripheries of the deposit. 

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

The mineralised domains for GP4F have demonstrated 
sufficient continuity in both geological and grade continuity 
to support the definition of Mineral Resources and the 
classification applied under the JORC Code (2012). 

Whether sample compositing has been applied. Sample compositing was not applied. 

Orientation of data in 
relation to geological 
structure 

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

GP4F holes were generally angled (–45° to –90°) towards 
grid south with dip angles set to optimally intersect the 
mineralised horizon. Of the 27 holes drilled at GP4F, 2 have 
been drilled vertically.   

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

To date, mineralisation orientation has been favourable and 
sample widths are not considered to have added a sampling 
bias. 

Sample security The measures taken to ensure sample security. No records detailing sample security have been located for 
the historical Cominco drilling. 

For BMC drilling, sample chain of custody is managed by 
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BMC. All samples were bagged in polyweave sample bags 
labelled with unique sample numbers and equivalent bar-
coded sample tags included in the bag. Samples were then 
packaged in lots of 5-10 in white polyweave rice sacks. The 
rice sacks were sealed using fibre tape and uniquely 
numbered non reusable security seals. Sacks were then 
palletised and shrink wrapped for shipment to the lab. 
Tracking numbers, bag inventory and security tag 
information is then provided to the lab with instructions to 
notify upon receipt and of any compromised bags.  

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

A review of the sampling techniques and data was carried 
out by CSA Global during October 2015. The sampling 
techniques and data were considered to be of sufficient 
quality to carry out resource estimation.  

 
Section 2: Reporting of Exploration Results (Criteria listed in the preceding section also apply to this section) 

Criteria JORC Code explanation Commentary 

Mineral tenement and 
land tenure status 

Type, reference name/number, location and ownership 
including agreements or material issues with third parties 
such as joint ventures, partnerships, overriding royalties, 
native title interests, historical sites, wilderness or national 
park and environmental settings. 

BMC has acquired 100% of a total of 1,301 Mineral Claims 
that make up the KZK project. No residual third party 
royalties exist on the area covering the ABM and GP4F 
Mineral Resources. 

 

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

The project lies within boundaries of Ross River Kaska 
territory, an untreatied First Nation band. BMC have a 
Socio Economic Participation Agreement (SEPA) across the 
ABM resource and surrounding claims which outlines 
mutual obligations for both parties (executed 2004 with 
Cominco and assigned to BMC when the project was 
puchased). SEPA was signed by RRFN on behalf of Kaska 
Nation. 

All tenure is in good standing with the Yukon Territorial 
Government. 

Exploration done by other 
parties 

Acknowledgment and appraisal of exploration by other 
parties. 

The majority of previous exploration has been conducted 
by Cominco and is considered to be of a high standard. 
Limited exploration work and an updated feasibility study 
was also completed by Expatriate Resources Ltd in 2000 
before the project was handed back to Teck Cominco in 
2001. 

Geology Deposit type, geological setting and style of mineralisation. The GP4F deposit comprises a continuous zone of ‘Kuroko-
style’ volcanic hosted massive sulphides (VHMS) within a 
thick felsic tuff and sill/flow complex.  The entire sequence 
occurs within the upper parts of the Kudz Ze Kayah 
Formation, and interpreted to be located stratigraphically 
below the ABM deposit. 

Mineralisation at GP4F comprises thin lenses of massive 
sulphide hosted within a much larger, tabular body of 
disseminated mineralization and alteration referred to as 
the “GP4F Zone”. The GP4F Zone is typically 5–10 m thick 
and is best-developed in a “central area” (the area of most 
drilling) that measures 600 metres in a north-south 
direction and 300 metres from east to west. The 
mineralisation dips to the north at 30 to 35° to the north 
and remains open down dip and to the west. 

Drill hole Information A summary of all information material to the 
understanding of the exploration results including a 
tabulation of the following information for all Material drill 
holes: 

· easting and northing of the drill hole collar 

Not reporting exploration results. 
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· elevation or RL (Reduced Level – elevation above sea 
level in metres) of the drill hole collar 

· dip and azimuth of the hole 
· down hole length and interception depth 
· hole length. 

