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00231 ADR3D study at Brukunga

Integrated use of geological knowledge and the ADR geophysical results
to build a 3D model of the sulphide mineralisation.

© Adrok, 2020 Strictly Confidential 1



drok

Becutive Immary -

#* This report collects all the work completed during project 00231 using the dataset from Beulmr&f13 as part of project 00136). This
report is internal, and will have a strong focus on the methodology, capturing the current adgbettools, as well as all the
developments that have been accomplished for them during the project. The work was focused on three diffgisent t

1) Sulphide identification using Weights of Evidendearried out primarily by Lewis Lawrence after development by Simon Richards. |
proved to be a very successful method in identifying the presence of high grade sulphide inteBralaimga, as well as in multiple
}1SZ E S S 0} S]}veX /S[e Z]PZoC «<p vS{B}E]AZ VE S ESXZB{}LEA E}Alv A cloze-mys E 9
scans.

2) Sulphide identification using Lithmetric€arried out primarily by David Limmer. This method applied the combined fundamentals
lithmetrics and Weights of Evidence. Wile showing results that are not as precise as thehi¢aiitethod has proved capable of
approximating sulphide depths. The main difference with WofE is that this method firsts crunehgatéhthought an intense
normalisation process. It has shown good repeatability in close-by scans.

3) Structural mapping using Energy Mean Transect datas€eried out primarily by Octavio Segura Delgado with support from
Michael Robinson. This method was first carried out from the Stare Transecin@that we can produce a very similar output to the
one of project 00136. With the stare transect we can find the top of the mineralised sulphidengettdvas then carried out with
the P-Scan Transect, this one was very good at imaging the dips of the units, as well as the major a medium soalecfadimnned
area. These prognosis were done blind, and then validated using the Seismic line. The repdagabdiy the Stare and P-Scan is
high, showing repeating features between both datasets.

#* In conclusion, Adrok has developed a toolset capable of finding Sulphides based on a quantitative dineted with training sites
from all over the globe, this has been refined and can now be utilised blind as an exploration tbalvé\&so developed our expertise
at imagining the structure of the deposit, and can produce an interpretation of dips and faults from our Ecafilelata.
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1. Introduction
2. Geology and training data

3. 1D Scand The V-Bores
1. Weights of Evidence
2. Individual Parameters
3. Lithmetrics
4. Repeatability of the V-Bores

4. 2D Scand The Transects
Stare transect

Profile Scan transect
Repeatability of the transects
Transect Conclusions
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Introduction

TIn 2013, the Adrok team collected ADR data over the well-known, Australiag
sulfide test locality Brukunga (311876mE, 6124664mS, Zone 54H). The site
located over an old disused Pyrite mine and reporting suggests that the ore
zone runs approximately N-S with a moderate E-dip. The Deep Exploration
Technology Crustal Research Center (DET-CRC) runs the site as a test [oC RS
different technologies, primarily drilling. One of the attractive aspects of the S
areas is the ability to access open data relating to drill holes (collected and s ey
reported in 2014-2015*) from the central part of the test siiri{l Hole t
"DETBrukungaZ2"; Hillis et al., 2014 SEG special publication no.15 pp243-2

tThe site is ideal as it presents a well-known area where new sulfide detecti
techniques can be trialed.

tSelected scans can be processed in order to gain an overview of the proje
well as testing repeatability using different techniques and finally, to determ
whether the new techniques can help better distinguish the sulfide zone.

TAdrok can derive a clear case study and re-presentation of results to the ge
public with the confidence that the results are correct, repeatable and with

added possibility of helping prove up the sulfide detection criteria. e: 12/14/2015 54 H455656.16 m E 6171003.70 m S eley. 55
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Adrok

Hom Project 00136 to Project 00231

¥ The original Adrok project number was 00136, was funded 100% by Adrok and performed 2012/2013.

¥+ Data was collected during October/November 2012 and the final report produced by Adrok can be found
GA00136DetCRC 2020SR\Reports (external) (00136)\201t20 final Brukunga DET-CRC Presentd&0n

An external presentation was presented, on( } Idehalf, by Barrett Cameron to DET-CRC audience in Adelaide July
2013 can be found:

GA00136DetCRC 2020SR\Reports (external) (00136)\From RapidGeo 20131120

# This current project has been allocated Adrok project nunfii31and is another 100% Adrok funded R&D project.
¥ Timesheet } ™ Zand constitutes training for UK based furloughed Adrokers.

* This is a training project that will be a great internal opportunity for:

£ Train Adrokers by providing practice of (E } IJata processing, interpretation and project management tools
and workflows.

* Showcase (&} Idtate-of-the-art technology capabilities.
* Test efficacy of ADR for finding subsurface sulphides.

© Adrok, 2020 Strictly Confidential OSD (23/07/2020) 5
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file://aglserver0/GandG/00136 DetCRC 2020SR/Reports (external) (00136)/2013-11-20 final Brukunga_DET-CRC_Presentation BC
file://aglserver0/GandG/00136 DetCRC 2020SR/Reports (external) (00136)/From_RapidGeo_20131120

Purpose and Goals

To Improve our Sulphide identification capabilities on legacy data by using
newest released tools and workflows.

Adrok will process 6 V-Bores (DP01, 01-60, 02, 06, 07 & 08) and the Transect Dataset.

N To provide a sandbox scenario Ogtg tg Str:rl]r:le; o?:neg:e): Sb 3?'0
L|>J To produce public Case Studies for SR to market in Australia and try new processing and Pr?n ceo asF':h e project
|: mterpretatlon tools. advances.
O
','%J Did we refine existing methods?  Have the Prince2 stages been clear?
m Did we create new techniques? Has the project team been coordinated
O To ground-truth the results with publicly To prove that Adrok can locate sulphides and Was all of it documented?
available data. trace them across V-Bores
How are we measuring Do the drill depths of sulphide  Did we improve Accuracy and Certainty?

success? correspond to the interpreted  Did we reduce the amount of False Positives?

sulphide? Did we increase the amount of True Positives?

_ : . : 6
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Tactical ams

1) Repeatability of selected scans using new processing methods.
2) Check the repeatability of DC measurements in all scans.
3) Process the results to obtain a full suite of results to compare with other sulfide projects.

4) Process the P-Scan & Stare transect images (either as whole PScan or broken into mini-Stares, or both if time
permits) to show subsurface changes laterally along the main sulphide body zone.

5) Test sulfide discrimination and lithometrics criteria on defining the location of known sulfides.
6) Check for the depth offset observed on the old data.
7) Correlate new processed data with the original transect (Pscan) results showing positive sulfide detection.

8) Repeat processed filtered energy results presented in the cross section and find the processfluywtork
achieve these results.

9) Input Seismic data to ( } Imedel.

© Adrok, 2020 Strictly Confidential OSD (23/07/2020)
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Datato be processed

54 . B0 e ALY M
_ _ g * . 81m =~ DPOG6 (TO) f
1) DPO1 (Vertical & 60 degree to East and WesDPOL1 is 3 ' ?’“ N1 - & 5 b Py’ e v B L5 A i A L,,\'
aligned parallel to drill hole DETBrukunga2 from whichwe £ & : E PP 5D o e "‘:'{
have the sulfide content as per publication on previous page. ? 7 . - Yb/ %
This will provide the mot detailed correlation with known Ral?s : y X
sulfides so most emphasis should be placed on processing ~,-7,1.‘. : i e ‘: ’,
this scan. 1= b .

2) DPO02 Verticalt This scan is located parallel to DP0O1 and can

be used for repeatability purposes. T 60 AE275

Drill data

3) DPO06 Verticalt corresponds with the north eastern tip of
the transect and lies at point TO (i.e. the beginning of the
transect).

4) DPO7 Verticalt lies at the southwestern end of the transect
at T500m and is the final scan of the transect.

5) DPO8 Verticalt lies in the center of the transect and
equivalent to point T250m which is mid-way along the
transect.

6) dZz ~d_ e« E] - tAlohg tiE 500m transect line,
stares were taken at every 25 metresd iU diAU dAai Y ¢
T475, T500), for a total of 20 stares.

7) dz ~dWi_ o E] ¢ }( WABH] {he 500mumarnsect
line, 5 P-Scans of 100m length each were collected.

GO
(L:& ’

_ : . : 8
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Data Source

ADR data

© Adrok, 2020 '
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Data produced i

Scanned Processed Analysed nterpreted - The diagram in this slide shows a
summary view of the work completed,
Energy% log and WMF showing in bold letters the most
a ﬂ successul items.
DP Stares Harmonic E&F <
Correlation # A total of seven DP stares were used, as
well as twenty Transect Stares and five

©) 100m P-Scans.
Transect Stares —— Energy Mean Transeet—  Coloured Plots
® Wiggle Plots # The combined efforts of the team and
Energy Mean Transe . .
© the datasets yielded very good prognosis

P-Scan Coloured Pots

® of both Sulphide Mineralisation and

. Structural Features.
Energy % Log Tr — Wiggle Plots

Time to depth @

Dielectric conversions
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file://aglserver0/GandG/00231 DetCRC 2020SR/Data Collected (00136)
file://aglserver0/GandG/00231 DetCRC 2020SR/Data Collected (00136)
file://aglserver0/GandG/00231 DetCRC 2020SR/Data Collected (00136)
file://aglserver0/GandG/00231 DetCRC 2020SR/Data Collected (00136)
file://aglserver0/GandG/00231 DetCRC 2020SR/Internal Deliverables (00231)/00231 WF4 DP Stares Outputs
file://aglserver0/GandG/00231 DetCRC 2020SR/Internal Deliverables (00231)/00231 WF4 DP Stares Outputs
file://aglserver0/GandG/00231 DetCRC 2020SR/Internal Deliverables (00231)/00231 WF4 DP Stares Outputs
file://aglserver0/GandG/00231 DetCRC 2020SR/Data Collected (00136)
file://aglserver0/GandG/00231 DetCRC 2020SR/Internal Deliverables (00231)/00231 Transect Deliverables
file://aglserver0/GandG/00231 DetCRC 2020SR/Internal Deliverables (00231)/00231 Transect Deliverables
file://aglserver0/GandG/00231 DetCRC 2020SR/Internal Deliverables (00231)/00231 Transect Deliverables
file://aglserver0/GandG/00231 DetCRC 2020SR/Data Collected (00136)
file://aglserver0/GandG/00231 DetCRC 2020SR/Internal Deliverables (00231)/WofE
file://aglserver0/GandG/00231 DetCRC 2020SR/Internal Deliverables (00231)/WofE
file://aglserver0/GandG/00231 DetCRC 2020SR/Internal Deliverables (00231)/WofE
file://aglserver0/GandG/00231 DetCRC 2020SR/Data Collected (00136)
file://aglserver0/GandG/00231 DetCRC 2020SR/Internal Deliverables (00231)/00231 Lithmetrics
file://aglserver0/GandG/00231 DetCRC 2020SR/Internal Deliverables (00231)/00231 Lithmetrics
file://aglserver0/GandG/00231 DetCRC 2020SR/Internal Deliverables (00231)/00231 Lithmetrics
file://aglserver0/GandG/00231 DetCRC 2020SR/Data Collected (00136)
file://aglserver0/GandG/00231 DetCRC 2020SR/Internal Deliverables (00231)/00231 WF5 Transect
file://aglserver0/GandG/00231 DetCRC 2020SR/Internal Deliverables (00231)/00231 WF5 Transect
file://aglserver0/GandG/00231 DetCRC 2020SR/Internal Deliverables (00231)/00231 WF5 Transect
file://aglserver0/GandG/00231 DetCRC 2020SR/Data Collected (00136)
file://aglserver0/GandG/00231 DetCRC 2020SR/Internal Deliverables (00231)/00231 00136 BRUKUNGA GEOSCIENCE ANALYST DRAFT 5 03072020
file://aglserver0/GandG/00231 DetCRC 2020SR/Internal Deliverables (00231)/00231 00136 BRUKUNGA GEOSCIENCE ANALYST DRAFT 5 03072020
file://aglserver0/GandG/00231 DetCRC 2020SR/Internal Deliverables (00231)/00231 00136 BRUKUNGA GEOSCIENCE ANALYST DRAFT 5 03072020
file://aglserver0/GandG/00231 DetCRC 2020SR/Internal Deliverables (00231)/00231 00136 BRUKUNGA GEOSCIENCE ANALYST DRAFT 5 03072020

DET CRCBRUKUNGAMINESTE Adrok
GEOLOGY AND GEOLOGICAL MODH. INFORMATION

2* Features and factors relating to the geology of the
DET CRC Brukunga test facility considered in this /
project include

/ ¢ 4
1) Background mining history and geology of the site Vs
2) Topography of the site
3) Historical drilling

4) Recent drilling by the DET CRC coiled tubing
facility

5) SEISMIC reflection results

DET-CRC websitétips://detcrc.com.au/programs/program-1/project-4/ g
SARIG websitehtps://map.sarig.sa.gov.a

© Adrok, 2020 Geoloayv Bac Strictly Confidential SR (23/07/2020) 10
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https://detcrc.com.au/programs/program-1/project-1-4/
https://map.sarig.sa.gov.au/

DET CRCBRUKUNGAMINESTE Adrok
GEOLOGY AND GEOLOGICAL MODH. INFORMATION

#* lron sulfide (pyrite minerals) was extracted from Brukunga from 19t
to 1972. The sulfur was the key ingredient for the production of
sulfuric acid needed for the manufacture of superphosphate fertilis¢ i
The superphosphate fertiliser was used to sustain the rapid expans |
in agriculture that occurred in South Australia following World War |

#* The site is located within multiply deformed (folding and foliation B b W ,
development) metasediments of the Kanmantoo group to the east ¢ ot NN B S e g Narth -l
Adelaide. e A R ARy i Tudas i

#* In 2013, the site was used for testing of a new form of drilling referr g
to as coiled tube drilling. The DET CRC drill hole DETBrukunga2 e |
referred throughout this project was the principal drill hole complete 7 ,,j«,-;‘;';,‘l’i";“‘_jﬂd -y
and contains the only deep geochemical/sulfide information in the R | A
area.

#* The upper tens of meters is likely to be weathered, however, there L 48R : SOUTH AUSTRALIA
was no specific reference to oxidation in the Nairne Pyrites historici B SRR S T ¥
drill holes, therefore, weathering may be less significant than first )‘ W b ‘
thought. - o)) /k.,.u. TRicourst, ik TR j;";‘"‘"

‘_ of Daur:"lr:; url:M-

. . 2007, #4004 GO0 TRRLS00 00 1000.4 '\ o Port Adelaid
https://www.researchgate.net/figure/L ocatiomwf-the- e ™ — N )’ _ _' | OEERGt

Brukunga-PyritéMine-and-key-site-features fig8 23744017 % r METRES ¢

: : : 11
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https://www.researchgate.net/figure/Location-of-the-Brukunga-Pyrite-Mine-and-key-site-features_fig8_237440173

DET CRCBRUKUNGAMINESTE Adrak
GEOLOGY AND GEOLOGICAL MODH. INFORMATION

¥* The mine sits on the boundary between Early and middle Cambrian

metasediments but little information exists on the group/formation Ek2

descriptions at Brukung&ocktype descriptions are found mainly in

drill core descriptions. Ek2
2= According to multiple sources of information, including drill log S dips east @30-80 degrees

structural intercepts, historical mining and cross sections in DET CRC

reports, bedding dips to the east at an average of 60 degrees,

however, as discussed below, the relative angle of bedding to drill El
hole axis indicated bedding dips as shallow as 40 degrees and up to

90 degrees which is reasonable given the complexity of folding of

the Kanmantoo trough metasediments throughout South Australia. Ek2
Ek2
Main unit Stratigraphic name GIS code Parent nar Parent symbol  Province Age Minage
Ek2 Unnamed GIS Unit - see description E-ok----02 Kanmanto Ek KANMANTOO TROUGH (ADEL CAMBRIAN Cambrian, Middle
El Bollaparudda Subgroup E-okl Kanmanto Ek KANMANTOO TROUGH (ADEL CAMEBRIAN Cambrian, Early
© Adrok, 2020 m Strictly Confidential SR (23/07/2020) 12
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DET CRCBRUKUNGAMINESTE Adrok
GEOLOGY AND GEOLOGICAL MODH. INFORMATION

& Topography was modeled using 30m SRTM data extracted from google Earth using the pointogetoaizavailable at
http://www.zonums.com/gmaps/terrain.php?action=sample

' Different densities of point were trialed in order to get a more "data rich" and smootheatbevmodel, however, the elevation pointset extracted
from google is set on a regular 30x30m grid, therefore when loaded into geoscience analgstafate generated, the "blocky" appearance is
retained. In order to maintain topographic correctness, the area used was populate@@@¢helevation point measurements which achieved a
suitable outcome. The online topo point extraction tool allows the user to set thayeu of points. A smaller area requires fewer points whereas a
larger area requires more points. The dataset has not been smoothed but work is in progresstarmethe best method to do this prior to
importing into Geoscience Analyst.

“ Aview of the 3D topographic model: DETBrukunga? drill site (DP01-90 and

DPO02 vertical scans)
Elevation = 386m asl

West Mine site Wasterock dump

© Adrok, 2020 / stricuy connaenual SR (23/07/2020) 13
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http://www.zonums.com/gmaps/terrain.php?action=sample

DET CRCBRUKUNGAMINESTE

GEOLOGY AND GEOLOGICAL MODELINFORVIA'I'ICSI.\I

v ASCll imports
O 00231 13x14 ELEVATION DATA
y [ 00231 13x14 ELEVATION DATA triangulated
y [ 00231 ELEVATION DATA 400Cpt

[ % 00231 ELEVATION DATA 4000gt i
y [ 00231 ELEVATION DATA 4000pt trianguiated

[Z] A 00231 ELEVATION DATA 4000pt triangulated

™ Geoscience Analyst Model

Pointset, triangulation sfc which hosts the
draped image are shown below

Other elevation test files are loaded into the
model but the two highlighted are the ones
used in this project.

© Adrok, 2020 Geoloav Bac

Transect elevation profile (SRTM 1sec ~30m p
resolution)
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DET CRCBRUKUNGAMINESTE Adrok

GEOLOGY AND GEOLOGICAL MODH. INFORMATION

#* NOTE: IN ORDER TO CHANGE Om TO THE CORRECT ELEVATION, RESULTS SHOULD BE MOVED IN THE Z- DIRECTIOT!

1. TodothisinG-v oCeSU E]JPZS u}lpue o]l }v sSZ } i S S} u}A pdp up mend. Br&Ewindows Y (E }
shown below will appear with the object name in the top row. Type 384.4m in the Z: field as mditk6sPPLY" (2) and then
the "X" (3) in the top right corner to close the window. DO NOT HIT OK.

2.  The object will shift up to match the project elevation. If the elevation is provided, the exact vadndrgihe associated
dataset can be used. 383.4 is the average elevation of the project if no other elevation datadggro

g £ 0 ® ! - 'r"-ﬂ' G A % N s, A1 4
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DET CRCBRUKUNGAMINESTE Adrok
GEOLOGY AND GEOLOGICAL MODH. INFORMATION

¥ The Brukunga Pyrite mine was mined around 1955 but drilling was being carried out in 195dc6@&lingly the topography at the
time of drilling differed. As such, the drill collars located on SARIG (with associated elevatioms)raeet. Re-construction of the
pre-mining terrain was carried out before final historical drill hole collar elematwere imported into Geoscience Analyst.

© Adrok, 2020 Geoloagv Bac Strlc”tly Confidential SR (23/07/2020) 16



DET CRCBRUKUNGAMINESTE Adrok
GEOLOGY AND GEOLOGICAL MODH. INFORMATION

# PDF or TIFF scans of drill log reports for drill holes in the vicinity of the ADR survey were downtmad&RIG and savedo the
folders relating to each hole. The data/results associated with each drill hole differed and the drill hatg lwggicompleted by
different geologists so many of the descriptions are different between different holes.

