drok

00232 ADR study of the Central Irish Basin, Limerick

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

= This report collects all the work completed during project 00232 using two datasets from the Central Irish Basin in Limerick (project
00116 from 2011 and project 00145 from 2013). This report is internal and will have a strong focus on improving and testing some of
Adrok’s latest tools, techniques and workflows that have recently been developed. The work was focused on four primary targets:

1) Sulphide identification using the WSCC technique: Carried out primarily by Lewis Lawrence after development by Simon Richards.
This method has proved to be very successful at identifying sulphides in previous projects, however, the WSCC results for project
00232 are less definitive. The sulphides have been successfully identified in some holes but the depths are way out in others. There
also seems to be very poor repeatability between the two datasets (00116 and 00145 scans).

2) Lithological identification using the Zonation Method: Carried out primarily by Lewis Lawrence, with support from Octavio Segura
Delgado. This method has used existing data and knowledge on the local lithology to produce lithological interpretation in all V-Bores.
These results have proven to be quite successful, with the Waulsortian Limestone in particular being identified accurately. A
combination of beam saturation and drill hole depths <600m result in limited validation material.

3) Sulphide identification using Lithmetrics: Carried out primarily by David Limmer. This method applied the combined fundamentals of
Lithmetrics and Weights of Evidence (WSCC) to identify sulphides. Unfortunately, this method was not able to clearly differentiate

between sulphides and other materials, e.g., breccias. This made it difficult to identify the presence/depth of sulphides with any
degree of confidence.

4) Lithological identification using Lithmetrics : Carried out primarily by David Limmer. The Lithmetrics had good success with
identifying a number of lithologies. A combination of the Lith-7 Lithmetric with a low response in the WMF has the potential to be
used as a tool for identifying dolomite. A high response in WMF has the potential to be used as a tool for identifying breccias. Both of
these concluding results need to be investigated further.

2 In conclusion, the results from project 00232 have had mixed success. The WSCC and Zonation methods have been partially successful
with some strongly validation targets, however, repeatability is poor between the two sets of results (00116 and 00145). The Lithmetrics
have not been able to identify sulphides, however, some new tools for identifying different lithologies have been developed.
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Adrok

Contents
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Zonation Introduction
canz2 fore

ides beneath the ground.

Zonation Lithology: H1 - L004 Berok

00232 Repeatability Study

fo the rew resuts cbtained i project 00232
por projects ODLE (2011) and CON4S (2013).

Validating the results Bdrok

In arder to vafidate the ADR results from project 00232, in terms of interpreting
the locations and depths of sulphides and lithology. they will be compared with
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Introduction

"* Project 00232 is a 100% Adrok funded R&D project that involves the reprocessing of
data from two legacy Adrok projects and forms as training for the UK based
furloughed Adrokers.

%* The original projects, 00116 and 00145, were completed in 2011 and 2013,

respectively, by Adrok on behalf of Teck Resources Ltd within the Central Irish Basin. Republic Of
Ireland

% The area of investigation is near Stonepark, Limerick, in the Central Irish Basin and
with be targeting zinc mineralisation deposits.

%% In 2011, 7 V-Bores were processed for project 00116, with the aim to test the
efficacy of the ADR technologies ability to detect sulphide deposits.

%% In 2013, 5 V-Bores were processed for project 00145, with the aim to test the @
repeatability of Adrok’s geophysical surveying and to identify commercial zinc
deposits and related stratigraphy.

%* Project 00232 aims to reprocess these 12 V-Bores using Adrok’s latest techniques
and tools in order to more accurately identify the commercial sulphide deposits and
constrain the local stratigraphy.

% These new results can then be validated with existing drill hole data and literature,
as well as being used as a repeatability test between the two legacy datasets.

© Adrok, 2020 Strictly Confidential



Purpose and Goals

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

Purpose

Goals

To produce public Case
» Studies to market
3
et
(]
—
]
@]
To ground-truth the results with

publicly available data.

Do the depths correspond
to the data?

How are we measuring
success?

Adrok will process 8 V-Bores and 2 P-Scans.

To demonstrate to Teck

‘ To produce a
~ &Gllour To demonstrate comparison between
improvements in what repeatability across the tools from 2011
we can get out of our years 01 2 '
il 2013 and 2020.

Is the comparison clear?
Can we draw significant

To prove that Adrok can locate conclusions from it?
sulphides and trace them across V-

Bores

To check the differences in the data
collected with different equipment

Did we improve Accuracy and Certainty?
Did we reduce the amount of False Positives?
Did we increase the amount of True Positives?

OSD to train LL on the
basic stages and
processes of Prince2 as
the project advances.