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

Not applicable. 

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

Drill hole intervals are calculated using a length-weighted 
average. Assay values were considered significant and 
composited if Cu>1% or Pb >2% or Zn>2% with a maximum 
internal waste of 3 m. When assay value is below detection 
limit half of the detection limit is used.  

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

Not applicable. 

The assumptions used for any reporting of metal 
equivalent values should be clearly stated. 

No metal equivalent values are currently being used. 

Relationship between 
mineralisation widths and 
intercept lengths 

These relationships are particularly important in the 
reporting of Exploration Results. If the geometry of the 
mineralisation with respect to the drill hole angle is known, 
its nature should be reported. If it is not known and only 
the down hole lengths are reported, there should be a clear 
statement to this effect  
(eg ‘down hole length, true width not known’).  

Mineralisation is typically intersected with true-width 
approximately equal to down hole lengths. Where the drill 
holes intersect the mineralisation orthogonally the 
calculated true widths are provided in the drill results table. 

Not reporting exploration results. 

 

Diagrams Appropriate maps and sections (with scales) and 
tabulations of intercepts should be included for any 
significant discovery being reported These should include, 
but not be limited to a plan view of drill hole collar 
locations and appropriate sectional views. 

Refer to Figures in body of text.  

Balanced reporting Where comprehensive reporting of all Exploration Results 
is not practicable, representative reporting of both low and 
high grades and/or widths should be practiced to avoid 
misleading reporting of Exploration Results. 

Not reporting exploration results. 

Other substantive 
exploration data 

Other exploration data, if meaningful and material, should 
be reported including (but not limited to): geological 
observations; geophysical survey results; geochemical 
survey results; bulk samples – size and method of 
treatment; metallurgical test results; bulk density, 
groundwater, geotechnical and rock characteristics; 
potential deleterious or contaminating substances. 

Cominco: No bulk density analysis was undertaken for the 
GP4F deposit by Cominco. 

BMC: Bulk densities were measured in the field on new 
core samples over the entire length of the sample interval 
(usually 1 m) using the water immersion method. Routine 
calibrations readings were undertaken as well as a regular 
QC program involving standards, blanks and laboratory 
checks. 

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

Further infill drilling is warranted to increase the 
confidence of the Inferred Mineral Resource, particularly 
up-dip towards the overburden surface. 

Additional exploration drilling is also warranted to test 
possible extensions to the deposit both down dip and along 
strike to the west. 

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

All relevant diagrams and inferences have been illustrated 
in this report. 

Section 3 Estimation and Reporting of Mineral Resources (Criteria listed in the preceding section also apply to this 
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section) 

Criteria JORC Code explanation Commentary 

Database integrity Measures taken to ensure that data has not been 
corrupted by, for example, transcription or keying errors, 
between its initial collection and its use for Mineral 
Resource estimation purposes. 

 

The drill hole database was managed off site by OMI Pty Ltd 
(OMI) based on information provided by BMC, Equity 
Exploration and the laboratories.  

Original ‘hard copy’ data was located by BMC and entered 
by OMI into an Access database. Results from the 2015 & 
2016 exploration programs were managed by OMI and 
loaded directly into the master Access database. 

Data used in the Mineral Resource estimate is sourced from 
a database export provided by OMI. Relevant tables from 
the database were imported into Surpac software. 

Data validation procedures used. Cominco: The data was provided to CSA Global as an Access 
database created from original records. 

Visual validation of the drill hole locations and mineralised 
intersections was undertaken by CSA Global against 
historical records provided by BMC. 

BMC: Throughout the 2015 & 2016 exploration programs, 
the data was extensively reviewed and validated by BMC 
and CSA Global. 

Validation of the final data import by CSA Global included 
checks for overlapping intervals, missing survey data, 
missing assay data, missing lithological data and missing 
collars. 