#* Read with caution and be aware of the methods/mindset of geologists when they are logging.

#* Bedding was noted in many of the drill logs and appears to be the principal (but not sole) factor concentratndrpyarticular
the "greywacke" unit seems to be the pyrite bearing unit. More quartz-rich layers tend to not cqytaie.

#* Total sulfides (%) were recorded and extracted into various csv files for loading into Geogaiahgt. Lithology was only logged
for two drill holes (Nairn Pyrites 10 and 14).

O Al rreneral_dnllholescw
MAIRNE PYRITES 3 B i i An example of a PDF scan of historical drill log (Nairne Pyrites £9m (ft)To (ft)  Comments
MAlAKE PYRITES 4 B Ak DRILL LOGS wha - 3 L RS T T
= I n 135 GfeyEpdin, heavy sulphlds 200 sl odg
MAIRNE FYRITES 5 O WARNE DRILLHCLES LIPOATED cou wﬁﬂ?ﬂnmmlmm' ' e . : : .- bedding ;{:& digpsminatod throoghout.
S e et : A To% o core oxie.
NAIRNE FYRITES 7 R Peiene Fyritea Depesit. = 135 160  Greywacke Fine greined sulghides diooam-
NAIRNE FYRITES 10 and 14 g i ereeres damd Thew j Je- - inatod theenghoot, oecenaiensl oulphide
el B HARNE PYRITES 1 OREL LOG oo Fops To. il.h. B Hs Fa 207 ‘Dip f horizental : s ! along baddlng plage and in jolnko.
NAIRNE PYRITES 16 O NARNE PYRSIES § DRILL LOG s g . . TrOm TITRSNIA o Sulphidas 5-10F.
E 5 3 DRALL LG sy Iocatlion Emction 5280 . 160 180 Droyueecko, csufog pnd fine eulphide
MAIBNE PYRITES 17 B MARNE PYRITES 4 colarcey e Most drill holes were o throughont ool slong ng 155 pal=
MNAIENE PYRITES 21 B AR PYRITES 4 DL L LENE oxe i mr. dlrected to 275 and FM"'E* hﬂﬂlnﬂ & tn to ore oxlo.
o B WAIRNE PYRITES 4 DRILL LG i v : documented with drill - . .
NAIRNE PYRITES 22 G T A i Beilling soasenced 13<7-51 o ek : Drilling carried out in ca.1950953
MAIRNE PYRITES 21 B e e = - 9 Minina ca. 1955
: AlRME LT L comploted  O=Ba5) g .
SALCDT Wi B Turgoss = gite chosen by L H. P. Co. Lid, to prove ore roservon.
& DEPT MIMES 2 B MAIRKNE PYRITES 14 suraey duy J
B WARNE FYRITES 16050 Locesd By ok B Ridgey.

© Adrok, 2020 Strictly Confidential SR (23/07/2020) 17
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DET CRCBRUKUNGAMINESTE Adrok
GEOLOGY AND GEOLOGICAL MODH. INFORMATION

= Structural intercepts (principally bedding and drill core axis) were noted for most of thbalei and it was determined tha
bedding is shallower in the north than the south. Bedding dips approximately 55-60 degreesthastaouth and as shallow as 30-
40 degrees to the east in the north of the area. Bedding is interpreted to flatten slightly with ddpth is consistent with
previous cross-sections. A best estimate reconstructed bedding surface has been generated in the geosciestecrodiahly

Sfc (collar)  ADR scan

30 degredip

S =70 degree
intersection angle

S = True dip = 40 degrees

Bedding (pyrite-bearing unit) prOJected down- b -
dip at angles between 45-60 degrees on average

Anticipated intersection be een
ADR and pyrite-bearing unit

© Adrok, 2020 Strictly Confidential SR (23/07/2020)
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An example of a PDF scan of historical drill log (Nairne Pyrites 14)

" in ]
DNPNRTHEDT OF BEEDS, R @
SOUTH  ADSTRALLA.

p Padine Freites Depoadt.
Fars To. p PR R R

v % ‘Dip from horizontal
Location Eoction 5280 :
. Most drill holes were
o ; . directed to 275 and
i " : documented with drill
Drilling eommencod 1 3-T=51 log cover sheet
. corploted  G=0-51

Irarpoan = fits chooen by L B P Co. t.-t'llf; to provo oFe PODCTVoD.
Logp=a b ) s B Ridgmay.
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GEOLOGY AND GEOLOGICAL MODH. INFORMATION

2« BEDDINGPrevious interpretations of curved/flattening bedding with increased depth

"M’xxunmnnnu»

WA

DET Brukunga 1
Annua Repart

Previous
Drill

1 July 2092 — 30 June 2013

Sulphur from pXRF of
rock powders delineates
mineralised zone

Cross-section showing the DET Brukuaga 1 and 2 drill holes with pXRF analytical reswlts on drill cuttings returmed to surface with driffing med,

Showing progressively shallower dip in bedding to the right (East). View looking north

© Adrok, 2020 m'
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From previous ADR report

DET CRCBRUKUNGAMINESTE Adrak
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DET CRCBRUKUNGA MINESTE Bdrak
GEOLOGY AND GEOLOGICAL MODH. INFORMATION

#* View looking North

'l’ild" PYRIVES 14

Bedding dipping to the east

W BEDDIMG TRAICCTORICS

¥ /' 00D BEDDIMNG CURVED triangulated

> | CURVE D05

» CURVE 006 7

¥ CURNE 008 /

¥ CURVE 009 \ o X
Strictly Confidential SR (23/07/2020) (Y is North)




DET CRCBRUKUNGAMINESTE Adrok
GEOLOGY AND GEOLOGICAL MODH. INFORMATION

#* View looking South Upper section (pyrite-rich) has been mined opt

Rocktype
B0 Gur e schise [l Mo schat
Guartze= [l Greywacke

(X is east) (X is east)

:__1.'
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DET CRCBRUKUNGAMINESTE Adrok
GEOLOGY AND GEOLOGICAL MODH. INFORMATION

#* View looking South

RREGE PYIRTE 4
S AR T Y
A% "'.' TR~

Sulfide content measured
in DET Brukunga 2 call

tube drill hole (60275) Dips of bedding found within historical drilling are

consistent with the top of the greywacke unit, also host
to the pyrite, dipping east at slightly shallowing angles
with depth. The blue surface in Geoscience Analyst
represents the upper contact of the main Greywacke
unit.

Rockivps i
oz mikza schist [ #ica sdust T

Juartte [l Grevwacke &m;.-' (X IS eaSt)
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DET CRCBRUKUNGAMINESTE e
GE:]_OGY AND GEOLOGICAL MODH. INFORMATION
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= P.252 Total sulfide content (%) were i s

DETBrukunga 2 coiled tubing drill hole
Drill hole collar info60 degrees/275

K Hmw
vy Wl

obtained from the visual log shown here. No i
digital information could be found on SARIG |

lul Tubing Dl :
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S s 1 N Lok M ans
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Drill Powder Chemastry - pXRFT

or from the DET CRC, therefore the values £ miee it om o e e T
were tabulated into excel by directly reading = I iy izt tiely R3S
the content (%) at depth intervals. 4 -
' = = =
¥ Additional information can be seen on page - : '
253. Different sulfide components together e
with other criteria r4ecorded for the drill .
core. o
= | - |
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DET CRCBRUKUNGAMINESTE Adrok
GEOLOGY AND GEOLOGICAL MODH. INFORMATION

¥ Progressively deeper intersection between bedding and ADR scans.

2= Further north = deeper intersection with the host greywacke unit

\ Transect scans
Stare scans ' ‘ _—

View looking North View looking South

© Adrok, 2020 Strictly Confidential SR (23/07/2020) 24
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DET CRCBRUKUNGAMINESTE

GEOLOGY AND GEOLOGICAL MODH. INFORMATION

BrukungaSeismic_20131118

'- > )
£ o
L
. €

~,
e
[

0-600m section seismic showing structurally
interpreted bedding intersecting the seismic line
progressively deeper to the north.

© Adrok, 2020 Geoloav Backe
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DET CRCBRUKUNGAMINESTE il
GEOLOGY AND GEOLOGICAL MODH. INFORMATION

#* The seismic line was geo-referenced using: ® L

1. The georeferenced seismic station map on the s
surface ‘ ».

Lining up the distance measurements =

Adding start and finishing point -
Ensuring distance = depth \ ‘
Loading into geoscience analyst

#* The line is not precisely along the curved path but
it is sufficiently close to be accurate.

a & 0N

- g .
311692,6124298,8 Seismic georeferenced coordinates o — ,:
312889,6124942,08 for the trimmed area shown in green. T —— o — B~
311692,6124298,-680 | * csy file lies in "SEISMIC" folder with associat@ag. — -
I - P ~ -~

EI 00247 Q0726 SEISMIC LIME C-600m LONG.csw pR—
|i 0231 00136 SEISMIC LIME B-800m LONG PMG

CLUCSEVEY  Geoloay Backarounc
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DET CRCBRUKUNGAMINESTE Adrok
GEOLOGY AND GEOLOGICAL MODH. INFORMATION

DP
%’2%&23?025?27?02”3!0033?033@37@39{”4160‘?0

Phase-Shift Migration

2+ Potentially sulfide-bearing high Acoustic
Impedance (Al) zone. Publications looking at Al in
pyrite rich shales in the oil and gas industry show
that added pyrite increases the Al. The section
shown in the seismic results to the right are a
potential indication for sulfides in the 200m-600m
zone.

g

g

g

g

#* A down-thrown block may represent a fault bound
section of the Brukunga mine that had not been
identified in drilling or mining.

g

g

#* The area circled in yellow represents the down-dif
projection of the mined sulfides (identified in
historical drilling), the DETBrukunga?2 sulfide zone

8

Depth {m)

g
Depth {m)

N, Ay P ) > -
V. s oM “ | N
" L ,. f. .~ ".‘ - ‘ «. -~

IIlllllllIlllllllIllllllllNIlllllllllllllllIlllll'lllllllllllllllllll'llglIlllll'lllll”llllllllllll

:
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DET CRCBRUKUNGAMINESTE Adrok
GEOLOGY AND GEOLOGICAL MODH. INFORMATION

West AEEast

f e 2 Further information can be found in this
g : ' pptin the project folder under "From
SashaZiramov". Attempts to contact Sasha
at Curtin University in order to find any
published interpretations have been
unsuccessful.

T High Al response in area where
DETBrukunga 2 shows sulfides.

R ¢
F N } "}"f*,.x:f.
TS ‘r;s..g

VA @ﬁ )
i

Short E-W seismic line >,.- _L\ T r&
. ! " . F ; 9 h!

T East-dipping reflectors.

' Deep Exploration Technologies 1
Cooperative Research Centre

\

‘\,ll

'¢

.(

v
A
M i = Bom Sashadisarios
Bmkunga PfoceSS|ng W 00738 SE1ShAC LE D600 PR

Sasha Ziramov @ DET CRC Erukungz Frocessng.ppta

| L1_MiKG_Dmpth.sgy
& Ll_KE_ Timebmp

. LT_KUE Timesgy
' UM’ 12 MG Depth. sy

® LIS imebip

- —

L2 MIE Timesgy

1 8E Brukurge 5GY.msg

<1 Re Fw Brukurge 30Y.m=g
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DET CRCBRUKUNGA MINESTE drok
GEOLOGY AND GEOLOGICAL MODH. INFORMATION

Profile LA Acuestic impedance s ioe

Prodle 07E5T10 ° Acouste impodance in time

¥ An example of high Acoustic Impedance (Al) in seism
cross sections. The domain between 200 and 600m
from Brukunga Seismic show evidence of high Al.

FERC PHASE AW INYVERSION
MIGRATED STACK INTERUEFT * GRATIENT ACTHIETIC IMPERANCE

tﬂ: ..Iur'rl? ! lﬁ-"'ﬁ.l

j'-‘a;az;;mr“v

Two=woy time in ms

Mari, J. & Yven, Béatrice. (2013). The application of high-resolutions3Biseifcoustic impedance sections in time, Left: 07EST10 seismic line, Right: IL 405 seismic line, For each saction,
data to model the distribution of mechanical and hydrogedalgproperties of the vertical axis is the time axis, the horizontal axis the CMP number axis. The acoustic impedance values are
a potential host rock for the deep storage of radioactivestean France. expressed in g/em 3 $m/s, Each seismic section has its own color scale ranging from blue to red, The lowest
Marine and Petroleum Geology. 53. 10.1016/j.marpetgeo.2013.10.0yalues of impedance are in blue, the highest values in red.

© Adrok, 2020 Geoloav Backaroun Strictly Confidential SR (23/07/2020)
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What is WofE?

2#Using a combination of different criteria to give sufficient evidence to
fulfil an information requirement.

2#In this case, we are using the ADR Correlation Criteria (E- and F-
Harmonics) to give sufficient evidence to accurately locate sulphides

neneath the ground.
2*The evidence from one single criteria, e.g., F-Gamma, Is not sufficient
to fulfil the requirement, therefore, a combination of criteria is used.

2*The criteria used for the Sulphide WofE Identification are F-Gamma,
F-ADR, F-Mean, F-SD, E-ADR, E-Mean and E-SD.

Strictly Confidential LL (23/07/2020) 30
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Bvolution of WofEfor Qulphide Identification
2 3

Correlation Criteria determined Correlation Criteria using the Changes made to the Circles
from drill hole comparisons in Circles Method to find 4 most method. Red circles for energy log
project 00219. F-Gamma, F-ADR significant peaks/trough$kefer to and Blue for frequency logs. Circ
Mean, F-SD, E-Gamma, E-ADR, N1TEE o S]tv E]S E] ho Bize rédyoed to %2 size due to on

Mean, E-SD and E-Log to be usd document. ~300m zone to be interpreted.

- e e -

VAL AT

Testing carried out for Different High F-Mean, High E-ADR & L
%SZ[* }( /v(op v U E-ADR picked out as the 3 strong
Chart Outputs across previous criteria for sulphide detection.
projects. Stacked Bar Charts Final outputs createdRefer to
provide a criteria-sensitive view 0 NE S]vP v A t)(
the results. document.

New quantitative method using
sorting and formulas in Excel. CS

output generated for Geoscienc
Analyst Model.Z ( E S} » E
v A t}( E epod Ai_

_ _ : : : 1
© Adrok, 2020 Weiaht of Eviden .!gl Strictly Confidential LL (23/07/2020)I 3



../../../Training/WofE/Workflow/ADROK ADR DRAFT CORRELATION CRITERIA OUTLINE 2020.pptx
../../../Training/WofE/Workflow/WofE PLOT GENERATION 26062020 V1.pptx
../../../Training/WofE/Workflow/WofE PLOT GENERATION 16072020 V2.pptx

© Adrok, 2020 m.

ADRQorrelation Qriteria Adrok

2*The ADR Correlation Criteria for sulphide ?;hﬁﬂf'at'O" criteria

Identification have been chosen based on Low F-Gamma

comparisons and typecasting from project 0021 i rso

site BB0OOS8. (high F-Mean)
2“This site is parallel to drill hole BBDD0054 whicl s vean

has high grade sulphides (up to 70% Pyrite). Low E-Log

igh ESD

2*ADR data was compared to this assay data to
generate the ADR Correlation Criteria for
sulphides (right).

2*We have not been able to correlate E-Gamma, F
Corr charts or DC with sulphides so these are nc
Included. E-log is also not included but an be
used to detect boundaries

E-ADR (high &/or Low)

F-Corr charts
Peak in 5-10 MHz + no peak in 1-5MHz

(intensity of peak corresponding to % sulfide

DC (Dielectrics)

Red t key criteria

S

Strictly Confidential LL (23/07/2020)
"
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(1 ADRQorrelation Qriteria Adrok

$“Based on the experiments in project 00219, 7 criteria
have been taken forward into the ADR Correlation
Criteria as potential sulphide identifiers.

#High responses in F-ADR, F-Mean, F-SD, E-ADR, E-Me
and E-SD.

#Low response in F-Gamma.
*Low E-Log was originally used as a criteria for sulphide

Correlation criteria

F-Charts

Low F-Gamma
High F-ADR
High F-Mean
High FSD

E-Charts
High &/or Low E-ADR

High E-Mean
High ESD

detection, however, this has since been removed from
the correlation criteria and used comparatively as a
boundary indicator.

“We expect a combination of these criteria to be able to
accurately locate sulphide zones.

© Adrok, 2020 Strictly Confidential LL (23/07/2020)
w “p—
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WofEusing the ArcdesMethod Hdrak

dZ (]E+§ u $2)} §Z

e Ue S} %o E} B SZ t}(
D SZ} X dZ]es A -« S

5 A ,
P}} S ¢S S} }lu% E A]SZ A]

2* F- and E-Charts were imported into Inkscape to be aligned and scaled.
2 Upper 200m removed due to noise (May not be the case for other projects)
2* Each plot of results has min and max values. In theory, significant changes

mineralogy should also produce a significant response in the ADR results.
Accordingly, this process focusses around delineating the zone(s) that
demonstrate the greatest number of significant variables in multiple désase
(E and F- results).

2 The top 4 peaks (or troughs, depending on the criteria) are identified and

Correlation criteria

F-Charts

Low F-Gamma
High F-ADR
High F-Mean
High FSD

E-Charts
High &/or Low E-ADR

High E-Mean
High ESD

highlighted using the pre-scaled circles provided (bottom right).

2* The size of the circle represents the depth of influence (DOI) and is

proportional to the WofE value. A larger circle represents a greater WofE
value.

2 The largest peak is given a value of 4 and a greater DOI (larger circle size)

© Adrok, 2020 . ‘

each next lower peak is reduced in value and DOI from 3to 2 to 1. Large o

Pre-Scaled Cirlces Q
Circle size increased

to 2pt size in the O
case of a large or O

double peak O

Q
O
O

RPN W b
H O 0

double peaks are given 2x value and represented by a bold (2pt) tiutle,
not twice the DOI.

Click the adjacent i
hyperlink for 2

detailed methods 2

Strictly Confidential LL (23/07/2020)
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../../../Training/WofE/Workflow/ADROK ADR DRAFT CORRELATION CRITERIA OUTLINE 2020.pptx

drclesMethod v1: FCharts

Adrok

oW F-Gamma| F-ADR | F-Mean | F-SD @0
o* g7 0.9/1.3 2.31260 320,70 150 |nterp- A rrelation criteria
0 F-Charts
1 O 3 Low F-Gamma
50— O 2 High F-ADR
; High F-Mean
Top 200m of scan are not interpreted o 1 High FSD
. 0o in this project due to noise
@ O 8 E-Charts
= 150
g ] O 6 High &/or Low E-ADR
S a004— e = O 4 High E-Mean
s = | | [ = | T [=F
5 2504 - —| —t° | {= |
5 = A = | = 2 Each chart will have 4 different sized circles indicating
S S0 — |~ =0 = O the 4 most significant peaks/troughs.
g 350 - = j‘—-_}_ 1_;;—:- 2 Bold (2pt) circles applied to large or double peaks.
= . ___=JQ)' [ | = § : : :
= ‘ =" =3 —:“Ef@ 2 All circles from the four F-Charts are collated in a final
e A0 = e = ADR Interpretation column to be taken forward into the
& ' = | =0 combined results.
450~ = == —=
500 'f—?-l = S |

© Adrok, 2020 .
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drcdesMethod vl: ECharts

ﬂg\N E-Gamma| E-ADR | E-Mean E-SD E-Log
pP0 0.988 099908 1.1[13 18/12 200.01 1 lnterp-
0
50—
Top 200m of scan are not interpreted
” L in this project due to noise
@
e
< 150
=
S 2004 - =T = ¥
g | ’._ __:c = < 5 ¢_:J.
8 = o=l | =T L2
g®) 253_@;_-—:1- | — = === E - { =,
g 1 = = = | = i O '-.?*
3 3001 _|= =l |f—=p =
> U= | T | = s
E 350~ == =% | == =
o = | = - il [ —_—_'- t = '
= "‘: = ";,;_)@ 1 =,
-l 4{}[]_ A = :1::; O'-‘-_.-
5 | '__’,. ; | .. __,:_—:i'__—':-;'— : ] ..___-:
S—=} = | 1 =—H ' =
07 o = | )_ = ;-;i_::@ - O G <
500.] = = = 1O :

H O 0 RPN W b

@
O
3
O
O
e

Correlation criteria

F-Charts

Low F-Gamma
High F-ADR
High F-Mean
High FSD

E-Charts
High &/or Low E-ADR

High E-Mean
High ESD

© Adrok, 2020 .