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

 

The Competent Person (CP), Aaron Green of CSA Global, 
visited the project from 11th to 13th October 2015. Diamond 
drilling programs were underway at KZK during the site visit 
including at the GP4F deposit. The CP was able to review 
drilling and sampling procedures, as well as examine the 
mineralisation occurrence and associated geological 
features. Site sample storage facilities and the analytical 
laboratory in Vancouver (SGS) were also inspected.  

There were no negative outcomes from any of the above 
inspections, and all samples and geological data were 
deemed fit for use in the Mineral Resource estimate. 

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

Not applicable. 

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

 

 

 

Geological interpretation was completed by Equity 
Exploration and CSA Global geologists.  The geological 
interpretations were found to be of a high standard. 
Continuity of mineralisation is excellent and is intimately 
associated with massive and stockwork sulphide horizons.  

The geological interpretation provided a sound foundation 
for interpretation of boundaries to the polymetallic Cu-Pb-
Zn-Au-Ag mineralisation. 

Nature of the data used and of any assumptions made. 

 

Detailed geological logging, including re-logging of historical 
Cominco/Teck holes to ensure data consistency, in 
conjunction with chemical assays has been used to identify 
individual lithological units during the interpretation 
process. Cu, Pb, Zn, Au, Ag and lithology were plotted on 
drill hole traces to assist the interpretation. 

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

Geological continuity is very good between drill holes and 
conforms well to anticipated geological models for VHMS 
mineralisation. This is supported by the minor changes 
required to the geological interpretation following the 2015 
& 2016 resource infill drilling programs and Cominco/Teck 
drill hole re-logging. The data does not lend itself to 
alternative interpretations. 
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The use of geology in guiding and controlling Mineral 
Resource estimation. 

 

Geology has been the primary influence in controlling the 
Mineral Resource estimation.  Wireframes have been 
constructed for the main mineralised horizons as 
determined by the geological logging and chemical assays. 

The factors affecting continuity both of grade and 
geology. 

Continuity of geology and structures can be identified and 
traced between drill holes by visual and geochemical 
characteristics. The massive, semi-massive and stockwork 
sulphide zones hosing the mineralisation have been logged 
in the drill core and have been modelled. 

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

The GP4F Mineral Resource is contained within an area 
defined by a strike length of 300 m (419,300 m E to 419,600 
m E) and down dip from 6,813,090 m N to 6,813,630 m N 
(540 m). The reported Mineral Resource lies within 340 m 
of surface (1,380 m RL to 1,040 m RL). 

Estimation and modelling 
techniques 

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

 

 

 

 

 

 

 

 

 

All modelling was undertaken using Surpac V6.2 and V6.6 
software. 

Hard boundaries were used for the 2 massive sulphide / 
stockwork domains consistent with the geological 
interpretation.  

High grade cuts were applied to the mineralisation domains 
following statistical analysis. Statistical analysis was 
completed using GeoAccess software. 

Block grades were interpolated using ordinary kriging (OK). 

An orientated ‘ellipsoid’ search was used to select data for 
interpolation.  Search ellipsoid orientations were based on 
orientations derived from the variographical analysis.  An 
ellipsoid was produced for each individual element, with 
bearings varying from 179° to 340°, plunges between 24° 
and –17°, and dip between 26° and –31°, (Surpac 
convention). These orientations honour the orientation of 
the GP4F deposit.   

A two-pass estimation search was used to complete 
estimation for Cu, Pb, Zn, Au, Ag, Fe, As, Ba, Bi, Hg, S, Sb 
and Se within the domain objects, with separate 
dimensions for each element, based on the variogram 
ranges.  The first pass search radii of 84 m to 317 m, and 
second pass search radii of 168 m to 634 m along strike 
were used with the minimum number of samples set to 4 
for both passes.  An average grade was used to inform 
remaining un-estimated blocks.  

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

 

Following the successful 1998 drilling program, Cominco 
calculated an Inferred resource for the GP4F deposit. 
Details of the resource methodology used by Cominco have 
not been located. No other previous estimates have been 
identified from the data provided.  

In 2015, following validation of the historical drilling, CSA 
Global reported a JORC-compliant MRE for the GP4F 
deposit on behalf of BMC.  

The reported GP4F Mineral Resource estimate is 
comparable in size and grade to previous estimates. 