I« Each chart will have 4 different sized circles

indicating the 4 most significant
peaks/troughs.

Strictly Confidential LL (23/07/2020)
me i EEE—

2* Bold (2pt) circles applied to large or double
peaks.

Adrok

2= All circles from the five E-Charts are collated
in a final ADR Interpretation column to be
taken forward into the combined results.
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©® drdesMethod vl: Combined Results

Frequency
Harmonic

Energy
Harmonics
& E% Log

All criteria
combined

100 A
150+
EDD;
250+
300 A
3al—

400 -

Depth from ground level in metres

450

a00

Y

Y

T

© Adrok, 2020 . .

WofE
Total

24

23

47

38

drok

2* Both sets of results (Frequency results and Energy results) are

combined into a final Combined Criteria column and aligned vertically.

2* Once aligned, the density (i.e. clustering) of points is taken as

approximately equal to the significance and number of changes in the
ADR data.

2* The values of each circle can be added where they overlap in different

clusters.

2 As seen here in DP01-60W, there are 4 clustered zones with WofE totals

ranging from 23 to 47.

2* Due to the noise in the top 200m, there is only 300m worth of scan

that can be interpreted. This has led to over-clustering of the circles,
making it difficult to pinpoint any mineralisation zones accurately.

" In the combined criteria column, there is also no way of discriminating

between Frequency and Energy circles.

2 Following this analysis, the circles method was adapted to improve

interpretations.

Strictly Confidential LL (23/07/2020) 37
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& F-Gamma

N
D> 070 0.90 1.30
DA

drcles Methodv2 FCharts Odrak

F-ADR

2.30 260

F-Mean

320

70 150

50

[
(=]
o

150 -

200 -

it

300

w
A
o

Depth below ground level (m)

450

| F | E =
| =L = | (B
' %
O —

500

© Adrok, 2020 .

Strictly Confldentlal LL (23/07/2020)

#* Formatting of the charts is changed.
Inkscape no longer used, instead charts are
imported directly from Excel and aligned
within PowerPoint using a template.

2 d}% Tiiu ~vi]e  ]e ( }US
interpreted.

I To reduce over-clustering in the 300m
section, circles are reduced in size by Y.

2* F-Charts given blue circles and E-Charts
given red circles to discriminate between
the two in the combined results column.

2 Process of identifying peaks and applying
circles is the same as previous.

Y sized circles O 4 O 8
with the same

WofE value. F- o 3 O 6
Chartsgiven © 2 o 4
BLUE circles ° 1

38




& E-Gamma E-ADR

»
D o0.988
o %

50 H

-
o
o

150 1

200

300

Depth below ground level (m)

400

450 -

500

0.999 0.80 1.10 13.00

drcles Method V2: E—Charts

E-Mean

18.00 12.00

20.00 0.01

E-Log

0.10

o

Adrok

7 To reduce over-

clustering in the 300m
section, circles are
reduced in size by Y.

2* F-Charts given blue

circles and E-Charts
given red circles to
discriminate between
the two in the combined
results column.

2* Process of identifying

peaks and applying
circles is the same as
previous.

= = |=—F :

? i _% \—/ ~
o= BlRE==; =
ST= § = [° =

—g é 1T G-E%
B — - F

Y sized circles O 4 O 8
with the same

WofE value. E- o 3 O 6
Chartsgiven © 2 o 4
RED circles °o 1

© Adrok, 2020 . =
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©® drdesMethod v2: Combined Results  Herak

6°$ Frequency Energy

{ . Harmonics  All Criteria e, .

o T sk | Comned DETenga2 Suphides  Cidlodaihod DPOL-GOW now Shows 3
] clustered zones with WofE totals ranging from 2
5()— 50 to 41.
2* The depths of these zones and their respective

‘= 1007 100 WofE totals are similar to the results from the
~ previous version of the Circles Method, howevel
Q150+ 150 there is less visual over-clustering and there is 1
2 o less zone.
2 2004 200 & : ,
S z 2 Unfortunately, in the drill hole DETBrukunga2,
% 250 o the bulk of the sulphides are situated within the
> _ top 200m. We are unable to interpret this
O section of our data. We also do not have drill
& 3007 0 hole data below 400m.
ﬁ 350 350 2« Despite this, the major peak below 200m is
S picked out very well by the WofE. The correlatiol

400 - 400 of other minor peaks in sulphides is less clear.

0 5 10 15
1 %TOTSulphides 2* A more gquantifiable method of presenting the
450 WofE data could provide clearer results .
500
w‘ﬂ Strictly Cclﬂential LL (23/07/2020) 40
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Quantitative WofEMethod vi  HBdrak

* In order to generate a more quantifiable set of WofE results that can also be easily
imported into the Geoscience Analyst 3D Model, a new method using sorting and
formulas in Excel was produced.

2* At this stage, E-Gamma and E-Log were removed from the Correlation Criteria due
to poor signal correspondence to sulphides.

2* The user is required to set-up 3 Excel Worksheets.

2* The first is used to clip and sort the Raw E- and F- Harmonics in order to pick out
the 4 most significant peaks/troughs, depending on the Correlation Criteria.

Correlation criteria

F-Charts

Low F-Gamma
High F-ADR
High F-Mean
High FSD

E-Charts
High

High E-Mean
High ESD

E-ADR

2* The second sheet requires the user to enter WofE values from 4-1 at the depths

corresponding to the 4 most significant peaks (i.e., the largest peak is given a WofE

value of 4). A depth of influence (DOI) is then applied to each WofE value. A 50m
DOl is given to WofE value 4, 40m to WofE value 3, 20m to WofE value 2 & 10m tg
WofE value 1. The WofE across each criteria is then totalled at each 1m interval.

2* The final sheet requires the data to be organised into a format that can be importe(
into Geoscience Analyst, for comparisons with the 3D Model.

¢ A chart displaying the WofE values with depth can also be generated for analysis
and comparisons with existing drill sites or other ADR scans.

Click the below hyperlink for
detailed methods for this
version.

=

p~=—=

DRAFTITRIAL WORKFLOW FOR
CREATING A NEW WofE RESULT
FROM HARMONIC E- AND F- DATA FOR

IMPORTING AND INTERPRETATION IN
GEOSCIENCE ANALYSY

Version 1.0 SWR 26.04 200

Strictly Confidential LL (23/07/2020)
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../../../Training/WofE/Workflow/WofE PLOT GENERATION 26062020 V1.pptx

O QuantltatlveWofEMethodvl Results Hdrak

00231 DP01-60W WofE Total

DP0160W
Circles Method
Results

0

50

100

150

350

400

450

500

© Adrok, 2020 .

WofE Total

0 5 10 15 20 25 DETBrukungaZSquhigIes

100

150

200

250

300

350

400
0 5 10 15
%TOTSulphides

(w) yide@

2* The output from the Quantitative WofE Method

(middle) correlates very well with the Circles
Method (left) whilst also providing a more
accurate and quantifiable view of the results.

2 If a cut-off WofE total value of 10 is given for

sulphides, there is very good correlation with the
drill hole data from DETBrukunga?2.

2* Unfortunately wecannot compare against the top

200m, however, we have a strong response in th
WofE between 200-250m, correlating with the
major large peak from the drill site.

2* The smaller WofE peak at 360-370m also

correlates with a small peak in %TOTSulphides
from DETBrukunga2.

2* The smaller peaks between 270-300m are not

identified by the WofE.

2* The WofE suggests that there are also sulphides

present between 450-500m, however, we do not
have any drill hole data for these depths.

Strictly Confidential LL (23/07/2020) 42
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(5 WofE Testing

2* At this stage of the WofE evolution, the results from the WofE are satisfying,
however, with some tweaking of the methods and testing of different variables, the
WofE tool can be improved and taken to the next level.

2 8 different ADR scans from previous projects (see table) were used with their
respective drill hole data to test the WofE technique.

7* The Depth of Influence was altered to observe the visual changes in the final WofE
results.

2* Other criteria/parameters were tested, e.g., usingth High E-ADR and Low E-ADR
responses in the Correlation Criteria.

7* Stacked Bar charts generated from the WofE, with different coloured bars assigned
to each criteria. This made it possible to differentiate between each criteria in the
final results, to determine which criteria are the best at picking out sulphides.
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00193
00218
00218
00219
00219
00219
00219
00231

drok

List of ADR Scans used for
WofE Testing:

ORE (H3)
ANB810 (H1)
AN944 (H3)
BB008 (H1)
BB004 (H2)
MYO003 (H4
TNOO5 (H6)
DP0160W



Adrok

(5 WofETesting: Depth of Influence

The four numbers in brackets at the end of the chart title refer to the DeptHlagéhte for the 4 most
)
Iﬂ fﬁj en}cgEa]reP 1(\)/m0 20 %o S ijfucéuft peaks (WofE1, WofE2, WofE3, WofE4)

40m and 50m buffer zones 00231 DPOBOW 00231 DPOBOW

00231 DPOBOW 00231 DPOBOW 00231 DPOBOW

WofE Total (10, WOofE Total (5, 10,  WOofE Total (10,  WofE Total (5, 10,  WofE Total (4, 6, DETBrukunga2
faonrdWV?/fOEézl-V\r(gglEDécmceﬂ;Es 20, 40, 50) 20, 25) 20, 30, 40) 15, 20) 8, 10) Sulphides
e, WofE Toal WofE Toal WofE Toal WofE Toal WofE Toal %TOTSulphides
" These depths were 0 10 20 0 10 20 0 10 20 0 10 20 0 10 20 o s 10 15

assigned based on the
assumed average thickness
of disseminated sulphides
from projects 00231 (ADR
scan DP01-60W, drill hole
DETBrukunga2) and 00219 10
(ADR scan BBO0O08, drill hole
BBDDO054). 20

* As seen in the adjacent
charts, when the Depth of
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00231 DP01-60W Full WofE 00231 DP01-60W 3-Criteria WofE DETBrukunga2 Sulphides

WofE Total
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E-ADR (Low)
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7 Low E-ADR was added to the Sulphide

Correlation Criteria, as well as already
having High E-ADR.

I* Stacked Bar Charts generated for eact

of the ADR Test Scans.

" After analysis of each criteria within

the stacked bar charts for each Test
Scan, 3 Criteria stood out as the
strongest Sulphide indicators.

* These are High F-Mean, High E-ADR

Low-E-ADR.

2 A combination of looking at the WofE

for these 3 criteria, as well as the
combined results, stand as a very
strong tool for Sulphide identification.
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© WofEMethodolgy

Odrak

DRAFT/TRIAL WORKFLOW FOR
CREATING A NEW WofE RESULT
FROM HARMONIC E- AND F- DATA FOR

IMPORTING AND INTERPRETATION IN
GEOSCIENCE ANALYST

Version 2.0 SR and LL 1K7-2020

The following 7 slides detail the methodology for generating WofE results
from Harmonic E- and F- data for interpretation and importing in
Geoscience Analyst.
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../../../Training/WofE/Workflow/WofE PLOT GENERATION 16072020 V2.pptx

Adrok
Preparation

The WOofE results can be completed upon the completion of Workflow 5.1

I( Clp Z A Vv[E 0E CU ¢« 3 pu% t}( (Jo & (}JE 83Z % E}i 8§ v C
for each V-Bore that you WofE results for.

Within the specific V-Bore folder, you will need copies of the following 5 templates:

EEI D0#x# HoleMame WofE_Harmonics

EEI 00#zx2 HoleMame WofE_Criteria

E3<| 00#22 HoleMName_WofE_GSA Qutput (Full)

EEI OD0### HoleMame WofE_G5A Output (3-Critena)
EEI 00#£% HoleMame WofE_G5A Output (Enhanced)

These template can be found here:
GATraining\WofE\Templates

Rename these files based on the projectandME 3Z § C}u[E A}EI]vP }vX

z}u AlJoo o0°} v ADRCREUIBZ "M E +Z 3§ ~t}EI(0}A AXi
Deliverable) for the respective V-Bore.
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WofEHarmonics Worksheet (1/2)  Ddrok

1) K% v ADRResults "% E& <Z S-(}E XZ]ogU }% v SZ ~t}( z, Eu}lv] o t}EI*Z S| Hamonics | (]
Row 1 should be populated with 8 colour coded criteria, each with their own depth column.

2) Extract the Depth, F-Gamma tot, K- v — —
ADR tot, F-Mean tot, F-SD tot, E-Me 4) Once the noise is Note, the criteria
tot, E-ADR tot and E-SD tot from the 1 rer_noved, each of the hlghl|ghtgd below is
N Z2Z *pH0Se "% E Z| § e ar % pairs of data (depth + ADRcurrently in use
into their respective columns. Each Fhammd | 3) Once all ﬁf the dataseths result) can be sorted (16/07/2020).
result set should be associated with jts | °F are In togetner, remove the| | according to the
OWN depth column. top “noise” which may correlation criteria from | Correlation criteria
. - - - 50 : include the top 200m of LARGET TO SMALLEST! F-Charts
: m B data. This will remove any| | (High) or SMALLEST TO ;?gwhifggma
| a3 2.104131810 4.3 17 61650309 Remolel | €rfoneous datapoints and LARGEST (Low). Be surg E:gﬂ E;\éean
o Lem | = [abem | | EEHEE | remove the "skew” of use “custom sort" in Exce
& &3 O AZ A2 543 1. BEELEELY results in the upper part of and select sort by data Elgf:]aEisl‘DR
T 2.83 L 0dsalail .83 2 SSTh — " the scan. Column for examp|e F' Low EADR
200 E ' High E-Mean
i 148 196.87 0.811272727 Gamma. High ESD
a5 4| =1 14 Delete :8125(]9091 Calumn sor On Trder
! 15u s _v.782272727 Sortby | ERMRA] ] | Led valuss « | | smallestte Largest e
i 151 201.03 0.819636364
300 T : = | [152 202.42 0.832454545
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WofE Harmonics Worksheet (2/2

respective columns in tf| wefeTop4 |p 4 Sheet,

These 4 depths represent the top 4
peaks/troughs for each criteria. The top 4
peaks are given WofE values from 4 to 1
(largest peak has WofE value of 4).

© Adrok, 2020 .

Worksheet onto your second
screen and open the

AY(z €18 E] _ ) E

& : E T D E F = H 1 K L | Fud ] i P
é -uuu .70l =543 4'.'31':- 2215272737 !CIB.-IHI F1%.5G1131E ﬂﬁ_ﬁ! 1AL 4333727 "@1‘1 1.0GI5020 45]_13- 17 0334375 2207 1‘3.:-].51:
i PR P LTS L EXA 2. AL e HIERE T TF, dh R H A% 1L 545 L AR LS . 10, ML
4 _S,E_’EL'IE. - Pl L L L) ___:-!_E:E_I:E > 1ELAS=EER _ _4?:1.% 144734545 __-I_.l_tl]?_ e B L Lok 554_-.4;!__ §.055E35 _;EE._E:!. o | ] 181534575
il 21507 0738 295,50 2151 221,892 FLI.57E7E0 £25.82 1:3.03% 30189 LOZ3E12D 43755 173080025 12518135
1] 4494 1 MR L) Y o =3 b JICL Ve Srgad L2l LK KR 1B TS Jhl Al [ ] P Yl 1.4 ARy _
Harmonics
B D F H J C| L N P
1 -ADR [Low)
2 th | wofE
3 4 4 a 4 4 a a 4
4 3 3 3 3 3 3 3 3
5 2 2 2 2 2 2 2 2
3 1 1 1 1 1 1 1 1
5) 1%C v W & 3Z %1% 8 %3Z[+ (E}u Z | WofE Top 4
Criteria in th¢| Harmenics S Sheet into their . .
6) Wus sz ~t}( z, Gulv] «_

leZz SX

Strictly Confidential LL (23/07/2020)
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WofE Qriteria Worksheet (1/3)

RAdr

[ = O
7) In the first Sheet, name| WofE Data |ata , the depth column is currently set at 1m intervals ffom0-X /( C}uE& « v hdepioZ A
}Av 8} §

1000m, clip the depth column or add to it. Enterthe ¥¢¢e v u ]Jv sZ Z,K> [/ [ }opuv Vv %}%opho S

L& AL G JCEFT)

4

A B | € L E F o bl J K L ki M

L P (8]

i8

L L

W LKE ] 1| Uk | MEC RC | AD AE &F  Wc | A
EREEE

© Adrok, 2020 .

v

8) With both spreadsheets open, scroll to the depth corresponding to

the WOofE value, and enter that value.
Example:/v §Z "t}( z, Bu}lv] «_
WofE value of 4 at 474m depth.

t}@EAZa hadh &

Iv 8§82 "t}(z E&]S €] _ t}EI+Z SU » (E}oo S
vs E "0_]Jv §Z Z&' DD t}( o[ }opuv S
v E "1_ S 1Tilu]v sz zZ& DD t}( 1[ }o

For each result/criteria, there should be a single value from 1-4 in
corresponding columns WofE 1 to WofE 4 at the respective deptl
Repeat this for all eight results sets.

A

|HoLE 1D
DPO1-60W

DEFTH
473

474 |
475
476

D
DPO1-60W
DPO1-60W

} SZ]°

% S Z
HLuwvuU
the

Strictly Confidential LL (23/07/2020)
me i EEE—

vzomé of 2%m up and down from the inserted value

navigate to a value such as 474m depth in column
Z&' DD t}( o[X , E A v 31}
4 to the cells 25m above and below the current cell th
lassaZvalue ofl 4vQopmydh@ value 4 so that a total of 5f
E€llS® @guidlent to 50m) are filled. This gives a buffer

(principal peak or trough in that dataset).

WofE 4 = DOI 50m (25 cells above and below)
WofE 3 = DOI 40m (20 cells above and below)
WofE 2 = DOI 20m (10 cells above and below)
WofE 1 = DOI 10m (5 cells above and below)

9) In order to give the values a Depth of Influence (DOI),

e |PvV

at
D

See over the page for an example=

50



Sum: 370

a

1

1-{HOLE
415 O L-aF
LA P LA,
i TR L6,
ALY e Lo,
b33 D)L -,
i3, P L-a,
TS| G-,
41§ P Lo,
417 DL,
41 P L-a,
35 (P60,
430 TP L-a0,
431 DL,
43 D L-a,
433! e L6,
434 e Lol
415 LA,
436 Lo,
437 DL -al,
438, Lo,
435 DL,
48 P Lo,
1 DP) LA
LY e a0,
443, D)L,
it -,
445 O L-a0,
AE CF L,
447 DL,
4 P LA,
445 e L6,
52 L0,
451} DL,
457 P L-a,
453, e L-al,
5, T L,
455 CPL-a,
A5E| PO L-a,
A5 DL,
AR O L-a0,
4551 DFOL-a,
by TP -,

Al e SR

EEESERE

e
=

B EEEREEEEE G R

T B F
-u-\-# b
B R

B o i R A i Rl i Rl i R R i R Rl i R R R R R R R R R R R
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10) If any of the top 4 peaks are close to the maximum depth of tl
V-Bore, there is a chance that WofE values have spilled below th
max depth. Scroll to the bottom of the table and delete any WofE

ne
e

values that are below the maximum depth for your V-Bore.

l

1)dz & & 71 Zt}( dKd >~Z }opuve § SZ
formulas have already been setup in the first row of each totals

column. You simply need todoubles] | }v §Z ~&Joo , v
box in the lower right corner of the selected cell) in each of the 3
§$}S o[ 00 SZ S }vS ]Jv (}JEuUpO X
Full WofE= Total of all WofE from all 8 criteri =sum(ca:aH3)
3-Criteria WofE= Total of all WofE from 3 selected criteria (High F-
Mean, High E-ADR & Low E-AL=sum(x3:n3,53:v3,w3:73)
3-Criteria Enhanced WofE Total of all WofE from all 8 criteria, with
2x WOfE values for the 3 selected critelf=sum(aiz:asz)]

A B Al Al AK
1 WofE TOTALS
2 |HOLEID DEPTH Full WofE | 3-Criteria WofE| 3-Criteria Enhanced WofE
3 |DPo1-60W o ! 0 0
4 |DPO1-60W 1

Strictly Confidential LL (23/07/2020)
TR

WOfE Criteria Worksheet (2/3) Oorok

9) The table will end up looking mostly empty with a
collection of columns with cells filled with either 1, 2
3, 4.QAQCEach set of 4 columns (WofE 1-4) should
have a total sum ¢
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WofE Qriteria Worksheet (3/3) Odrok

Charts to be interpreted. As was completed in stg¢xclip the depth columns in each of these 3 sheets to the depths of the V-Bore (if the
not 1000m scans).

13) In these 3 sheets, the columns represent the total WofE values for each set of results/criteria (e.gf,\§bfd 1-4 in F-Gamma (High)),
The formulas for these sums have already been entered in the first row (depth Om). Similar to whahweéested in stepl1), double-click on

\1%4

§Z "&Joo , v o _]v Z }( SZ e+ o0 S oo S} (]Joo }pus Z }(SZ VTS o0 X
: ] ] [ 1} — E'_ . | mﬁm!. H : | -| 1 Dep;.: E C o 3 E / F E_ﬁ_u,ﬁ:m'..:, H |
v
14) The next step is generating the Stacked Bar Charts. 15) The final charts should look like this PR
a) First, create a stacked bar chart with the WofE data in the sheet: | (example is for Full WofE, each of the 3 cha i
o] | Al§zZ]v §Z S USZ VW ~ve ES_ E MNZ Jwll leok différe@)SPhe $facked bar chart
Noo Z ESe E N E_E MS E E " |o § pdafs WofE VAlu€B agdinst RepthX The coloy
b) "Right-Click" and "Copy" the Template Chart that is in the represent each of the Correlation Criteria.
current sheet. ——»| Peaks in the WofE Total should indicate =
c) Click on the bar chart that you have just created > Click the sulphides. The 3-Criteria (High F-Mean, Hig '
Atu_ 8§ E hv E Zo]% } [ o]l 8Z (EE}RADR &idwEWDRS shokld be the strong
AW oS % ] o E Z | "&}EuU S E "K< X sulphide indicators, therefore the 3-Criteria
d) Edit the chart title and scale/align the bar chart as desired. WofE and 3-Criteria Enhanced WofE charts )
e) Repeat these steps for the 2 other sheets. should be primarily used for interpretation. | == "ot Ll

12) Next, we will be working in the 3 other she¢ 1) Full Wofe || 2) 3-Criteria WofE i@ | 3) 3-Criteria Enhanced WofE ||, IN Order to generate Stacked Bat

Y
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WofEGSAOutput Worksheet

}% v }v

16) E}AU ul}A

}( sZ

SZ

"z E]S E] _
A'[}( z'A

KUS % US
worksheet is to produce a .CSV file that can be read into Geoscience
Analyst (GSA) for interpretation.

4

S
Se X

AYEI+Z
tYEleZ

!

Adrok

«18)fhe PEETHW O ¢olumn needs to be filled with
MOE P6b HeFRPM S| oThe simple formula has already
entered into the first row. You simply need to doubleA
o] I }v sZ "~&Joo , v o _ S} %o} %o ¢
column to the V-Bore max depth. This creates a 1m
mterval for eaih of the WofE values which is easier 1o

H G

d Z %o b'

O

© Adrok, 2020 . .
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17) 1% G Vv %o S SZ K> ] v %oSZ jopuve v At}(dépe:ty a?ndcg ualize in Geoscience Analyst.
Worksheet (WofE Data sheet) and paste them into the HOLE ID and
Wd, &ZKD }opuve Jv *t}( z2'* KusS%us t}E|eZ 8§X A 8 < P
1 [HOLEID DEPTH FROM |DEPTH TO WofE Total

A B A B C D 2 [pPo1-60W 0
1 1 |[HOLEID |DEPTH FROM |DEPTHTO |WGFETGta| 3 |DPO1-60W 1l
2 HOLEID DEPTH 2 4 |DPO1-00W 2
3 PO1-60WW 1] A, [
4 DPO1-60W 1 4

v
200Z % S (}E& o0 T "Mt} |19 The data that you will enter into the WofE Totals column will depend on which of the 3
KuS% us t}EIeZ SeX &IVVIOBGOQUN&KEHS %o uS  t}EIeZ Se Clu E ALGEilgnaPWOIE or&iCriterie} (U |1
each Output, create a master .C vZ v t}( X dZ « 00 E 0 S S} SZ 1 S}S 0o }opuve Jv SZ Nt}(
file for the project. Copy across all | AZ] Z S}S o C}u A vS S} pe U }%C SZ }opuv Vv % S ]S Jvs} S
of the data from the GSA_Output t}EIeZ SX DI euE C}u % 5 < A op e+ 38} vep®E 3Z 3 Clp Jv]
Worksheets from each V-Bore. This A B A al A A E - o
format can now be imported into : . o SR . 1_HOLE 1D
. . 2 HOLERD |DEFTH rull WafC | 3-Criteria Wiotf| 3-Critesia Cnhanced Woft 2 DP0L-G0Aa

Geoscience Analyst to view the B oL " : - R B—
WOofE for each V-Bore in a project| [ urn-tan L2 2 ? ad 4_DPOL-G0W




WofE Results Adrok

2* There are 2 forms of outputs from the WofE results.

2 The first is the Stacked Bar Charts which can be used for site by site analysis and interpretatidrsasomgbarison
with the drill hole data.

2* The second output is the .CSV files that can be imported into the Geoscience Analyst 3D Model. This gives a more
project-wide perspective of the WofE results, allowing more detailed interpretations to be made.

2 For this project, 2 of the Stacked Bar Chart Outputs have been taken forward for interpretation. These are thea3-Crit
WofE and 3-Criteria Enhanced WofE Charts due to our confidence in the ability of F-Mean (High) and E-ADR (high
Low) to accurately detect sulphides.

2* The following 7 slides will display both of these Stacked Bar Charts for the 7 V-Bores for this project. Direct
interpretations of sulphide zones are made using the 3-Criteria WofE chart with a cut-off/baselinedliefléhs. The
3-Criteria Enhanced WOofE chart is adjacent, as a visual comparison to the other correlation criteria.

7* DP01-60W is parallel to the drill hole, DETBrukunga?2, therefore, this site can be compared directlyaimiting diata.
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WOofE Results: DPO1-60W fdrol

00231 DP01-60W 3-Criteria 00231 DP01-60W 3-Criteria DETBrukunga2 Sulphides s DPQ1-60W is parallel to drill
Enhanced WofE WofE hole DETBrukunga?2, which
WofE Total WofE Total %TOTSulphides contains % TOTSulphides
0 10 20 30 40 0 5 10 15 0 5 10 15 data from 0_400m
0 0 I 0
w0 w0 | " Targets 1 and 2 correlate
50 . .
o o ' well with the sulphides
1(2)8 128 : 100 between 220'250m and
140 140 l = 150 260-300m respectively.
160 160 =
| . . . .
180 180 = g -
00 300 | = 200 High-confidence in the
EBao| € 220 " o = deeper target 3, however,
o | =—— c 2 ..
3 5;‘8 - araiEE 2 228 | 250 no training data at depths
o280 [ Q 280 |
200 [ 2 ‘ 2 300 below 400m.
320 = 320 §
340 =i 340 | l 350
360 — 360 | I
380 — 380 I )
po 20 | 400 DP01-60W WofE Sulphide Targets:
440 S 490 | | 3 Depth Depth
o — wo o | 1S
500 500 L— 1
1 228 248
m F-Gamma (Lowy F-ADR (High) m F-Mean (High) m F-Mean (High) m E-ADR (High) = E-ADR (Low)
®F-SD (High) mE-ADR (High) = E-ADR (Low) . . 2 297 306
Baseline for Sulphides = WofE Total 5
m E-Mean (High) m E-SD (High) 3 427 476
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00231 DP01-60E 3-Criteria
Enhanced WofE

WofE Total
10 20 30 40

o

0
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500

b

(Depth (m)

I
"

e

B F-Gamma (Lows F-ADR (High) mF-Mean (High)
m F-SD (High) ®E-ADR (High) = E-ADR (Low)
m E-Mean (High) m E-SD (High)
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WOfE Results: DPO1-60E

00231 DPO01-60E 3-Criteria

WofE
WofE Total
0 5 10 15

0

20 :

40 !

60 I

80 I
100
120 |
140 I
160
180 | I
200 | |
o | .
260 '
280
300 I 2
360 I
380 I £
400
420 | |
440 I
460
500 1

H F-Mean (High) m E-ADR (High) = E-ADR (Low)

Baseline for Sulphides = WofE Total 5

Adrok

7* DP0O1-60E has 4 targets that are

clustered between 250-400m.

* Target 2 has the highest WofE values (up
to 13) and meets all 3 of the selected

criteria, hence, it is the highest
confidence target.

“ There is a clustering of WofE Values in
the 3-Criteria Enhanced chart between
200-340m.

DP01-60E WofE Sulphide Targets:

Depth From (m Depth To (m)

1

2
3
4

Strictly Confidential LL (23/07/2020)
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253
278
334
358

254
328
341
377
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00231 DP01-90 3-Criteria

Enhanced WofE
WofE Total
0 10 20 30 40
0
20
40
60
80
100
120
140
160
180
200
£ 220
< 240 | |
g260 | e
e 280 |— j: =

300
s0f -

0 f

360 = —

0|
400 |

420

440
460
480
500

1

B F-Gamma (Lows F-ADR (High) mF-Mean (High)
m F-SD (High) ®E-ADR (High) = E-ADR (Low)
m E-Mean (High) m E-SD (High)
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WOfE Results: DP01-90

00231 DP01-90 3-Criteria WofE

WofE Total
10 15

o

0
20
40
60
80

100
120
140
160
180
200
220
240
260
280
300
320
340
360
380
400
420
440
460
480
500

—— o - - o o o Em o o= ()

e

m F-Mean (High) m E-ADR (High) = E-ADR (Low)

Baseline for Sulphides = WofE Total 5
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2* DP01-90 has 5 targets. 2 main sulphide
zones can be picked out between 240-
300m (targets 1 and 2) and 340-400m

(targets 3,4 and 5).

Criteria chart.

DP01-90 WofE Sulphide Targets:

Depth From (m Depth To (m)

1 246
2 290
3 339
4 344
5 364

Adrok

* The 3-Criteria Enhanced chart shows 2
main clusters of WofE values between
230-340m and 350-400m, correlating to
the 2 defined sulphide zones in the 3-

280
295
339
348
398
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WOfE Results: DPO2

00231 DPO02 3-Criteria WofE
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m F-Mean (High) ® E-ADR (High) = E-ADR (Low)

Baseline for Sulphides = WofE Total 5

2* DP02 has 5 targets. Target 1 is the
primary target with the highest WofE
value (up to 12). It has also matched

Adrok

with all 3 of the selected criteria.

and 5 in DP0®BO.

DP02 WofE Sulphide Targets:

1

a b~ W DN

Strictly Confidential LL (23/07/2020)
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211
341
362
423
459

* DPO02 is parallel and close in proximity to
DP01-90. DP02 Target 1 correlates well
with targets 1 and 2 in DP01-90. DP02
Targets 2 and 3 correlate to targets 3, 4

260
346
384
423
468
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WOofE Results: DP06 L

drok

- I
00231 DP06 3-Criteria WofE
WofE Total '
0 5 15 2* DPO6 has 4 targets that are all at depths
I greater than 300m. This is the only scan
: without a target between 200-300m.
| 2* None of the sulphide targets in DP06
: meet all 3 of the selected criteria,
= i however, target 2 does have a high
| WofE value, up to 10.
|
— I
: 1
I DP06 WofE Sulphide Targets:
== z
' 3 1 315 334
! 4
: 2 393 427
m F-Mean (High) m E-ADR (High) = E-ADR (Low) 3 442 451
Baseline for Sulphides = WofE Total 5 4 486 486

Strictly Confidential LL (23/07/2020)
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00231 DPO7 3-Criteria WofE

WofE Total
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WOfEResults; DP0O7 Bdrok

2* DPO7 has 4 targets that are spread
across 3 potential sulphide zones, with
targets 2 and 3 being very close.

* These zones also correlate with
clustered WofE values in the 3-Criteria
Enhanced chart.

 *Target 4 has an end depth of 500m due
to the end depth of the scan. It is likely
that this target ends deeper than 500m.

DPO7 WofE Sulphide Targets:

Depth From (m Depth To (m)

1 217 236
2 366 370
3 387 406
4 475 500*
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WofE Results: DPO8 Ele

00231 DPOS8 3-Criteria
Enhanced WofE

00231 DPO08 3-Criteria WofE

drok

WofE Total WofE Total .
0 10 20 30 40 0 5 10 15 2* DPO8 also has 4 targets spread into 3
2 2 ! potential sulphide zones, with targets 3
40 40 : and 4 being very close.
80 80 . .
100 100 : 2* The 3-Criteria Enhanced chart has
" o clustering of WofE values between 300-
140 0 | ] .
o0 160 l 400m, correlating with target 2 from the
200 200 I 3-Criteria chart.
E220| E220| I
c240 c240 | 1
S 060 o S 260 I
Q28 | Q 280 |
300 F——— = = 300
320 — =" 320 : 2
340 340
o B o I DP08 WofE Sulphide Targets:
- I
ool o Target # Depth From (m Depth To (m)
440 F— 440 ——— I
40 | 460 | 3 1 224 243
480 ——  — 480 %
S0 L~ 500 4 2 292 331
B F-Gamma (Lowd F-ADR (High) m F-Mean (High) m F-Mean (High) ® E-ADR (High) = E-ADR (Low) 3 469 470
" F-SD (Figh) - = E-ADR (Fiigh) = E-ADR (Low) Baseline for Sulphides = WofE Total 5 4 477 496

m E-Mean (High) m E-SD (High)
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WofE Results Combined: Adrok

Full WofE 3D Model;

DPO01-90/ NANAUENEYRYRIBER 14

DPO6 DPOS

© Adrok, 2020 mr.

DPO7/
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\ Bedding
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2
B,
8 Y

Strictly Confidential LL (23/07/2020)
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** The 3D Model in Geoscience Analyst provides a

combined view of all 7 V-Bores.

** In the Full WofE 3D Model, high WofE values

are represented by warmer colours (green,
yellow, orange and red) and lower values
represented by colder colours (blue).

™ If we take the geological bedding into account,

there is good correlation between each of the
scans to form an inferred sulphide zone.

** Dp08 has a really strong signal towards the base

of the sulphide zone.

" Most of the scans have high WofE zones at

greater depths than the main sulphide zone.
There is likely to be a deeper sulphide zone that
has not been drilled.
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WofE Results Combined: Bdr

3-Criteria WofE 3D Model:

2* The 3D Model in Geoscience Analyst
provides a combined view of all 7 V-
Bores.

2* The 3-Criteria Model gives a more
accurate view of the potential sulphide
[}v ¢ ¢ SZ ~Av}i]e  (CE}u SZ
effective criteria is removed.

2% Again, most of the scans pick up on the
main sulphide zone between 200-300m
depth.

2* This model also emphasises the
presence of some deeper sulphides.

© Adrok, 2020 . Strictly Confidential LL (23/07/2020) 63
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WOofE Qondusions: Adrok

2= The WofE technique has evolved and improved in leaps and bounds throughout project 00231. After
hours of testing and fine tuning the tools, our latest version of outputs has the potential to accurately
locate sulphides.

2 The 3 selected criteria (High F-Mean, High E-ADR & Low E-ADR) correlate strongly with sulphides fre
DETBrukunga2. These criteria have also been successful in test comparisons with training data in
project 00219 (00135 & 00138).

2% For project 00231 we do not have the detailed measurements above 200m. We know from
DETBrukunga?2 that the majority of the sulphides are shallower than 200m so we cannot check all of
the sulphides. However, the locations where we do have a high response in the WofE seem to correle
very well with sulphides.

2*The bedding in the region dips and also shallows towards the East. The high WofE responses also fo
this eastwards trend.

2= All of the V-Bores also give high WofE responses at depths >400m, suggesting that there is also a
deeper sulphide zone that has not yet been drilled.

Strictly Confidential LL (23/07/2020) 64
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“ No WARR scans were

collected for DP01-60E,
therefore the DCO file
from DP0O1-60W was
used, hence, they have
the same Dielectric
curve.

“ No WARR scans were

collected for DP02,
therefore the DCO files
from DP01-90 was used
as they two scans are
close in proximity,
hence, they have the
same Dielectric curve.
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Dielectrics Adrak

DPO01-60W Dielectrics DETBrukunga2 Sulphides
%TOTSulphides

0.00 10.00 20.00 0 5 10 15
E ’ ° 2 In the training site, DP01-60W, there is no clear correlation between
0 . the DC and the % TOTSulphides in DETBrukunga?2.
E 2 There is a higher DC between 125-200m, correlating with the high

%TOTSulphides in DETBrukunga2, however, there are no other DC
responses in the other areas with high % TOTSulphides.

150 150

2* The running theory is that the DC of sulphides is high compared with
that of siliceous host-rocks. There is not a consistently high or low
250 E *%}ve ¢} 18 AlS3Z §Z V eHO0%Z] = ]v

(w) ydag

200 200

2* There may be some correlation between a change in the DC and a
trough in the E%-Log.
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E%Logs Adrok

© Adrok, 2020 Othel' ADR C
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E%Logs Adrak

DPO01-60W E%-Log DETBrukunga2 Sulphides * In the training site, DP01-60W, there is no correlation between the E%-Loc
%TOTSulphides and the %TOTSulphides at DETBrukunga2.
0.01 0.10 1.00 0 5 10 15 ] )
‘ 0 0 * In the Geoscience Analyst model (below), troughs in the E% have been
added as thin disks in relation to the Full WofE.
et > * In some cases, there is an E% trough coincident with sulphides but this

correlation is inconsistent.