No mining has yet taken place at the GP4F deposit. 

The assumptions made regarding recovery of by-
products. 

Gold and silver have been estimated as it is assumed they 
will be recoverable as part of the Cu, Pb and/or Zn recovery 
process and/or potentially via gravity separation. This was 
demonstrated by Cominco metallurgical testwork and ore 
petrography undertaken in 1990s, and is supported by 
recent testwork undertaken by BMC. 

Estimation of deleterious elements or other non-grade 
variables of economic significance (eg. sulphur for acid 

Potentially deleterious Se (Selenium), Hg (Mercury), Bi 
(Bismuth), Ba (Barium) and S (Sulphur), Antimony (Sb) and 
As (Arsenic) have been estimated into the block model for 
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mine drainage characterisation). use in mining studies. 

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

 

A parent cell size of 5 m E by 10 m N by 5 m RL was adopted 
with standard sub-celling to 2.5 m E by 5 m N by 2.5 m RL 
to maintain the resolution of the mineralised lenses whilst 
restricting the overall size of the model. The block size is 
considered to be appropriate given the dominant drill hole 
spacing, style of mineralisation and proposed mining 
methods. 

Any assumptions behind modelling of selective mining 
units. 

No assumptions were made regarding selective mining 
units. 

Any assumptions about correlation between variables. No assumptions were made about the correlation between 
variables.  

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

 

The geometry of the massive sulphide / stockwork 
horizons, as defined in logging and detailed sectional 
interpretation, formed the basis for mineralisation 
interpretations.  

The wireframe objects were used as hard boundaries for 
grade interpolation.   

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

Statistical analysis was completed using GeoAccess 
software. 

Following statistical analysis, it was determined that high 
grade cuts were required for Au (30 g/t), As (4,000 ppm), 
Ba (3,500 ppm), Bi (50 ppm), Hg (12 ppm), Sb (300 ppm) 
and Se (40 ppm) in the mineralised domains for the GP4F 
deposit. The cuts were applied after compositing. 

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

Validation checks included statistical comparison between 
drill sample grades and OK block estimate results for each 
domain. Visual validation of grade trends for each element 
along the drill sections was also completed in addition to 
swath plots comparing drill sample grades and model 
grades for northings, eastings and elevation. These checks 
show good correlation between estimated block grades 
and drill sample grades.  

No reconciliation data is available as no mining has taken 
place. 

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

Tonnages have been estimated on a dry in situ basis. No 
moisture values were reviewed. 

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

The Mineral Resource has not been reported above a cut-
off grade as the mineralisation was modelled primarily by 
logged massive, semi and stockwork sulphide lithologies. 
These zones correlated to significant grades of Cu, Pb, Zn, 
Au and Ag. On this basis it was deemed that no cut-off 
grade was required. 

Mining factors or 
assumptions 

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

No mining assumptions were made on the basis that the 
deposit is at the early stage exploration phase and remains 
open down dip and to the west. Additional drilling is 
required to determine key deposit characteristics before 
detailed mining evaluation can take place. 
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Metallurgical factors or 
assumptions 

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

No significant metallurgical testwork has been completed 
on the GP4F deposit. The 2016 drilling program included 1 
hole (K16-407) for metallurgical test work, however the 
results of this hole were not complete at the time of the 
resource estimate. 

Previous metallurgical testwork on the nearby ABM deposit 
has shown that conventional flotation can produce 
separate zinc, copper and lead concentrates for shipment 
to a smelter.  

On 19th July 2016, BMC reported test work from the ABM 
deposit that concluded: 

· “KZK can produce marketable Cu, Zn and Pb 
concentrates with precious metals credits using 
a conventional flotation process; 

· Early (near surface) ore would also produce 
marketable concentrates but with elevated 
precious metals credits for an initial 12-18 
months”. 

Environmental factors or 
assumptions 

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

No assumptions regarding possible waste and process 
residue disposal options have been made. 