' There may be some correlation between a change in the DC and a trough
in the E%-Log.
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E%lLogs and Dielectrics

DP01-90 & DP02

DPO7

E% trough
coincident with
sulphides but no
ui}@® Z vP

v

DP01-90 & DP02 Eo/é
trough coincident

with top of
predicted sulphides
v Z VP ]v

DP01-90 & DP02 E%
peak coincident —%
with bottom of
predicted sulphides

v Z VP ]v

el b

§ |

.‘\.Mg Ll

)

idie
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2* In many cases, the E%

trough (discs) pick up
changes in DC as we have
proposed from other
projects. In particular, low
S} Z1PZ ] Ju P
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E%Logs and Dielectrics foco

DP01-60W lower zone

DC = Solid Column : (below logging)
(no scaling) ; '

Sulphide% = - -
Variable width, N\ ‘ NNRNEZ_
scaled and semi- = A NAIRNE PYi | High DC, High WofE
transparent column FOORAN e ‘ and E% peak at the
A - top of the high DC

zone. Strong

evidence for

%0 E ] S * LU0 %oZ]
In the principal
sulphide zone, hig

High DC (red) at _
DC = Sulphides

point of noted
sulphides
High DC, high WofE (above
cut-off) and E% peaks at the
top and bottom of predicted
*H0%Z] I}v X 2

BUT t best evidence is from 2
combined scans DP01-90 and
DP02, not just one scan.
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WMF Adrok
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WMF Adrok

DP01-60W WMF  DETBrukunga2 Sulphides

%TOTSulphides
100 900 0 5 10 15

= | 0 : 2* There is no visual correlation between the WMF and the

—L 50 %TOTSulphides at DETBrukungaZ2.
—_— ] |
—— | 2 The WMF has not been used with any degree of certainty throughout
= || o project 00231.
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DP0160W
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0.00 0.50 1.00

JAN

fV

4

)
]
R

-

|
i
MR

N

avaaly

1A

0

50

100

150

200

250

(w) pda@

300

350

400

450

500

drok

Qorrelation 1-5MHzand 5-10MHz  Herak

DP0160W

5-10MHz

0.00

0.50

1.00
0

50

100

150

't

N
a1
o

’J 200

\/
\Vj

300

350

400

)

450

|

500

© Adrok, 2020 mA

(w) yda@

VUV

DP0160W
SD
0.00 050  1.00

0

2 50
100

150

j/ 200

N
(6]
o

300

350

400

450

500

(w) yidag

DETBrukunga2 Sulphides

%TOTSulphides
0 5 10 15
0

50

100

150

200

(w) ydag

250

300

F 350

400

Strictly Confidential LL (23/07/2020)
“p—

E}[s % E Altpe ] =+ }u
Frequency Correlation charts is that a
combination of a peak in the 5-10MHz
+ no peak in the 1-5MHz should be
indicative of sulphides (intensity of
peak corresponding to & sulphides).

= This Correlation Criteria has not been

met in DPO1-60W at areas of know
sulphide mineralisation.
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DP0160W Corr above SD v Depth (m)
(BW 1MHz)

DP0160W Corr above SD v Depth (m)
(BW 5MHz)
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Hz Hdrak

2* No clear sulphide relationships found
with the 1-50MHz Correlation at both
1MHz and 5MHz bins
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Individual Parameters Goncdlusions  Hdrak

2% In some cases, the Dielectrics are high in areas of sulphide mineralisation, however, this is not
conclusive throughout the project due to the lack of any consistently high response in the DC related

sulphides.

2*The E%-Logs have not been able to directly identify sulphides, however, they have been able to dete:
strong boundaries between 2 different materials. This has given some strong E% troughs at the top a
base of predicted sulphide zones.

2= The E%-Log can be used as a good tool to constrain the top and base of high-grade sulphides. E%
troughs can also be indicators of rock boundaries and faults.

2*In many cases, the E% troughs pick up changes in DC as we have proposed from other projects. In
% ES] po EU o0}A S} Z|PZ ] Ju P X 2

2 WMF and F-Correlation (1-5MHz, 5-10MHz & 1-50MHz) charts have shown no strong relationships w
the true and predicted sulphide zones in this project.
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"

© Adrok, 2020 m‘



West

SJmmary of IJthmetrlcs Adrok

DPO2

DP0160W . DP0160E
DPO7

© Adrok, 2020 -!

Lithmetric Value

200m

400m

500m

2= Each V-bore processed as part of this project wa:

ran through the Lithmetrics script to produce a
dataset where each parameter is of equal weight.

2= The weight of evidence criteria for the harmonic

dataset was then applied using peaks in E-Mean,
SD, F-Mean, F-SD, E-ADR and troughs in both F
Gamma and E-ADR. The totals of these were the
final values used to quantify the presence of
sulphides.

2= A threshold value of 15 was set for the presence

sulphides. This shows a good match with the
training data at DP01-60W at approximately 200-
225m below ground level.

2= This feature can be traced from west to east acro

the survey area.

2% Lithmetric values above 15 are also seen running

east to west at 300m and 400m suggesting the
presence of sulphides below the depth of the drill
data.
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Introduction

= This section covers the Lithmetrics analysis of the ADR results.

= The report documents the history of Lithmetrics analysis from the work carried out on
Project 00219 to the latest assessment completed during July 2020.

= Lithmetrics is a process of normalising each parameter recorded in the ADR spreadsl
that each parameter has an equal weighting.

= By looking at each parameter and comparing it with the training data, we can combine
parameters with similar responses to the training it is hoped that we can produce a
downhole signature that we can apply to the V-bores where no training data is availak
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History of Lithmetrics for Project 00231

© Adrok, 2020 Strictly Confidential DL (23/07/2020)
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How diagram (pre-weight of evidence) Oerak

[ Completed ADR spreadshe%t —

1 Before the current report, this flow diagram outlines all the steps
previously covered by the Lithmetrics workflow. Many of these
Normalise processed data have since been altered or removed.
and creation of common The current workflow will be presented in Slide 15.
depth points using

LithMetrics_v100 script.

Calculate the median Subtract value from th Comeare etﬁct?]
for each parameter. median. parameter with the
tralnlng data.

/ Add parameters With\

If results are poor go
back, review and
refine.

peaks that correspond to Verification of created
the material of interest to Lithmetrics against
create lithmetric. Subtract training data.

troughs that correspond to
the material of interest.
Experiment with different

calculations. /

DL (23/07/2020) Strictly Confidential 79
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to present

Adrok

I Timeline of Previous LithmetricsWork =
Klath June 202\

Calculated Lithmetrics which showed promised for 00219 V-bores tested on training V-bore DPafhebDWRO1-90. All
of these were based on subtractions of normalised values from the medi8fg831 Lithmetrics\Archive)0231
Lithmetrics Results v0.1

(8 E «Z E]vP 3Z] A13Z 3Z '"*'d uU v A 0]83Zu SE] A w G} X dZJ-vh
positives. ..\00231 Lithmetrics\Archiv€®0231 Lithmetrics Results v0.1

« After further feedback the Correlation datasets were discontinued as it was decided this relates to otlgiaol

characteristics. The focus was now only harmonics and the E-log. Data re-extracted from 208chahd00m.
..\00231 Lithmetrics\Archiv®0231 Lithmetrics Results v0.2

* Several different iterations were tested called Pyrite 3 to Pyrite 3g. A threshold value ofaeised and this data was

directly compared to the drill hole data in Geoscience Analyst. Pyrite 3g showed the most prodaigal
Lithmetrics\Archiv&00231 Lithmetrics Results v0.3 Lithmetrics vO0.1

* Pyrite 3g converted to a quantitative dataset. This still suggested multiple falsevgesDifferent thresholds tested but

reducing the threshold removed some of the true positives. Increasing the threshold created further false positive
W:\00231 DetCRC 2020SR\Internal Deliverables (00231)\00231 Lithiateitive Lithmetrics v0.2.

L 6th July 2020 #* The weight of evidence criteria was tested on the normalised data, a new threshold value was devised and tlsedfir

these results are presented in this repkt\00231 DetCRC 2020SR\Internal Deliverables (00231)\00231 Lithmetric
Lithmetrics_v0.3.

© Adrok, 2020 Strictly Confidential DL (23/07/2020) 80
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../00231 Lithmetrics/Archive
../00231 Lithmetrics/Archive
../00231 Lithmetrics/Archive
../00231 Lithmetrics/Archive

e ot - Oocoke
Deviations from the median method

Depth (m) Depth (ft) E-Mean MA3 Median  Difference to Median
200 656.168 0| 0.31885 -0.318848
201| 659.449 0.034571| 0.31885 -0.284277
Parameter Median for = Median subtracted from
(normalised 01) | full each parameter
parameter
dataset

2* The top 200m is cropped from the dataset because of beam saturation. In some of the early tests, only the
top 100m was cropped.

2* The median is calculated for each parameter.
2* The differences from the median are then calculated for each depth interval.

2 Lithmetrics are created by adding peaks in parameters at identical depth to the target material and
subtracting troughs in parameters at identical depths that also correspond to the target material.

* Data range for parameters were limited to -1 to + 1 to identify peaks in parameters with a smaller range.
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\ish e 2520 Calculated Lithmetricsfrom Project 00219 Bdrak

Mineralogy Pyrite + Sphalerite  Sphalerite Pyrite
-1 0 1 -1 0 1 -1 0 1

o Lithmetrics Test Pyrite + Sphalerit¢ *

25 7
50

Difference from the Median (SD3.-
+ WMF + Corr 80)(Corr 1-5 + E-

“ The same metrics applied to the

three 00219 holes were applied to
DPO1.

75
il ‘ = log + 5D 5-10) " Some positive feedback received

150 - ~ from SR for the Pyrite lithmetric.
i " | " However, WMF, E-SD and E-Mean :

200

225 ' y Lithmetrics Test Sphalerite have low to moderate variance and
E an — — Difference from the Median (WMF eZ}po v[S E o00C v
s - + SD 1-5+ E-Mean +E-$Bleg + final lithmetric.
) el o | = Sb 5-10) A revised lithmetric is now
s = presented which considers these
a00 findings.
425
450 - 4 : | Lithmetrics Test Pyrite Difference
475 1 A & ol from the Median (SD 1-5+ WMF +
S — : Corr 510)}(ESD+Corr 1-5+E-Mear
| SPHALERITE + E-SD).
B e
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wmane DEN1-60W Revised after all factors consideredBdrak

Pyrite 2

-1 -0.75 -0.5 -0.25 D

0,25 0.5 0.75 1

25 7

73
100 - —
125
150
175
200 -
225
250
215 -
e
325
350 o
375
400
425 -

Depth {m)

450
475 -

300 -

Pyrite 2
PeaksSD 1-5, F-Gamma,
Corr 5-10, E-Gamma

TroughsSD 5-10, D

Difference from the

Median Metric Excel
Calculation

(SD 1-5 + F-Gamma + Corr
5-10 + E-Gamma)-(SD 5-10+
F-SD)

© Adrok, 2020 -mn

Strictly Confidential DL (23/07/2020)

2* The Pyrite 2 Lithmetric is a simplified

version of the Pyrite Lithmetric. This
discards many of the low variance
parameters such as WMF but still uses
F-SD because this parameter had some
positive matches in the V-bores tested
in Project 00219.

2* The Pyrite 2 Lithmetric implies multiple

sulphide zones below 250m, especially
between 325-360m and 430-460m
which need exploring.

™ There is too much beam saturation

between 100-200m producing false
positives for sulphides between 170-
200m.
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e e DPOL Normalised Flots fdrok

0.137(Highest) E-log

0.127 SD 30 Correlation criteria
0.110 Corr 510 Follarls . . .
0.092 SD 1-5 P FA0R # The E-log has the most variance and shows a positive trend but this could
0.086 F-Gamma "7 because of beam saturation between 100-200m.
0.085 E-Gamma
0.078 ESADREN ;e btcen #* The Correlation and SD 1-5 and 5-10 plots together with E-Gamma and F-
S %‘Z; - Gamma also show high variance. But the Correlation is not thought to relate to
0,002 ST sulphides. The harmonics will be used for designing a new lithmetric for this
0.020 BW Harmonics oo e s 1 hi data.
0.019 E-ADR [ s . .
0.018 FSD A #* In contrast the parameters that show the least variance are E-Mean, F-Mean,
0.008 NMO DC ; NMO DC and E-SD. These will not be considered for designing a new metric for
0.007 F-Mean - this data.
0.002 E-Mean et

0.001(Lowest) ESD

MNormadised Data 0 to 1
Mineralogy E-ﬁr.l:li E-E.:rrmn F-H‘mn E-SD F A.PF: F-aamma F rn-.z:n" =50 Erl:-q \'.'-'-F i l:n."r'. 5 5Llr'. 5 Lo r‘5 in EIE‘-i ia .'-IHEI Earg.'EIII _|:||,',' -|g:-r|-..ur||::.

o
H
50 -
5 =

100

LT,

115
150
175

i -

150
75
L]

ol
150
1
00

Oupkh (mj

35 -
450
475

=]
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2t ure 202 . : Hdrak
DP01-60W Training site

Pyrite 1 Pyrite b PyrieE I Pyrike Id Pyrite J= Pyriie Pyrite 3o

-1 -D.75 05 -025 @ 435 05 075 L -1 0% -5 025 0 035 05 075 1 - H7E 405 -0 @O 425 05 4% 1 -1 -5 -D5.-0035 & 935 @5 075 ¢ -1 -0.35 -0.5 -0.25. @ fEps 05 475 4 -1 095 0.5 <035 O DS DS DS 1 - 05 .05 0235 0 035 05 075 |

& Porite 3 [E-SD+E-Mapn+E-Garirma +F-A08% |

M ] «{E-log + F~50+ F-Mgan 4 F-Garmma + E-ADR} Pyrite 3b E-S04E-Mean+E-Gamma Pyrite 3¢ F-S04F-Mean=F-Gamma Pyrite 3d F-S0+F-Mean+F-Gamma+ Pyrike 38 Pyribe 3F | Pyrite 3g

= E-SD+E-Mean+E-Gamma E-SD+E-Mean+E-Gamma+ F-ADR F-5D+F-*gan+F-Gamma+ E-ADR  KF-ADR+ F-5D+ E-50}-(F-Gamma + E-log)

1

135

150

175

2 . — — - . — —

w1 - - = — — e =
E 2 N — = ——— - —— — = =
Pl — s~ == = e = =
Fowmq — S —— + E— — a— Sl —— —_ -

5 — == == — = = =

™

il

an

4§

45 -

4%

=

#* In these examples the data was cropped from 200m instead of 100m. The approach for creating Lithmedirosd-emchanged,
although the focus was purely on the eight harmonics and the e-log as these showed promise in the early develofimaentigtt
of evidence procedure.

¥+ Seven different Lithmetrics were created, all of which appear to over estimate the presence of sulphides.
= All lithmetrics apart from Pyrite 3 suggest mineralisation below 200m rather the@Ganh2

¥ These were tested against the training data in Slide 12 with the most promising result Bydisz3ssed in detail.
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: 26th June 2020

AGeoscience.

A\ NAT VYT
FiEs W ¥ .'LJ_- 1.1

Lithmetric Pyrite 39

(FADR + F-SD + E-SD + E-
Mean ){FGamma + E- 229m

log)

© Adrok, 2020 -

drok

DP01-60W Training site -

* The Pyrite 3¢ lithmetric adds together all the strong peak parameter:

from the weight of evidence method and subtracts the strong trough
parameters thought to be associated with sulphides.

™ There are regular matches between the lithmetric Pyrite 3g and the

known mineralisation between 200-300m.

™ This lithmetric still suggests excess pyrite below 350m.

* Shallower mineralisation is observed in the drill data above 200m is

observed in the lithmetric because of the beam saturation.

™ This approach will need further refining but is progress on the origin:

pyrite 2 lithmetric which produced more false positives and also faile
to identify some of the sulphides in depth associated with sulphides.
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Lithmetric Name

Pyrite 2
Pyrite 3
Pyrite 3b
Pyrite 3c
Pyrite 3d
Pyrite 3e
Pyrite 3f
Pyrite 39
WofE Peaks E-ADR

WofE Peaks & Troughs E
ADR

© Adrok, 2020 -E

Qmmary of tested Lithmetrics ~ B9rek

¥ This table summaries all the examples of Lithmetrics tested using the difference from the median
method on the training V-bores and the weight of evidence method tested against every V-bore.

¥* None of the difference from the median examples perfectly pick out the sulphides but Pyrite 3g
matches well between 200-300m.

* t [oo V}IA ]e pee v 038 EV 3]A %% E} Z AZ] Z & u}A « u vC }( §Z
guantitative valuation of the presence of sulphides called weight of evidence. An example of one of the
two tests using the weight of evidence method is shown in the figure on the left.

Calculation Success Reasons
(SD1-5+F-Gamma+Corr5-10+E-Gamma)-(SD 5-10+ F-SD) No Multiple false positives, correlation parameters not thought to relate to sulphides
(ESD+E-Mean+E-Gamma+F-APFHDb+F-Mean+F-Gamma+E-ADR) No Multiple false positives, matches with training data rare
E-SD+E-Mean+E-Gamma No Multiple false positives, matches with training data rare
F-SD+F-Mean+F-Gamma No Multiple false positives, matches with training data rare
F-SD+F-Mean+F-Gamma+E-SD+E-Mean+E-Gamma No Multiple false positives, matches with training data rare and not consistent
E-SD+E-Mean+E-Gamma+F-ADR No Multiple false positives, matches with training data rare
F-SD+F-Mean+F-Gamma+E-ADR No Multiple false positives, matches with training data rare
(FADR+F-SD+E-SBfsamma+ E-log) Somewhat Some good matches between 200-300m but also somediilsesbelow this.
Peaks in E-ADR + E-Mean+ E-SD+ F-Mean+ F-SD+ trough in F-Gamma Yes Reduced false positives below 300m, values similar to % sulphide
Peaks in E-ADR + E-Mean+ E-SD+ F-Mean+ F-SD+ troughrimfa Yes Slight increase in response to sulphides. False positstdsreduced, values similal
+ trough in E-ADR to % sulphide
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e How diagram (post weight of evidence)

[ Completed ADR spreadshe%t

/ Normalise processed da@
and creation of common

Data output with top 200m

removed.
\ J

© Adrok, 2020 -mﬂ

depth points using Select 7 harmonic
LithMetrics_v100 script. parameters.

/Complete weight of\

evidence for peaks
(EADR, E-Mean, E-
SD, F-Mean, F-SD an(
troughs (F-Gamma,
E-ADR). Test different
variations if initial

refine.

If results are poor go
back, review and

K results are poor. /

(&

Compare each
parameter with the
training data
guantitatively. Set
threshold value.

Strictly Confidential DL (23/07/2020)
"

RAdr

Run for all other
V-bores.

|

If results are
good, continue

%

a
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Weignt of Evidence Method Adrok

— =
Data sorted by value B Top 4 peaks
3 2 3
. . 372 1 2 3 1 = - - : ,
either high or low. (see L 1 3alu|zlace values 25m above and below = buffer of 25m either side of the peak in the
i 37 1 3 1 .
third note) o ; 1 3 = 20 cells above and below (20m buffer on either side)
Depth (m] Depth (ft) F-ADR MA 379 3 2 = 10 cells above and below (10m buffer on either side)
0.603223 = 1 =5 cells above and below (5m buffer on either side)
0.602662 i

384
385
386
38T
388
383
330
]
352
393
3594
=]
336

v

v

Totals added and graph :I—fz

plotted. A csv output for ——
Geoscience Analyst created. —

R N N N o o
PR ARRERARAERRERERARARAERRBELEARREE R AR

[l ) S G S AT ]
L0 O S I 1 O Y

“ This uses the same normalised data used for the difference from the median médthisda relatively quick approach taking 1.5-2 hours per V-bore,
compared to a full day for the zonation method and uses specific parameters rather thaullttath suite. The approach @so more quantitative than
zonation or the difference from the median method.

“ Run the Lithmetrics_v100 script as before and paste the data into the moving average spréduisherly the harmonics dataleate separate tabs for
each of the parameters listed below. Copy the data and sort into high or low p&eanalues.