Previous mining studies have highlighted waste production 
of potentially acid generating (PAG) rock as a key 
environmental issue. It is assumed that such disposal will 
not present a significant hurdle to exploitation of the 
deposit and that any disposal and potential environmental 
impacts would be correctly managed as required under the 
regulatory permitting conditions. 

 

Bulk density Whether assumed or determined. If assumed, the basis 
for the assumptions. If determined, the method used, 
whether wet or dry, the frequency of the measurements, 
the nature, size and representativeness of the samples. 

 

CSA Global used fixed density values assigned into the block 
model for each regolith and lithological unit, setting fresh 
felsic material to 2.76 t/m3 and 2.00 t/m3 for overburden.  

For the mineralised domains, bulk density was estimated 
using OK, utilising the variogram parameters that were 
derived for Fe in order to honour the relationship between 
density and Fe content. 

In order to create a reliable bulk density dataset with which 
to estimate, where samples that had no clean bulk density 
measurement, bulk densities were calculated using the  Fe-
Cu-Pb-Zn formula: 
(1.0*Cu%)+(1.81*Pb%)+(0.97*Zn%)+(1.20*Fe%).  

The average bulk density determined for the GP4F 
mineralisation was 3.12 t/m3. 

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

Density measurements were calculated using the water 
immersion method from drill core across the deposit and 
from the various rock types. The entire sample sent for 
geochemical analysis (i.e. half core) was measured for bulk 
density in 2015 & 2016. 

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

Average densities were applied to overburden material as 
well as the various lithological domains based on measured 
densities. The bulk density for the mineralised zone was 
interpolated using a combination of measured and 
calculated bulk densities for samples within the mineralised 
wireframes. 

It is assumed that use of the regression formulas based on 
correlation between combined metal content and density is 
an appropriate method of representing the expected 
variability in bulk density for the grade estimated 
mineralised blocks. Analysis of the results of application of 
the regression formulas to the model by individual 
mineralised domain unit shows that the mean model 
density compares closely to the mean of the density 
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measurements from within each zone. 

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

 

The Mineral Resource was classified as Indicated and 
Inferred taking into account the level of geological 
understanding of the deposit, quality of samples, density 
data, drill hole spacing, sampling and assaying processes, 
and the success of the 2015 & 2016 infill drilling programs 
in confirming the geological interpretation and continuity 
of mineralised horizons.  

The majority of resource classified as Indicated based on 
continuity of mineralisation and grade, as well as drill 
spacing. The peripheries of the deposit lenses were 
classified as Inferred. 

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

The classification reflects areas of lower and higher 
geological confidence in mineralised lithological domain 
continuity based the intersecting drill sample data 
numbers, spacing and orientation. Overall mineralisation 
trends are reasonably consistent within the various 
lithology types over numerous drill sections. 

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

The Mineral Resource estimate appropriately reflects the 
view of the Competent Person. 

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

Internal audits were completed by CSA Global which 
verified the technical inputs, methodology, parameters and 
results of the estimate.  

Discussion of relative 
accuracy/ confidence 

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

The Mineral Resource accuracy is communicated through 
the classification assigned to various parts of the deposit. 
The Mineral Resource estimate has been classified in 
accordance with the JORC Code, 2012 Edition using a 
qualitative approach. All factors that have been considered 
have been adequately communicated in Section 1 and 
Section 3 of this Table.  

 

The statement should specify whether it relates to global 
or local estimates, and, if local, state the relevant 
tonnages, which should be relevant to technical and 
economic evaluation. Documentation should include 
assumptions made and the procedures used. 

The Mineral Resource statement relates to a global 
estimate of in-situ tonnes and grade. 