™ The parameters used are Low F-Gamma, High F-ADR, High F-Mean, High F-SD, High E-Mean, High E-SDoandatigk tr E-ADR (as these show
promise in the non-normalised data. The top 4 peaks or troughs for each of the parametees was weighted from 4 to 1 with the exception of E-ADR
where the top two peaks were weighted 3 and 4 and the top two troughs were also given a weighted \@&lusdot.

“ All the values were then added together, to produce the final value at each degtivaht
“ Values of 15 or greater are considered mineral zones as these are sintilarpercentage values for sulphides present in the rocks.

e,

This gives a value more similar to the estimated percentage of sulphides from thadrdata than the difference from the median method.




DFO1-60W Lithmetrics Weignt of BEidence Adrok

DPO1-60W Weight of Evidence

N

o J

© Adrok, 2020

—Lithmetric WofE E-
ADR peak and trough

—Lithmetric WofE E-
ADR peak

—Processed data WofE

¥ Two sets of results are shown. The red line uses weighted |

values of 1 to 4 for E-ADR. The blue line uses weighted pe:
values of 3 and 4 and weighted trough values of 3 and 4. Tl
orange line is the weight of evidence data processed withot
using the normalised data from the Lithmetrics script.

* Both sets of Lithmetrics data indicate potential sulphides at

325m which is not seen in the processed data.

* Both methods still show some values above 10 below 350mn

but this is greatly reduced using the Lithmetrics method
compared to the none normalised Weight of Evidence datas
Furthermore, none of these values are above or at the
threshold value of 15.

2* When using troughs for E-ADR there is an increase in value

between 200m-225m above the threshold value of 15.

# E-ADR peaks and troughs for lithmetrics will now be compa
with the training data for DP0O1-60W.
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DRU1-60W Comparison wit

Training data

values at

4 / surface
¥ WofE using normalised : WofE using normalised
' lithmetric data Top 4 lithmetric data Top 2
peaks in E-ADR - B peaks and Top 2 troughs
| in E-ADR

Reduction in
value

10 15
Lithrmetric %alue Lithrnetric Value

¥ When the two approaches are compared there is a slight improvement in the results if E-ADR peatagiredare used instead of just

E-ADR peaks.
© Adrok, 2020 Strictly Confidential DL (23/07/2020) 92




Adrok
DP01-60W Training site EADRpeaksand troughs

¥ The weight of evidence method adds about 30 minutes to the data
analysis but removes some false positives at depth compared to the

difference from the median method.
222m

* The key mineral zone is clearly picked out at 200-230m.

297m

* This lithmetric still suggests moderate values below 325m but this is
reduced when only peaks in E-ADR are considered. Also below the
of the drill data, the values drop off to close to zero.

369m
= Shallower mineralisation observed in the drill data above 200m is nc
observed in the lithmetric because of the beam saturation.

Uthmatac Value

Strictly Confidential DL (23/07/2020) 93
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DP01-60E Lithmetrics Weight of Ewdence Adrok

[IFIH HIE

* The sulphide mineral zone can be defined as occurring between 200-240m.

¥ The sulphide zone is larger by approximately 10m when both troughs and peaks in
ADR are taken into account.

¥* The area which appears red in the Geoscience Analyst model at 455m is below the
threshold value of 15.

DPO01-60E Weight of Evidence

0 5 10 15 20 25 30 35
200 L ,
—
250
1
300 —Lithmetric WofE
E E-ADR peak
§35o
a — Lithmetric WofE
400 E-ADR peak &
- trough
500
Lithmetric “alue
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DF01-90 Lithmetrics Weignt of Bviaence Adrok

DPO1-90

£ Using a threshold value of 15 three sulphide zones are picked out by both peaks in E
and peaks and troughs in E-ADR methods. The first is at 275-300m, the second is at
and the third is at 390m.

¥ The peaks and trough method also identifies a sulphide zone at 300m.

DP01-90 Weight of Evidence

0 5 10 15 20 25

200 | 200m

250
'f—:;::- —Lithmetric WofE E-

300 j:l%_\_r%: ADR peaks 300m

—Lithmetric WofE E-
ADR peaks &

400 J___,———f—; troughs 400m

450

Depth (m)
w
g

500 500m

Lithrmetric “alue

Strictly Confidential DL (23/07/2020)
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DPO2 Lithmetrics Weignt of Emaence  Adrok

¥ Using a threshold value of 15 two sulphide zones are identified at 200m and at 360m usi
both peaks in E-ADR and peaks and troughs in E-ADR.

¥* The zone at 200m is 15m thicker when peaks and troughs in E-ADR are used.

DP02 Weight of Evidence

0 5 10 15 20 25 30 35
200 l T — 200m
200 —Lithmetric WofE E- 300m
= ADR peaks
%350 — Lithmetric WofE E-
e ADR peaks & trough:
400 400m
450
500 500m

Lithmetric “alue

Strictly Confidential DL (23/07/2020)
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DPO6 Lithmetrics WWeignt of Emaence  Adrok

OPO&
¥ The peaks and troughs in E-ADR approach picks out a sulphide zone at 200-2

2= Both peaks and peaks and troughs methods pick out sulphide zones at 325-34
and at 425m.

DP06 Weight of Evidence

0 5 10 15 20 25

200 — — 200m
250
_:;3 —Lithmetric WofE E-
m
= . ———, ADR peaks 300
%/_ 350 ___'__r—
a —Lithmetric WofE E-
400 ADR peaks & 400m
troughs
450
500 500m

Lithmetric Yalue

DL (23/07/2020) Strictly Confidential
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DFO/ Lithmetrics Weignt of Emaence  Adrok

DPO?

¥ E-ADR peaks and troughs approach identifies a potential mineral zone betwesd
200-225m.

» A second mineral zone is identified between 330-350m.

DPO7 Weight of Evidence

0 5 10 15 20 25

200 lﬁ__% 200m
—
250 . .
—Lithmetric WofE

300 ]_5% E-ADR peaks 300m
§:350 —Lithmetric WofE
e E-ADR peaks &

400 troughs 400m

450

500 | 500m

Lithrmetric “alue
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DPO8 Lithmetrics Weignt of Emiaence Adrok

2 E-ADR peaks and troughs identifies three potential mineral zones. The first zone i
between 260-270m. The second zone is between 330-355m and a third mineral
zone is seen at 480m.

DP08 Weight of Evidence

0 5 10 15 20 25
200 200m
. %
—
300 E: 300m
E —
£ 350
& I —Lithmetric WofE E-ADF

400 peaks 400m
450 —Lithmetric WofE E-ADF

_\_> peaks & troughs
500 500m

Lithrmetric “alue

DL (23/07/2020) Strictly Confidential
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West

“.
>

> DPO160W . DPO160E
% DPO7

DP02

DP0190 §

Geoscience Analyst Model Oocolk

East

£* When all the sites are combined, a sulphide body is identified around 2(
et 7 which can be tracked west to east and also to the south in DPO7. It coul
' , also be located in DP08. However, if this is the case it would be present
| i above 200m and covered by the beam saturated zone.

* The sulphide body is especially clear in the two angled stares DP01-60l
DPO1-60W.

* If a threshold value of 15 is used this would imply further mineral zones
orientated in a similar direction (north-east to south-west) at
approximately 300m below ground level.

Boundary

Sulphide Body

)

© Adrok, 2020 -!
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Pyrite 2

-

IWofE peak
& trough

Conclusions Adrok

* False positive

False Positives for DP@EOW

IR

Number of false positives

© Adrok, 2020 -!

Lithmetric

ADR

Pyrite  Pyrite 2 Pyrite 3 Pyrite 3b Pyrite 3c Pyrite 3d Pyrite 3e Pyrite 3f Pyrite 3g WofBMe{E E-

ADR

peaks peaks

only

and
troughs

* The Lithmetrics technique has gone through several iterations

throughout this project initiating from the difference to the median
method to a weight of evidence approach. The latter is a relativel
guick method taking 1.5-2 hours per V-bore from running the scri
to creating a Geoscience Analyst input. This is reduced from a fu
day for the zonation method and uses seven specific parameters
rather than the full ADR dataset.

* From analysing the drill data at DP01-60W, the weight of evidenc

method reduces the number of false positives from as high as ter
just one. A strong response is seen at the target depth for sulphic

* The most effective method for applying the normalised lithmetrics

dataset is using the weight of evidence approach. Specifically usi
both peaks and troughs in E-ADR rather than just peaks in E-ADI
better because this further enhances true positives without
increasing false positives.

* The weight of evidence approach is also more quantitative than tl

difference from the median method as the values more closely
relate to the sulphide weight percent values estimated from the
training data (e.g. 0-30) rather than an arbitrary range of -1 to 1.
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2% In order for test for repeatability for this project, stares
collected from DPO1 and DP02 were compared right through
from the raw data to interpretation of the target sulphide
materials.

2 The two V-bores are located 11 metres apart in the same
geological setting.

2% The data was collected on the same day and with the same

3 o pPoas A settings.
- .*,""~_"‘.-“j 3 4 -
S B DRO1=908 ', - -
- = . Date and time of collectior 30" October 30th October 2012
2012 4:39am 6:23am
Dip Angle 90 90
Time Range 20000 20000
Chainage 500 500
Delay 9.92x10P 9.92x10°
Sample Rate 5x10 5x10
Strictly Confidential DL (27/07/2020) 102




Methodology for the 1D Repeatability  Bdrak
assessment

Correlation mehtod

[ Compare Raw Data with the }

‘ A step by step workflow for all the steps

Stare processing for Correlatio\n, covered in this report

Harmonics, WMF, E-log &
Bandwidth Harmonics 10 point moving average
For DP01-90 and DP02 using a calculated for each paramete
merged stare and identical l

rocessin
\_ i | J

Mean, Min, Max, Standard Semi-Quantitative and
Deviation calculated for each Quantitative

parameter from 200-500m Comparison of

depth. Range calculated. Processed data

|

Compilation of WofE and Semi-Quantitative
Lithmetrics results for DP019 comparison of
& DP02 Lithmetric Results

Strictly Confidential DL (27/07/2020) 103
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Smi-Quantitative Assessment

drok

" In order to look at the differences in the profiles of the graphs producing during processing. A similastyasdl

created.

" This looks at the profiles of the data at 50m intervals from 200-500m and gives a value between 0 and 3 depending
whether the profiles go in the same direction or going in the opposite direction. The values are not important as long

the peaks and troughs are seen at the same depths.
“ This methodology was used for both the trend assessment of the Processed data and the Lithmetric Results.

No similarity
Less than 50% similarity
More than 50% similarity
100% similarity

0

o~

ol

§
S

300

Example for similarity index

value of O

© Adrok, 2020 m

1
2

(w) yidaqg

Criteria

Peaks correspond with troughs for the entire 50m section.
Peaks will correspond with peaks and troughs will correspond with troughs for less than 5@&0ifrttsection.

Peaks will correspond with peaks and troughs will correspond with troughs for more than 508%0m section.

Peaks will correspond with peaks and troughs will correspond with troughs for 100% of the 5i@m. sec

>
S
X

&

)

Fii B

Example for similarity
index value of 1

(w) ydsqg

H

\1
\

h

Example for similarity
index value of 2
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(w) yidaqg

5 II 450

.h".'\-
e

.
-
e
k1
i
i
h

| - £00)

(w) ydsg

Example for similarity
index value of 3
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Raw Data Comparisons Adrok

For both V-bores, two stares (S1 and S2) were merged together in order to improve the quality of the data.

DP0190 DPO02

WO =021 cdip time 215205, e ke 100,065,
1 T

T T
110
1 1 1 1 -13¢ |
[ Ji{ L] [ | WA K]

1
1 1 1 1
1Al [ES{ MU T ] LI ot ldib ELEE [ il L L] 10D 1aadd Bk R BT [ RI B R
e [l

K-gp02-an s cip e 20503, ey dadl 100 005

Zipnal

Zipnal

firpging demmh 2 Bm ﬁr;in.éﬁ:r:lﬂdtn
L u
% g % g
: N ;
‘3 200 oo AL 517 1003 g “a 200 a0 AL 511 1007 g
fircing coprh 150 Arcing ckgh 240ms
| |
E 2. \’V[ﬂ'\.m’“ E 2.
g I 1 a 3 : ﬁ'u’ .
o 2 40 dj:l?.m 200 193¢ 1230 o 210 427 £ 200 1236 1230

d=:|-|1 irm}

2* When the data was ran through the QAQC software, similar peaks and troughs can be identified, especially in
the 5-10MHz correlation at 700m and between 200-600m in the 1-5MHz frequency range.

: . . 105
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Processed Data Adrak

* For both V-bores DP01-90 and DP02 E-logs, correlation, harmonics (E-ADR, E-Gamma, E-Mean, E-SD, F-Al
Gamma, F-Mean, F-SD) and Bandwidth harmonics were processed using the current G&G workflows. The se
dielectric were used for both DP01-90 and DP02 because the V-bores are so close to each other

X3 smooth, data output at 128 pixels. Depth X3 smooth, data output at 128 pixels. Depth

E-log and Weighted Mean Frequency  .,nyerted using DCO file. RadamaticV3 user converted using DCO file. RadamaticV3 use

Time zero subtracted, data extracted at 128 Time zero subtracted, data extracted at 128
Harmonics pixels. Depth converted using DCO file. pixels. Depth converted using DCO file.
RadamaticV3 used. RadamaticVV3 used.

1-5MHz and 5-10MHz extracted from the 1-5MHz and 5-10MHz extracted from the

Correlation Method merged stare using CalcCorrections script. merged stare using CalcCorrections script.

Time zero subtracted Vertical Correction, Time zero subtracted Vertical Correction,
subimage to 500m, split to 10 subimages subimage to 500m, split to 10 subimages
before Bandwidth harmonics extracted at 12{ before Bandwidth harmonics extracted at 12t
pixels, using Radamatic 2.63 and Radamatic pixels, using Radamatic 2.63 and Radamatic

Bandwidth Harmonics

** In order to compare the processed results a 10 point moving average was produced for each parameter and
plotted alongside each other. Minimum, Maximum, Mean, Range and Standard Deviation were also calculated
from 200-500m removing noise from the dataset.
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" There are differences in trends through most of the section

between 200-500m and the only area where the trend similarit
Index is greater than 1 is between 3860.

™ Between 360-370m F-Gamma values are both close to 0.8 ant

show a slight negative trend. Between 380-420m, the trends al
also closely matched, although values for DP02 drop more
steeply to 0.75 compared to 0.82 for DP@Q-

'« Statistically the results are similar except the minimum and

standard deviation with the standard deviation values doubled
0.36 from 0.18 in DP02 and the minimum values are 0.17 less
DP02 compared to DPD.

Trend similarity Statistics DP0190 DP0O2
200-500m

200250m 1
Mean 0.82 0.79
250-300m 1 Max 0.88 0.89
300-350m 1 Min 0.70 0.53
. 350400m 2 Standard  0.18 0.36
Similar Dev
Different  400450m 2 :
Range 0.03 0.04
450500m 1
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e O A -' e 7+ Between 200-250m the trend similarity index has a value of 3
although values for DP02 are higher than DP01-90 by
approximately 0.1.

2* A trend similarity index of 2 is seen between 300-350m again
i with values for DP0O2 greater by 0.1-0.2.

"« Statistically there are differences, especially in the maximum
where DP02 has a value greater by 1.45 than DP01-90 and thi
standard deviation DP02 has a value greater by 1.41 than DPC

1’_ ___.-—_I — . . . . . .
-§ S | =" 90. For the remaining statistics the difference in value between
: | 1 DP01-90 and DPO02 is less than 0.3.
Z..,."' s z 150 '_:l
: <
B = 00 3 Trend similarity Statistics DP0190 DP02
% 200-500m
{ 200250m 3
" %= 50 ;. Mean 1.73 1.77
{ 250300m 1
{ = Max 2.48 3.93
i : " ; 300350m 2 _
3 Min 1.17 1.22
i 350400m 1
3 LF Similar Standard 1.30 2.71
/} 'fu:l Different 400-450m 1 Dev.
i e 450-500m 2 Range 0.18 0.26
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“ Similar trends are seen from 200-220m but then between 220-
300m, the trends are different with values decreasing for DP0O2
and increasing in DPCH0.

“ Below 300m, the trends are more similar, and the trend similar
iIndex increases from 1 to 2 The only exception is between 34C
350m where values in DP01-90 increase by approximately 40 |
contrast to an increase by 10 in DPO2.

'« Statistically the results are similar especially the mean, range
standard deviation. However, the maximum and minimum valu
at DP01-90 are both larger than at DP02 by 24.52 and 22.39.

Trend similarity Statistics DP0190 DP0O2
200-500m

200-250m 1
Mean 288.72 281.32
250-300m 1
Max 339.07 314.55
300-350m 1 _
Min 215.59 193.32
350-400m 2
Similar Standard 123.48 121.24
Different 400-450m 2 Dev.
450-500m 2 Range 15.28 16.20
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i il SE, . S i S, S, S R S 2 Between 200-250m the trend similarity index has a value of 3
although values for DP02 are higher than DP01-90 by approximate

—— 1 e 10.

= o ——— 2 A trend similarity index of 2 is seen between 300-350m with value:
; for DP0O2 greater by as much as 40. Between 400-450 this drops tt
 — e - difference of 10 again DP02 has the greater values.

) ) ) & Statistically there are differences, especially in the maximum wher
’ . - DP02 has a value greater by 31.23 than DP01-90, the minimum
. where DP01-90 has a greater value by 29.98 and the standard
o0 deviation where DP02 has a value greater by 61.21 than DP01-90
the remaining statistics the difference in value between DP01-90 a
DPO02 is less than 5.5.

™ Trend similarity Statistics DP0190 DP0O2
200-500m

200-250m 3
= Mean 105.46 108.68

250-300m 1

150

Chepth o imeetres T &gl Loeed

0

Max 139.33 170.56

400

o 300-350m
Min 72.85 42.87

150

Standard 66.48 127.69
Dev.

Similar
Different 400-450m

sia | = ! : 500 450-500m 1 Range 12.45 17.99
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EGamma Loras
= Similar trends are seen from 240-260m, with the range of valus
larger for DP01-90 by 0.002.

" 7+ 370-400m shows high trend similarity although the values for
DPO2 are greater by 0.003

'« Statistically the results are similar. The maximum values from
both visits is 1 and the difference in both minimum values and
standard deviation values between both visits is 0.06. The larg
different in values is the range. DP01-90 values are 0.15 great

than DP02.

Camparisenal E-Gamma

ok ) 1B F) k| ki il 1]

am Trend similarity DP0190 DP0O2
200-500m
=1 200250m 2
== 20 Mean 0.78 0.91
= - 250-300m 1
: Max 1.00 1.00
' 5 ”“ 300-350m 1 :
| > Min 0.02 0.08
- = - 350-400m 2
_;:.% “ " Similar Standard 0.98 0.92
. - 450-500m 1 Range 0.35 0.20
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" The interval between 200-250m has a trend similarity index of
with values for DP01-90 greater than DP02 by 0.3-0.4.

" Below 250m the only interval with a trend similarity index great
than 1 is 300-350m where values for DP02 are greater than DI
90 by 0.25.