 

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

The deposit has not, and is not currently being mined. 
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Appendix 3  2016 Dri l l ing Intercept Data 

 

Kudz Ze Kayah Project
November 2016

Grid: UTM NAD83-Z9

Prospect Hole ID
East 
(m)

North 
(m)

Elev. 
(m)

Dip/Az.
Total Depth 

(m)

Depth 
From
(m)

Dhole 
width 

(m)

True 
width

(m)

Cu 
(wt%)

Pb 
(wt%)

Zn
(wt%)

Ag
(g/t)

Au
(g/t)

Sulphide Style

Krakatoa K16-337 414916 6815014 1386 -75/22 220.0 130.0 21.8 15.4 0.6 3.1 6.1 172 1.8 Massive

Krakatoa K16-337 162.1 1.4 1.0 0.3 1.1 2.6 66 0.4 Stringer

Krakatoa K16-338 414914 6815008 1386 -65/30 76.4

Krakatoa K16-339 414911 6815007 1386 -65/33 240.0 98.4 13.5 7.8 0.2 1.2 4.7 120 0.7 Mixed

Krakatoa K16-339 97.8 2.2 1.3 0.5 3.0 9.4 294 1.7 Massive

Krakatoa K16-339 102.2 5.2 3.0 0.4 1.1 5.9 111 0.8 Stringer

Krakatoa K16-339 145.6 28.0 16.1 1.0 4.8 10.3 247 2.1 Massive

Krakatoa K16-340 414971 6814925 1390 -45/30 353.0 127.1 37.2 9.6 0.2 3.6 5.0 279 2.1 Massive

Krakatoa K16-340 134.2 3.3 0.9 0.1 0.5 0.9 70 0.6 Stringer

Krakatoa K16-340 232.3 23.0 6.0 0.1 1.6 4.8 196 1.6 Massive

Krakatoa K16-340 261.6 13.5 3.5 0.6 1.1 7.6 59 0.2 Massive

Krakatoa K16-341 414972 6815004 1386 -54/24.2 190.0

Krakatoa K16-342 414972 6815004 1386 -74/007 51.0

Krakatoa K16-343 414972 6815004 1386 -75/030 62.7 55.4 4.3 3.0 0.6 1.4 3.7 148 1.1 Massive

Krakatoa K16-344 414972 6815004 1386 -75/030 224.2 56.7 5.2 3.7 0.9 1.4 5.0 148 1.4 Disseminated

Krakatoa K16-344 95.6 3.1 2.2 0.2 3.0 4.4 366 3.8 Massive

Krakatoa K16-345 415028 6814950 1387 -55/010 90.5 54.4 2.6 1.2 0.1 4.4 10.6 375 1.7 Massive

Krakatoa K16-346 415028 6814950 1387 -45/064 102.2 54.9 8.0 2.3 0.7 4.3 7.7 207 1.9 Massive

Krakatoa K16-346 62.8 2.2 0.6 0.2 3.9 5.4 174 1.1 Disseminated

Krakatoa K16-347 415022 6815019 1383 -55/047 170.7 127.6 9.7 4.2 0.5 4.4 7.6 217 1.8 Massive

Krakatoa K16-348 414938 6815045 1384 -54/036 129.5

Krakatoa K16-349 415022 6815019 1383 -75/073 201.0 75.3 6.9 5.1 0.3 3.5 7.9 250 2.2 Massive

Krakatoa K16-349 104.4 12.9 9.6 0.5 4.1 7.1 182 2.2 Massive

Krakatoa K16-350 414938 6815045 1384 -72/354 247.6 105.4 7.8 5.5 0.2 1.0 3.2 118 0.9 Disseminated

Krakatoa K16-351 415130 6815045 1399 -59/214 198.0 131.8 8.4 8.4 0.4 4.1 5.7 137 2.3 Massive

Krakatoa K16-352 415130 6815045 1399 -83/224 192.0

Krakatoa K16-353 414882 6814999 1390 -77/210 159.0 8.9 4.0 3.8 0.1 1.2 3.9 148 1.0 Massive

Krakatoa K16-354 415149 6815074 1407 -80/038 39.0

Krakatoa K16-355 415149 6815074 1407 -80/036 329.7

Krakatoa K16-356 415207 6815283 1425 -72/211 18.0

Krakatoa K16-357 415207 6815283 1425 -72/211 381.0 252.2 2.4 2.3 0.6 1.8 4.9 339 4.0 Massive

Krakatoa K16-358 415101 6815171 1396 -86/073 345.0 165.8 4.6 3.9 0.8 2.9 6.9 281 2.8 Massive