2* The statistics show high similarity. The range for both D&RD1-
and DPO02 has an identical value of 0.06 and for the mean and
minimum values DP02 has a greater but by no more than 0.05
The biggest difference in the statistics is the minimum which is
0.29 high in DP02 than DPO0-

Trend similarity Statistics DP0190 DP0O2
200-500m

200-250m 3

Mean 0.93 0.94
250-300m 1
Max 1.04 1.33
300-350m 2 _
Min 0.75 0.80
350-400m 1
Similar Standard 0.29 0.53
Different 400-450m 1 Dev.
450-500m 1 Range 0.06 0.06
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E-Mslaan DPD1-50 E-Maan DPO2 Covmparison of E-Maan

< - et e 7« Between 250-350m the trend similarity index is 3. DBO1-

| .
i — = l values are greater than DP02 values by approximately 1.
i s~ =_! “ A trend similarity index value of 3 is also seen at 350-400m. Tl
B — values are greater for DP01-90 than DP02 by approximately 1.
ot = | — This is also true between 450-500m.
| = |
] i.,;—"f "« Statistically the results are similar. The difference in the mean,
iiﬁ minimum and range values are all less than 1. With the except
i DI of the minimum value DP01-90 values are the highest.
- u
! |
_E!"ﬂ 15 i
: | =5
B - | { Trend similarity il Statistics DP0190 | DP02
[ 8 200-500m
= 200250m 1
1% 150 : ‘g Mean 1454 1398
| 250300m 3
s Max 16.94 15.91
) =y 300350m 2 _
| Min 11.15 12.01
. R 350400m 3
| f Different 400450m 2 Dev.
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" Between 200-250m the trend similarity index is 2. DBO1-
values are greater than DP02 values by a maximum of 2. This
also true of the 250-300m interval.

™ A trend similarity index value of 3 is also seen at 400-450m. Tt
values are greater for DP02 than DP01-90 by approximately O.

= Statistically the results are similar. The difference in the mean,
minimum and standard deviation values are all less than 1. Th
range value of 1.10 is identical for both DP01-90 and DP02. F
every statistic apart from the range values for DP01-90 are

greater than DPO02.

Trend similarity Statistics DP0190 DP0O2
200-500m

200-250m 2
250-300m 2
300-350m 1
350-400m 2
Similar
Different 400-450m 3
450-500m 1

Strictly Confidential DL (27/07/2020)

Mean 14.47 14.00
Max 18.94 17.61
Min 11.58 11.04
Standard 7.36 6.56
Dev.

Range 1.10 1.10
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" The trend similarity index of 2 occurs between 200-300m. Valu
for DP02 are greater by approximately 0.01

" A trend similarity index of 2 is also seen between 400-500m
although initially the values for DP01-90 are higher than DP02
0.05. However below 460m the values for DP0O2 are higher tha
DP01-90 by 0.06

7% Statistically the results are similar especially the mean and rar
The minimum values are 0.00 for both DP01-90 and DP02
However, the maximum and standard deviation values at DPO]
90 are both larger than at DP02 by 0.16.

Trend similarity Statistics DP0190 DP0O2
200-500m

200-250m 2
Mean 0.15 0.18
250-300m 2
Max 0.91 0.75
300-350m 1 _
Min 0.00 0.00
350-400m 1
Similar Standard 0.91 0.75
Different 400-450m 2 Dev.
450-500m 2 Range 0.13 0.12
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“ Similar trends are seen from 250-300m but DP02 values are
higher than DP01-90 by approximately 120.

" A trend similarity index of 2 is also seen between 400-450m.
Again the DPO02 values are higher than DP01-90 by approxima

150

"« Statistically only the range show a difference in values of less
than 100 and DPO2 values are higher than DP01-90 by 61.82.

Trend similarity Statistics DP0190 DP0O2
200-500m

200-250m 1
250-300m 2
300-350m 1
350-400m 1
Similar
Different 400-450m 2
450-500m 1

Strictly Confidential DL (27/07/2020)

Mean 618.80
Max 937.10
Min 297.84
Standard 639.26
Dev.

Range 110.75

815.18
1162.48
152.22
1010.26

172.57
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™ A trend similarity index of 2 is present from 200-350m, althoug
there are different occasions when either DP01-90 and DP02
have the highest values.

" Below 350m, a trend similarity index of 2 is also seen between
450-500m. This the time the values for DP01-90 are greater th:
DPO02 by 0.15

"« Statistically all the results are similar. The largest difference in
statistics is 0.05 seen in the minimum value. DP02 minimum
values are greater than DP@D-

Trend similarity Statistics DP0190 DP0O2
200-500m

200-250m 2
Mean 0.36 0.39
250-300m 2
Max 0.98 1.00
300-350m 2 .
Min -0.38 -0.33
350-400m 1
Similar Standard 1.35 1.32
Different 400-450m 1 Dev.
450-500m 2 Range 0.30 0.32
Strictly Confidential DL (27/07/2020) 117
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Car-500 5 10 CFT -5 Corr-50 5 10KHr OF33 Campariwn of Cam-51 5- 1

1] 18] i [} nE 1 ] o2 na =1 Lol | 1

| : 2* The only interval with a trend similarity index of 2 is between
450-500m with values for DP02 higher than DP01-90 by 0.01.

" Above 450m the trend similarity index never exceeds 1.

o it e 7+ Statistically the minimum values are very similar with DPO1-
values greater than 0.02 than DP02. The rest of the statistics
show some more differences by as much as 0.67 for the
maximum values.

_E 200 30 o
g
E
.E 50 W | : o
7 '
E. |
B | i | u-,- Trend similarity [l Statistics DP0190 | DP02
| S 200-500m
_ 200-250m 0
117) 3501 = 151 Mean '011 011
250-300m 1
' Max 0.30 0.97
a0 1m pre ™ 300-350m 1 ;
' Min -0.38 -0.40
' 350-400m 1
a0 a0 | ¥ Similar Standard 0.68 1.37
' Different 400-490m 1 D
S0 L—— 1 s — ~ 450-500m 5 Range 0.17 0.40
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Bardwsidth harmanis: DPIL90 Uand'.'-'id:;::rmmi:: Compari=on of Bandwidth harmerics
. B e e & Wb B @ 2* The only interval with a trend similarity index greater than 1 is
= = i:f ' between 350-400m and even in this interval values for DPO2 t
. \Zb == S_;f} B DPO01-90 are greater by approximately 11.
= = — = i , o : o
" [t e —m * Elsewhere the similarity index remains at 1 indicating little
-w ‘_}_l = e — R similarity in the down hole patterns in DP01-90 and DPO2.
== ; = —— ) - o
—r — " Statistically the results show some similarity. The standard
181 q_ﬁ; ECTTE = — oy . . . .
= = = deviation values are identical and the DP02 values are greater
. —_— {? ———— than DP01-90 for every other statistic. However for every
St H;—f =2 {; - rr%?' statistics apart from the mean, the difference is less than 3.
3 i ' T —
; 3 : A .. Sy
;:l'u - b I:f" r L_:.E‘ g
P = |
o i e = ke i Trend similarity il Statistics DP0190 | DP02
B : 200-500m
=9 5 = z 200250m 1
s - [T ] 2 ']_J ":} N Mean 318 15.15
L ] I = 250-300m 1
] == 1 = Max 32.00 35.00
I | 1uu i I — A 300-350m 1 .
| E | = Min 1.00 4.00
L I — 350400m 2
450 | L = i _t-‘::- At Slm"ar Standard 3100 3100
\1 ;_-2 i = Different 400-450m 1 Dev.
RS Ll = - ahad 450_500m 1 Range 479 508
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F-Garmsma GPOL-90G F-Gamma BPOZ Compariion of F-Gamma
A a7 if:3 o 1] nr 24 [ TR a7 aa e

210 i 220 2* The trend similarity index has a value of 2 between 200-250m.
T~ : Values are greater in DP02 than DP01-90 by approximately O.:
J
g
2
S
%
e

2 A trend similarity index of 2 is also seen between 300-350m. T
values for DP0O2 are greater than DP01-90 by 0.1

"« Statistically the results are similar. The minimum and range
values are identical, while the standard deviation and maximur

7
{
e % - - values are 0.05 greater for DP02 than DR01-
k] H-FFF-FF
'% _—
: 3
%i:;'\_-n {‘f-. 151 50
|
H T; Trend similarity Statistics DP0190 | DP02
= 200-500m
o | - 5 =0 200-250m 2
:}' Mean 0.64 0.73
> 5 250-300m 1 Max 0.80 0.85
}
” s I3 sUbEstin | 2 Min 0.00 0.00
_1\‘ N _ 350400m 1 Standard  0.80 0.85
e ] Similar Dev
) & o Different  400-450m 1 '
i f— 1 e — | - Range 0.09 0.09
450500m 1
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F-A0R DPOL1-580 F-ADR D@02 Compariean of F-ADR

o 1 1] 1 o4 0 Lk

e : ' ' "w ¢ The trend similarity index never exceeds 1 down V-bore.

L,

.H_I

IllI

=
I,

( " Values for DP01-90 are consistently higher than DP02 by at le:

0.2.

150 15

3
) §
s
3 \ i
\ | -
¢ |L i : '« Statistically there are some similarities. The minimum values a
{ / | identical for DP01-90 and DP02. The maximum and standard
? \ ( deviation values are 0.02 higher DP01-90 than DP02 and the
= =% ) range values are 0.03 higher in DP01-90 than DP02.
e || ¢
% 1:' I; "] !
Em '\\ i50 | / 35
: \ | /
H ¢ \ \ Trend similarity il Statistics DP0190 | DP02
{ % s 200-500m
i 7 w | S ) 200250m 1
( ;: Mean 0.42 0.20
< \ 250-300m 1 v pye Y=
; ax . .
/ J 300350m 1 _
v O Min 0.00 0.00
/ \ ) 350400m 1
( |\ ; Similar Standard 0.60 0.58
1 | 3 Y4 Different  400450m 1 Dev.
< s o 450-500m 1 Range 0.08 0.05
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™ A trend similarity index of 2 is seen between 250-300m. DP02
values are greater than DP01-90 by approximately 0.2

“ Below 400m a trend similarity index of 2 is also seen. Again DI
values are greater than DP01-90 by approximately 0.2

" Statistically the results are similar. The minimum value is
identical and the range value for DP02 is only 0.02 greater thal
for DP01-90. Larger discrepancies are seen in the mean,
maximum and standard deviation. Again DP02 values are larg
than DP0190.

Trend similarity Statistics DP0190 DP0O2
1 200-500m

200-250m
Mean 0.59 0.72
250-300m 2
Max 0.75 0.89
300-350m 1 _
Min 0.00 0.00
350-400m 1
Similar Standard 0.75 0.89
Different 400-450m 2 Dev.
450-500m 2 Range 0.09 0.11
Strictly Confidential DL (27/07/2020) 122
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F-50 DPO1-50 F-50DPO2 D paanizan of F-500

w e B ® 2t Between 200-300m the trend similarity index is 2. DP02 values
| are greater than DP01-90 by as high as 0.2 but is as low as O.!
| fj 250m.

= 4 - ". = * Below 300m the trend similarity index never exceeds 1.

) | a " The statistics are similar. The minimum levels are identical.
iy . . .
;/- | f Maximum values and standard deviation values at DP01-90 ar
= ( greater by 0.04 than DP02. The range values for DP01-90 are
< | \ greater by 0.02 than DP02.
3 | 4§
i . 3
= | {
E'I"ll A5 |l IR0
‘ \
% | ;f Trend similarity Statistics DP0190 | DP02
. ;9 200-500m
im 30 J/} a0 200‘250m 2
| Mean 0.48 0.51
- 250300m 2
. | '-. Max 0.74 0.70
| < 300350m 1 :
LLN] aso | .il Ay M|n 000 000
; 350400m 1
| Similar Standard 0.74 0.70
5' | . Different 400-450m 1 Dev.
Strictly Confidential DL (27/07/2020) 123
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E-GammaDPrI1-90 E -G e DO Campariien of E-Gamma

s e i e S S 2* A trend similarity index of 2 is seen between 200-250m. DP02

| (  ; "% values are approximately 0.2 greater than in DP01-
S f C\ B 2* Below 250m the trend similarity index remains at 1. Generally
- { - ( v - DPO02 values are greater than DP01-90, although the differenc
~ :
4 \ values between 420-450m is almost O.
f / I+ Statistically the results are similar. The minimum values from
s ( - i - both visits is 0 and the difference in both maximum values and
. |! standard deviation values between both visits is 0.07. The
- < difference in mean values is greater in DP02 by DP01-90 than
£ - ]
Eax = 350 I\. 250
2 \ )
: 7/ £
§ “l Trend similarity il Statistcs | DP0190 | DP02
i 200-500m
- | 0 | »e 200250m 2
1 ¢ Mean 0.51 0.61
3 | 250300m 1
5 | Max 0.73 0.80
L J 300350m 1 _
C e e - Min 0.00 0.00
{5 % 350400m 1
\> Similar Standard 0.73 0.80
_ 5 _,} Differan 400-450m 1 Dev.
= - s 450-500m 1 Range 0.09 0.10
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Comparises of E-ADR
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" The interval between 200-250m has a trend similarity index of
with values for DP01-90 greater than DP02 by 0.4-0.5.

" Below 250m the only interval with a trend similarity index great
than 1 is 300-350m where values for DP01-90 are greater thar
DPO2 by 0.4.

7+ Statistically the results are similar. The minimum values from
both visits is 0 and the difference in range is 0.04 with DFD1-
values greater than DP02. The remaining statistics are greater
than by more than 0.3.

Trend similarity Statistics DP0190 DP0O2
200-500m
200-250m 2

Mean 0.62 0.26
250-300m 1
Max 0.81 0.57
300-350m 2 _
Min 0.00 0.00
350-400m 1
Similar Standard 0.81 0.57
Different 400-450m 1 Dev.
450-500m 1 Range 0.10 0.06
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EMean Lithmetric

E-Mélaan DPD1-50 E-Muan DPO2 Covmparisan of E-Maan

] ns 1 n s 1 0 ni nid nE ne
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" Between 250-300m the trend similarity index is 3. DBO1-
values are greater than DP02 values by approximately 0.1-0.2.

2 A trend similarity index value of 3 is also seen at 450-500m. Tt
20 values are greater for DP01-90 than DP02 by approximately O.
0.2.

N
(
I~’\".
- isti u imilar. inimum valu
;:‘” < Statistically the results are similar. The minimum values from
" ' - - VISItS | i i IS 0.02 wi
) . both visits is 0 and the difference in range is 0.02 with DP02
A > y I values greater than DP01-90. The difference in maximum and
: 5 f:‘) standard deviation values is 0.04, with DP01-90 values greatetr
: 2 C c§> ) than DPO?2.
: N -
E 4 {./ G Trend similarity il Statistics DP0190 | DP02
( & 200-500m
o i .'I'] > A 200‘250m 1 M 0 58 O 50
ean . .
A ¢ 250300m 3
\ C - Max 0.76 0.71
7= 300350m 2 _
45 il "'m__ K\ 45 Mln 000 000
b i) 350400m 2
¢ & J/ Similar Standard  0.76 0.71
— R T s 450_500m 3 Range 009 011

© Adrok, 2020 V-BOre

Strictly Confidential DL (27/07/2020)

126



E-SD Lithmetric Adrok

E-50 DP0d-80 E-S0rDPOZ Compariaan of E-50
¢ CE— | = ¢ Between 200-300m the trend similarity index is at least 2.DPO:
I:\ values are usually greater by 0.05-0.1
b 2* A trend similarity index value of 3 is also seen between 350-
i " f 120 400m. The values are greater for DP02 than DP01-90 by
? S approximately 0.1.
{1 ! 7+ Statistically the results are similar. The minimum values from
- b both visits is 0 and the difference in range is 0.02 with DP02
; < r, values greater than DP01-90. The difference in maximum and
: a \ standard deviation values is 0.08, with DP01-90 values greatet
: ) ¢ than DP02.
: ) Interval Statistics DP0190 DP0O2
' a M. Bl
" ) n | an 200250m 2
) \ Mean 0.39 0.44
( > 250300m 2
) A Max 0.54 0.62
| f 300350m 1 :
A S 5 ( 450 Min 0.00 0.00
) 350400m 3
1 i Similar Standard 0.54 0.62
/ _5” Different 400450m 2 Dev.
i e — s 450500m 1 Range 0.07 0.09
Strictly Confidential DL (27/07/2020) 127
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" The trend similarity index of 2 occurs between 200-350m. Valu
for DP02 are greater than DP01-90 by approximately 0.03-0.1

2* A trend similarity index of 3 is also seen between 450-500m.
Usually DP02 values are higher than DP01-90 by approximate

0.01.

7+ Statistically the results are similar especially the range where
DPO02 values are 0.01 greater than DP01-90. The minimum va
are 0.00 for both DP01-90 and DP02 However, the maximum &
standard deviation values at DP02 are both larger than at DPO

90 by 0.14.

Trend similarity

Statistics DP0190 DPO0O2
200-500m

Similar
Different

Strictly Confidential DL (27/07/2020)

200-250m
250-300m
300-350m
350-400m
400-450m
450-500m

N PN NDN

3

Mean 0.17 0.23
Max 0.80 0.94
Min 0.00 0.00
Standard 0.80 0.94
Dev.

Range 0.13 0.14
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" The trend similarity index of 2 occurs between 250-300m. Valu
for DP02 are greater than DP01-90 by approximately 0.02

2* A trend similarity index of 2 is also seen between 400-450m.
Usually DP02 values are higher than DP01-90 by approximate
0.04.

7+ Statistically the results are similar especially the range where
DP01-90 values are 0.01 greater than DP02. The minimum val
are 0.00 for both DP01-90 and DP02 However, the maximum &
standard deviation values at DP01-90 are both larger than at

DP02 by 0.01.
Trend similarity Statistics DP0190 DP0O2
200-500m
200-250m 1
Mean 0.50 0.65
250-300m 2
Max 0.89 0.88
300-350m 1 _
Min 0.00 0.00
350-400m 1
Similar Standard 0.89 0.88
Different 400-450m 2 Dev.
450-500m 1 Range 0.13 0.12
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Carr-50 1-Shkikhe DP0I-90

40

150

L1

150

S0

Core-50 1-58THy DPO2
05

]

Corr-SD 1-5M Hz Lithmetric Adrok

Eqmp.lnm; nof Corr-50 1-5MHE
a5

im

“ A trend similarity index of 2 is seen at 250-300m, although thel

are different occasions when either DP01-90 and DPO02 have tl
highest values.

™ At 450-500m, a trend similarity index of 2 is also seen This the

time the values for DP01-90 are usually than DP02 by 0.1.

"« Statistically the results are similar. The largest difference in

statistics is 0.1 seen in the minimum value. DP02 minimum val
are greater than DP01-90. The difference in the mean and
maximum values are 0.01. DP01-90 mean values are greater t
the DP02 value. The DP02 maximum value is greater than the
DP01-90 value.

Trend similarity Statistics DP0190 DP0O2
1 200-500m

200-250m

Mean 0.03 0.02
250-300m 2
Max 0.99 1.00
300-350m 1 _
Min -0.83 -0.93
350-400m 1
Similar Standard 1.82 1.93
Different 400-450m 1 Dev.
450-500m 2 Range 0.38 0.46
Strictly Confidential DL (27/07/2020) 130
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Corr-50 % 10MHr DM

Corr SDS—lOMHz Lithmetric Adrok
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450

" A trend similarity index of 2 is seen between 350-400m. The V
bore with the higher value changes over the interval.

" Between 450-500m the trend similarity index is also 2. Values
DPO01-90 are usually higher than DP02 by approximately 0.1

"« Statistically there are differences. The statistic with the smalles
difference is the mean. The DP02 mean is 0.08 higher than DF
90. The only other statistic with a difference with less than 0.1
the minimum. Values for DP01-90 are 0.09 greater than DP02.

Trend similarity Statistics DP0190 DP0O2
200-500m

200-250m 1
250-300m 1
300-350m 1
350-400m 2
Similar
Different 400-450m 1
450-500m 2

Strictly Confidential DL (27/07/2020)

Mean -0.18 -0.26
Max 0.84 1.00

Min -0.82 -0.91
Standard 1.67 1.91

Dev.

Range 0.40 0.55
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Bandwidth Harmonics Lithmetric
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" There are no intervals with a similarity index value greater thar
and values for DP02 are consistently greater than DP01-90 ap
from 210-220m.

"« Statistically the results show some similarity. The minimum
values are identical. For the remaining statistics only the mean
has a difference greater than 0.4. In all statistics apart from the
minimum and range values for DP02 are greater than C4®01-

Trend similarity Statistics DP0190 DP0O2
200-500m

200-250m 1
Mean 0.07 0.35
250-300m 0
Max 0.50 0.54
300-350m 1 _
Min 0.00 0.00
350-400m 1
Similar Standard 0.50 0.54
Different 400-450m 1 Dev.
450-500m 1 Range 0.09 0.07
Strictly Confidential DL (27/07/2020) 132



Repeatability of processed data Adrak

Similarity Index for all processed data £“ The similarity index has been totalled for both sets of
- processed data
E g 2= For both sets of processed the E-Mean has the highest
g4 similarity index and many of the harmonic parameters have
) 2 moderate to high similarity with values of 8 or higher. In
CHEEETES S S contrast the correlation 5-10 MHz and bandwidth harmonic

N ¢ %Q’ parameters have the lowest similarity index with values
between 6 and 7. This is interesting because the final

2
Similarity Index for all Lithmetrics data interpretation was completed using the harmonic parametel

14

g s 2* The lithmetrics similarity index shows a similar pattern to th
& standard data processing similarity index. Although similari
g I I I values are lower for some of the harmonic parameters suct
i F-ADR and E-Mean, the bandwidth harmonics has the lowe
ST FELSES S PP similarity. The correlation values at both 1-5 and 5-10 MHz
R ¢ g‘ now almost identical to the harmonics.

The similarity index is a measure of the symmetry between
scans at each 50m depth interval.

© Adrok, 2020 V-Bore R Strictly Confidential DL (27/07/2020) 133




Repeatability of WofEResults Adrak

00231 DP01-90 3-Criteria WofE 00231 DP02 3-Criteria WofE

WofE Total WofE Total
0 5 10 15 0 5 10 15

0

- 2 The weight of evidence analysis focussed on high values for F

0 Mean and both high values and low E-ADR values.

120 2* Lows and Highs in E-ADR are seen in both DP01-90 and DPC

P between 240-260m, although there is a difference in value of

100 approximately of 3 for E-ADR lows and 1 for E-ADR highs.
Eml : Between 350-390m F-Mean value are seen in both D#01-
gl and DPO2. The values are higher by 2-3 in DP01-90 than DPC

300 2% Also within the same interval, lows in E-ADR are seen in both

between 370-390m. Values of 3 are seen in both DP01-90 ani
DPO02.

2 The results show good repeatability in the area between 230-
260m and 350-390m.

320
340
360
380 |

400
420
440
460
480
500

Matching E-ADR

Matching E-ADR low high

Matching F-Mean

m F-Mean (High) mE-ADR (High) = E-ADR (Low)}-Mean (High) m E-ADR (High) = E-ADR (Low)

Strictly Confidential DL (27/07/2020) 134
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Repeatability of Lithmetric Results  Hdrak

Litmetrics DPO1-50 Lithragtrles DPO2 Comparkanaf LEhmatrics
0 )

Ltrmmmamw s namemama toowow o» o owon 2 The weight of evidence criteria for lithmetrics used all the harmonic
) [ | parameters apart from F-Gamma has a threshold similarity index of O
' between 200-250m but this increases to 3 between 400-500m .

- Below 350m the patterns are virtually identical, although the values at
DPO01-90 are greater than at DP02 by between 5-10.

* In terms of statistics both only the standard deviations show a value
difference in value of less than 1 with DP02 values greater than DPO1
The minimum values are both identical .

* Overall the results are promising with the similarity index increasing w
depth from O to 3. Also the values below 420m show a difference of le
than 2. The total trend similarity is 11. This equal or above many of th

33 highest similarity values recorded.

Trend similarity nggtésc;[g; DP0190 DP02

: = 200-250m Mean 7.41 6.20
) 250-300m Max 23.00 31.00
f 300-350m Min 0.00 0.00
a.-a " <2 350-400m Standard 6.36 6.99
|/ 400-450m Dev.

Similar
- 450-500m Range 23.00 31.00
Different

Pwaprthe b et s oo Ginons el

w W NN N P O

i ! b E S0
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200
211
222
233
244
255
266
277
288
299
310
321
332
343
354
365
376
387
398
409
420
431
442
453
464
475
486
497

Depth (m)

Condusions of the Repeatability Sudy Horak

Weight of Evidence & Lithmetric results for DPOD-

WOofE value
0 5 10 15 20 25 30
200
211
222
233
244
b
266
277
288
299
310
321
332
343
354
365
376
387
398
409
420
431
442
453
464
475
486
497
5 10 15 20 25 30

m F-Mean (High)m E-ADR (High)= E-ADR (Low)

DP01-90 Lithmetric — DP01-90 Lithmetric 10pt MA

© Adrok, 2020 aEEyErsy=

Weight of Evidence & Lithmetric results for DP02

WofE value
0 5 10 15 20 25 30
0 5 10 15 20 25 30

m F-Mean (High) m E-ADR (High)= E-ADR (Low)
DPO02 Lithmetric —— DPO02 Lithmetric 10pt MA

Strictly Confidential DL (27/07/2020)
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A thorough examination of the raw data,
data processing and data analysis reveals
similarity in the results of DP01-90 and DP!

Similarity is greatest between 340-420m
where both the weight of evidence and
lithmetrics values increase. These values a
as much as three times greater using the
lithmetric criteria than the weight of
evidence criteria. Below 420m, lithmetrics
values are close to zero.

The largest data differences are between
200-220m where more evidence for
sulphides is seen in both the weight of
evidence and lithmetrics in DP02 than DPC
90. The same beam saturation depth of
200m was used for both lithmetrics and
weight of evidence. From looking at the dat
an increase in the beam saturation depth
used in DP02 by approximately 20m would
improve the repeatability of the results.

136
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Sare Transect - Methods

¥ The Stare Transect Energy Mean plot was a successful output from project 00136, and one of the goals of project 00231 i
to replicate it. This method has been chosen to do so after investigating the data @b86.0

# This method is able to find discontinuities in the subsurface, as well as imaging the top of the minenahsatval.

Transect Stares - - Interpretation

{ Both for the Signal {All Energy and {Compilation of the E- {The results were
(SII) and Noise (SOI) Frequency harmonics Mean data with script compared to the
scans. extracted. "% 0}8Z Eueiiiziii_X Seismic profile
{21 directories named { Settings were 16384 { Plotting of the data coincidental with the
vitiU viiAY vooni §} pixel windows at 128 He]VP "% 0}S8Tii_ §} data.
n500. pixel steps. create suf plot of
{ Completed with datasets, usingr=7
Radamatic 3.2. for time-depth
conversion.
- J N J NS / - J

The raw scanned data can be foundain00231DetCRC 2020SR\Data Collected (00136)\Transect Stare

The processed data can be founddn00231DetCRC 2020SR\V-Bores (00231)\Transect_Stare

The final outputs and figures can be found:ikD0231DetCRC 2020SR\Internal Deliverables (00231)\00231 Transect Deliverablégetaeet

The integrated figure within the 3D model can be foun@if0231 DetCRC 2020SR\Internal Deliverables (00231)\00231 00136 BRUKUNGA GEOSCIENCE ANALY

Strictly Confidential OSD (23/07/2020) 137
R

© Adrok, 2020 Stare Transect


file://aglserver0/GandG/00231 DetCRC 2020SR/Internal Deliverables (00231)/00231 Transect Deliverables/Stare Transect
file://aglserver0/GandG/00231 DetCRC 2020SR/Internal Deliverables (00231)/00231 Transect Deliverables/Stare Transect
file://aglserver0/GandG/00231 DetCRC 2020SR/Internal Deliverables (00231)/00231 Transect Deliverables/Stare Transect
file://aglserver0/GandG/00231 DetCRC 2020SR/Internal Deliverables (00231)/00231 00136 BRUKUNGA GEOSCIENCE ANALYST DRAFT 5 03072020

Oom ! A = —— = s —— — Om

500m |

_ : | 500m
Om 250m 500m Om 250m 500m
¥ Energy Mean (Signal-Noise) image created from 21 #* Energy Mean (Signal-Noise) image created from 21
stare stations during project 00136. stare stations during project 00231.

© Adrok, 2020 Strictly Confidential OSD (23/07/2020) 138
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Adrok
Sare Transect - Gonclusions

*#The final output from this process was a
high resolution image that was then
Incorporated into the 3D model (see later
In the presentation.

Oom/™

*We can now produce this style of Stare
Transect reliably, and use it for creating
2D sections based on 1D scans.

250m

|
500m

=
500m *’
250m

Om

© Adrok, 2020 Strictly ConfidentialOSD (23/07/2020)
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P-Scan

© Adrok, 2020 -E

Single

Merged

P-Scan Transect - Methods

Structural
Features

@ Wiggle plot
Energy Mean <
Coloured Plot
@ Wiggle Plot
Energy % Log <
Coloured Plot

@ @ Wiggle Plot
— Energy Mean <
Coloured Plot

©@ @ © @ @ ©

Strictly ConfidentialOSD (23/07/2020)
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The P-Scans were first joined into a
single .tra file, going from five 100m
scans to single 500m file.

The target of the P-Scan transect is to
resemble or improve the imagining
provided by the Stare transect, so we
aim for a similar processing path, henct
the preference for Energy Mean.

After trying both the Single and Mergec
versions of the extracted Energy Mean,
the single provided better contrast and
overall data.

For visualisation and interpretation, the
most interesting visuals are provided by
the wiggle plots, which retain much
more visual data than the coloured plot
for interpretation.

The interpretation technique, very muclt
resembles seismic horizon picking (mo!
on that later).

The P-Scans yielded a great structural
imaging tool that picks up on the major
boundaries and faults.

140


file://aglserver0/GandG/00231 DetCRC 2020SR/Data Collected (00136)
file://aglserver0/GandG/00231 DetCRC 2020SR/V-Bores (00231)/P-Scan/Single
file://aglserver0/GandG/00231 DetCRC 2020SR/V-Bores (00231)/P-Scan/Single
file://aglserver0/GandG/00231 DetCRC 2020SR/Data Collected (00136)
file://aglserver0/GandG/00231 DetCRC 2020SR/V-Bores (00231)/P-Scan/Merged
file://aglserver0/GandG/00231 DetCRC 2020SR/V-Bores (00231)/P-Scan/Merged
file://aglserver0/GandG/00231 DetCRC 2020SR/Data Collected (00136)
file://aglserver0/GandG/00231 DetCRC 2020SR/V-Bores (00231)/P-Scan/Single/Harmonics
file://aglserver0/GandG/00231 DetCRC 2020SR/V-Bores (00231)/P-Scan/Single/Harmonics
file://aglserver0/GandG/00231 DetCRC 2020SR/V-Bores (00231)/P-Scan/Single/Harmonics
file://aglserver0/GandG/00231 DetCRC 2020SR/Data Collected (00136)
file://aglserver0/GandG/00231 DetCRC 2020SR/V-Bores (00231)/P-Scan/Single/E-Logs
file://aglserver0/GandG/00231 DetCRC 2020SR/V-Bores (00231)/P-Scan/Single/E-Logs
file://aglserver0/GandG/00231 DetCRC 2020SR/V-Bores (00231)/P-Scan/Single/E-Logs
file://aglserver0/GandG/00231 DetCRC 2020SR/Data Collected (00136)
file://aglserver0/GandG/00231 DetCRC 2020SR/Internal Deliverables (00231)/00231 WF5 Transect
file://aglserver0/GandG/00231 DetCRC 2020SR/Internal Deliverables (00231)/00231 WF5 Transect
file://aglserver0/GandG/00231 DetCRC 2020SR/Internal Deliverables (00231)/00231 WF5 Transect
file://aglserver0/GandG/00231 DetCRC 2020SR/Data Collected (00136)
file://aglserver0/GandG/00231 DetCRC 2020SR/Internal Deliverables (00231)/00231 00136 BRUKUNGA GEOSCIENCE ANALYST DRAFT 5 03072020
file://aglserver0/GandG/00231 DetCRC 2020SR/Internal Deliverables (00231)/00231 00136 BRUKUNGA GEOSCIENCE ANALYST DRAFT 5 03072020
file://aglserver0/GandG/00231 DetCRC 2020SR/Internal Deliverables (00231)/00231 00136 BRUKUNGA GEOSCIENCE ANALYST DRAFT 5 03072020
file://aglserver0/GandG/00231 DetCRC 2020SR/Internal Deliverables (00231)/00231 00136 BRUKUNGA GEOSCIENCE ANALYST DRAFT 5 03072020
file://aglserver0/GandG/00231 DetCRC 2020SR/Data Collected (00136)
file://aglserver0/GandG/00231 DetCRC 2020SR/V-Bores (00231)/P-Scan/Merged
file://aglserver0/GandG/00231 DetCRC 2020SR/V-Bores (00231)/P-Scan/Merged

drok

P-Stan Transect t The chosen method

P-Scan — Single | .

Using Radamativ v3.2
the 5 P-Scans were first
horizontally rectified
and then joined into a
single P-Scan of 4586
traces.

Using Radamatic v3.2
the larger image was
spilt into 5m intervals
(of chainage).

© Adrok, 2020 -E'

Energy Mean

Using Radamativ v3.2
batch processing
options, the Harmonic
parameters of each
interval were extracted.
For depth conversion,
we used the closest
possible WARR.

_ Wiggle plot

Using Matlab scrip
harmonicSurfGenerator
_v100 we con produce
the wiggle plots.

Structural
Features

Using Inkscape or any
other image editing
with transparencies and
layer capabilities, we
can now interpret the
output.

Detailed instructions
follow.

Strictly ConfidentialOSD (23/07/2020)

The diagram in this slide, presents the
specific steps taken to produce the fina
deliverable.

Following this steps will ensure
repeatability.
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P-San Transect t Energy Mean wigde plot

2* This figure shows 100 wiggle tracks, each one calculated
from 45 to 55 traces, out of the total almost 5000 traces
collected in the 500m of profile scan.

2* The transect runs from NE to SW, following a road
southwards from the mined out pit.

“ The attribute shown is the Energy Mean of the Sl scan,
higher in peaks and lower in troughs, with values typically

between 5 and 15.

closest possible WARR:
¥40 to 150m uses DPOG.
%4155 to 350 uses DPO8.
¥355 to 500 uses DPOY.

500m
Strictly ConfidentialOSD (23/07/2020)

2* The depth correction applied is dynamic, according to the

DPO7 (T500 )t
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250m

P-San Transect t Horizon Aicking

Adrok

2* This figure shows the first step of the interpretation proces

2* The interpreter will focus on lateral trends between at least

three tracks (15m), following these features.

The main priority is lateral continuity of traces with
similar peaks or troughs.

Its important to notice the change in intensity, to
detect anomalies or interruptions.

While following the horizon laterally, try to detect

similar features above and below to strengthen

1.
2.
3.
confidence.
5":;‘»'\”" i’!
mfi,:r.,_T...wf'»l'
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500m
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P-San Transect tInitial interpretation

2* This figure shows the second step of the interpretation
process.

2* The interpreter will focus on identifying relationships
between laterally trackable groups of horizons.

1. The main priority is lateral continuity of horizons wit
similar attribute values (remarkable peaks or
troughs).

2. The dip and relative position to other groups is also
considered.

3. Then, each of these marker horizons are marked w
pairs of colours to indicate potential units.

r} © ¥ DP06 (T000) =7
SRR e
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P-San Transect t Gompleted interpretation

500m |

om 250m

© Adrok, 2020

2* This figure shows the last step of the interpretation proces:

2* The interpreter will determine and produce observation on
Energy defined units according to the characteristics of the
horizons and traces within. In this case, these are the
descriptions:

st

500m
Strictly ConfidentialOSD (23/07/2020)
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P-Stan Transect t Validation with Seismic

Om om
E L 4
500

; e
5 /

250 - ©
£
X
o
o
o
<

500m

Om 250m 500m Approximated chainage coincidence

Side by side view of the interpreted Energy Mean Transect, interpreted by Octavio Delgado anddsgoraiing approximate
section of the Seismic image, interpreted by Simon Richards. On the right, the relative positions of the trandestsarsht

profile are shown, as well as the whole seismic profile, and the corresponding area.
© Adrok, 2020 Strictly Confidential OSD (23/07/2020 146
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P-Stan Transect t Validation with Seismic

250m

500m

Approximated 0600m

Approximated chainage coincidence

Strictly Confidential OSD (23/07/2020)
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Om
2B 0 -
500m :
Om 250m
Approximated chainage coincidencé&00m
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500m

P-Stan Transect t Validation with Seismic

Overlay of the seismic profile onto the E-Mean transect.
Firstly, the not so good:

¥The first observation is that the two readings operate at different
scales, the E-mean works at a metric scale, while the seismic is
best at decametric features, this is to be expected, due to the
difference in data density.

¥Y,Secondly, it appears as though seismic impedance and E-Mean
are not immediately tied together, in the sense that areas with
ZIPZ & Ju%e Vv }v[S v e (E]JOC }EE O
densely populated, or vice versa. This is to be expected, as those
are two different physical parameters.

¥ astly, the seismic scan shows a definitive increase in responses
around the mineralised area, while the E-Mean does not show
any major indication of the mineralisation.
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P-Smn Transect t Validation with Seismic

Om

500m |
Oom 250m 500m

Approximated chainage coincidencé&00m

© Adrok, 2020

Overlay of the seismic profile onto the E-Mean transect.

Now, the similarities and the good stuff:

¥The most striking similarity is that many of the major faults are
detected with very similar trends and positions.

¥The second marker horizon coincides with the major impedance
increase of the section.

¥The major dips and thickness variations of the units correspond
between the interpretation of the Seismic and the E-Mean
dataset.

¥The area marked in yellow, marks the area with strong
mineralisation, for which both the seismic and the E-Mean
detect as being bound by faults.
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much better than the seismic at imaging the features of the first
100m.
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Sare Transect t Repeatability of 00136 VS00231
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By superimposing the two images, we can see the same important features, with the newest processing bringing
more impactful changes and better resolution.
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Fbpeatablllty of features between Transects

om i Overlay of the Stare Transect onto the P-Scan
| Transect.

¥a'he Stare Transect offers much better vertical
contrast, even, although is not as proficient at
marking the laterally continual features.

¥Most of the features shown in the Stare Transect
can also be imaged from the P-Scan transect, both
Images offer a useful complement to one another.

Ya'he Stare transect excels at showing areas with
significantly higher or lower energy.

¥a'he P-Scan transect excels at mapping structures.

Ultimately, the two datasets, collected with
different scan modes over the same line, offer a
great amount of coherence and repeatabillity in
Imaging the subsurface features that respond to

500m the E-mean harmonics.

om 250m 500m
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Conclusions on Transects for Sulphide Identification

© Adrok, 2020

The work completed in the Stare and P-Scan transect datasets assess whether Harmonic Energy Mean is a
satisfying 2D tool with which to image the structures and sulphides of the subsurface.

We have proved the repeatability of the features We have proved the validity of the E-Mean interpretation
between Stare and P-Scan datasets, ensuring that by comparing it to the coincidental Seismic profile,
both are able to pick the same heterogeneities and ensuring that we are able to track major marker horizons
features in the subsurface. as well as the most relevant faults and structures.
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| conclude that the Profile Scan Harmonic Energy Mean (128px) wiggle plots are a useful tool to image structt
of the subsurface, and recommend that we use it more commonly.
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bores is still of importance.

This method coupled with sulphide identification methods such as the WofE will be able to produce very good

deposit-scale level models of mineralisation and structure.
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