Krakatoa K16-358 218.6 7.1 6.0 0.9 2.8 8.0 184 1.5 Massive

Krakatoa K16-359 415207 6815283 1425 -73/180 390.0 249.1 3.7 3.5 0.4 2.1 6.9 212 2.0 Massive

Krakatoa K16-359 258.0 11.0 10.5 0.2 1.4 3.3 98 1.1 Massive

Krakatoa K16-359 258.0 3.4 3.3 0.4 2.1 6.7 196 1.5 Massive

Krakatoa K16-359 264.3 3.6 3.5 0.1 2.1 3.8 109 1.9 Massive

Krakatoa K16-360 415101 6815171 1396 -77/020 330.0 176.6 6.0 4.4 0.3 2.0 5.6 131 1.6 Massive

Krakatoa K16-361 415047 6815308 1386 -50/360 68.9 7.6 31.9 12.3 0.8 1.4 5.6 155 1.4 Massive

Krakatoa K16-362 415019 6815365 1384 -52/332 162.0 60.3 28.8 15.0 0.6 1.6 9.6 173 1.2 Massive

Krakatoa K16-362 118.2 4.8 2.5 5.5 0.9 5.2 189 2.2 Massive

Krakatoa K16-363 415239 6815212 1440 -79/017 435.0 323.2 20.8 19.7 0.3 3.7 8.6 218 2.0 Massive
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Kudz Ze Kayah Project
November 2016

Grid: UTM NAD83-Z9

Prospect Hole ID
East 
(m)

North 
(m)

Elev. 
(m)

Dip/Az.
Total Depth 

(m)

Depth 
From
(m)

Dhole 
width 

(m)

True 
width

(m)

Cu 
(wt%)

Pb 
(wt%)

Zn
(wt%)

Ag
(g/t)

Au
(g/t)

Sulphide Style

Krakatoa K16-364 414793 6815349 1401 -59/360 105.0 5.7 14.2 7.4 1.0 2.1 8.0 148 1.6 Massive

Krakatoa K16-364 25.4 12.1 6.3 0.2 1.7 4.8 113 0.7 Massive

Krakatoa K16-365 414746 6815398 1411 -54/360 183.0 37.1 4.5 2.0 0.8 1.6 2.6 339 2.2 Disseminated

Krakatoa K16-365 53.5 5.7 2.5 0.3 3.5 7.0 253 1.3 Massive

Krakatoa K16-365 64.6 34.2 15.3 0.6 1.6 7.1 143 1.6 Massive

Krakatoa K16-365 117.6 17.6 7.9 0.5 1.7 6.9 92 1.3 Massive

Krakatoa K16-365 139.7 9.1 4.0 0.5 2.7 8.3 157 1.9 Massive

Krakatoa K16-365 155.7 5.3 2.4 0.0 0.0 2.8 2 0.0 Disseminated

Krakatoa K16-366 414675 6815343 1424 -63/360 90.0

Krakatoa K16-367 415076 6815186 1388 -65/215 279.0 172.1 5.0 5.0 0.2 2.2 3.7 97 1.7 Massive

Krakatoa K16-367 184.3 4.5 4.5 0.7 3.8 9.5 201 1.1 Massive

Sebesi K16-368 415221 6815020 1422 -65/233 145.0

Krakatoa K16-369 415239 6815212 1440 -72/32 450.0 369.2 3.6 2.4 0.2 0.4 4.2 24 0.0 Disseminated

Krakatoa K16-369 385.0 7.9 5.2 1.5 0.5 12.2 102 0.8 Massive

Krakatoa K16-370 415075 6815183 1388 -80/215 280.5 145.7 5.0 4.7 0.2 0.9 5.7 88 0.7 Massive

Sebesi K16-372 415124 6814798 1388 -60/240 597.0

Sebesi K16-374 415450 6814995 1513 -60/245 801.0

ABM K16-375 414500 6815425 1475 -60/180 171.0

Krakatoa K16-378 414916 6815015 1386 -84/276 162.0

GP4F K16-380 419400 6813386 1366 -80/180 323.7 153.3 6.4 3.1 0.1 0.8 2.6 8 0.1 Stringer

Sebesi K16-384 415661 6815386 1563 -65/225 400.0

Krakatoa K16-385 415448 6815529 1518 -65/214 645.0

GP4F K16-388 419401 6813385 1366 -55/170 236.8 159.5 7.4 3.6 0.2 3.2 5.4 107 1.2 Stringer

GP4F K16-388 220.7 5.6 2.7 0.1 1.3 3.3 27 0.0 Stringer

Sebesi K16-391 415655 6815385 1568 -65/225 101.0

GP4F K16-393 419505 6813219 1334 -45/180 156.0 77.1 3.0 1.5 0.2 6.9 11.5 200 4.4 Disseminated

Sebesi K16-394 415655 6815385 1568 -65/233 231.6 797.4 0.5 0.2 0.5 0.2 9.3 8 0.0 Massive

GP4F K16-396 419505 6813219 1334 -88/180 210.0 83.7 2.8 1.3 0.2 2.3 3.0 49 0.7 Stringer

GP4F K16-396 86.5 4.0 1.9 0.4 5.1 8.1 138 2.2 Massive

GP4F K16-396 160.6 4.2 2.0 0.1 0.2 3.1 6 0.0 Stringer

Krakatoa K16-399 415448 6815529 1518 -75/204 810.0

GP4F K16-400 419401 6813207 1349 -60/180 98.5 46.1 4.3 2.1 0.2 0.5 5.4 14 0.0 Stringer

GP4F K16-400 52.2 5.7 2.7 0.1 1.2 2.3 22 0.3 Stringer

GP4F K16-403 419513 6813450 1353 -81/169 343.7 217.8 5.0 2.4 0.1 1.7 3.0 101 1.9 Semi-massive

GP4F K16-403 233.5 4.5 2.2 0.1 1.0 2.4 203 1.0 Disseminated

ABM K16-406 414327 6815522 1524 -70/180 299.0

Sebesi K16-408 415424 6815263 1548 -67/228 491.0

ABM K16-409 414850 6815880 1394 -80/180 300.0

Sebesi K16-413 415800 6815170 1595 -65/240 147.0

Sebesi K16-414 415800 6815170 1595 -65/245 339.0

Rhy. Peak K16-415 413575 6815210 1712 -60/195 285.0 46.5 0.5 0.3 0.8 0.3 9.0 26 0.1 Massive

Sebesi K16-416 415440 6815276 1550 -68/183 854.5

Krakatoa K16-417 415209 6815286 1425 -79/223 834.0 269.9 7.3 3.5 0.6 1.1 3.7 151 1.8 Massive

Krakatoa K16-417 283.0 9.2 4.4 0.4 5.5 8.1 339 2.0 Massive

Krakatoa K16-417 295.1 1.9 0.9 1.4 1.0 2.2 648 10.9 Disseminated

Krakatoa K16-418 415360 6815332 1502 -77/214 366.0 435.0 2.5 1.2 0.3 0.3 4.2 21 0.0 Massive
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Kudz Ze Kayah Project
November 2016

Grid: UTM NAD83-Z9

Prospect Hole ID
East 
(m)

North 
(m)

Elev. 
(m)

Dip/Az.
Total Depth 

(m)

Depth 
From
(m)

Dhole 
width 

(m)

True 
width

(m)

Cu 
(wt%)

Pb 
(wt%)

Zn
(wt%)

Ag
(g/t)

Au
(g/t)

Sulphide Style

Krakatoa K16-419 415242 6815246 1440 -87/006 416.2 296.4 3.0 1.5 1.0 0.7 5.4 123 1.2 Massive

Krakatoa K16-419 333.2 13.4 6.4 0.3 2.8 8.3 215 1.9 Massive

Intercepts: length-weighted average with maximum 3m internal waste (true thickness). When assay value is below detection limit, half the detection limit is used. 
Assay values composited if Cu>1%, Pb>2%, Zn>2%. Azimuth is magnetic and rounded to nearest degree. Drillholes not designed for resource or exploration have been 
omitted.
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