Have the Prince2 stages
been mapped clearly?
Has the project team been
coordinated?
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Tactical Aims BAdrak

1) Use the Zonation method to produce a comprehensive interpretation of the stratigraphic/lithological setting
based on comparisons with known lithology from drill hole data.

2) Use the WSCC method to accurately locate and identify the Zn-Pb mineralization.

3) Use the Lithmetrics method to constrain different lithology types, e.g., sulphides, dolomites, breccias and
limestones.

4) Use existing drill hole and assay data, along with literature, to validate Adrok’s results and interpretations of the
mineralization and lithology.

5) Test the repeatability of the results between projects 00116, 00145 and 00232.

6) Process the results to obtain a full suite of results to compare with other sulphide projects.

© Adrok, 2020 Strictly Confidential 6



Survey Area and Scans Adrok

2 A total of 12 V-Bores from projects 00116 & 00145 have been reprocessed during project 00232, these contain 7 training
sites, 2 blind sites and 3 prospect sites.

3= Sites 004, 009, 030 and P2/P01 have all been surveyed in both projects 00116 and 00145, allowing for a repeatability study
to be made between the two datasets.

Original Client hole Adrok hole Holetype Hole depth

project no. number name (m)
- [ L004 H1 Training 1000
{ — Sl e Republic Of
| LO09 H2 Training 1000 | . Ireland
L030 H3 Training 1000
| P1 H4 Prospect 1000 ' ; 2
\ P2 H5 Prospect 1000 ; )
tc2638-026 H6 Training 1000 @EE
| tc2638-036 H7 Blind 1000
| tc2638-070 H8 Blind 1000
| tc2638-030 H9 Training 1000
\ tc2638-009 H10 Training 1000
| tc2638-004 H11 Training 1000
| tc2638-P01 H12 Prospect 1000 Both projects
Table: Summary of the collected data during the field survey component of this Figure: Maps showing the location of the survey area within Limerick, Ireland and the collected data
project. from projects 00116 and 00145
© Adrok, 2020 Strictly Confidential 7
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Geological Settings Ad

" The Central Irish Basin is a predominantly sedimentary (marine) setting containing mostly limestones, with a deep
metamorphic basement (Elliot, 2015). There is a presence of dolomite and also small concentrations of ore-forming
minerals (Sphalerite, Galena, Pyrite).

ate,

2% The survey area is associated with a number of Alkali-Basaltic Maar-Diatremes, which are volcanic pipes formed by gaseous
explosions.

2 Magma rises through cracks in the Earth’s crust and makes contact with shallow bodies of groundwater. This leads to the
rapid expansion of heated water vapour and volcanic gases, causing a series of phreatomagmatic explosions.

SW NE
163230,147451 10 164500,148394
200 1 28 16 200
14
100 4= 100
0 0
Key
£-100- n Knockroe Formation (diatreme-sourced) -100
E 24 Lough Gur Greywacke
g_ 200 Waulsortian Limestone Formation 200
Sub-Waulsortian Formation
Lower Argillaceous Bioclastic Limestone Formation
300 | [ 512k Matrix Breccia -300
Orange-red diatreme fill
-400 1 Dyke / Sill Intrusion -400
------ Start of transition from grey to red diatreme fill
Location of lithofacies observation
-500 == -500

Elliott, H., 2015. Pb-Zn mineralisation within the Limerick Basin (SW Ireland): a role for volcanism? (Doctoral dissertation, University of Southampton).
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Mineralogical Settings Adrolk

S

The Limerick Basin (Central Irish Basin) is host to Carboniferous Pb-Zn deposits, mostly in the Waulsortian Limestone, that

are thought to be associated with the Alkali-Basaltic Maar-Diatremes.
These Diatremes act as fluid conduits for Pb-Zn mineralisation in the SW Irish Ore Field.

Ne

* The increased permeability and porosity of the diatremes allowed for the enhanced formation of Black Matrix Breccia
(BMB) mineralisation hosts, adjacent to the diatremes (Elliot, 2015).

¢ There is an increased flow of metal-rich hydrothermal fluid from the basement being channelled into highly fractured
country rock, forming these dissolution breccias called BMBs (Elliot, 2015).

Shage 1+ Mistrmemas memplacmmant aned sjactinn of Knrkrne Eoemation

Shage 3- L atm-ttage intrrssion of magma and AR farmation
345 - 339 Ma

<330 Ms

i
£

et [l [

Non-Diatreme igneoss Clast Counxry RockClast  — Dolomitisingfluds ~ — Fuid 1 Flow:Bne  — Flud 2 Row: ycrothermal

Elliott, H., 2015. Pb-Zn mineralisation within the Limerick Basin (SW Ireland): a role for volcanism? (Doctoral dissertation, University of Southampton).
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What is WSCC?

WSCC

Weighted Sulphide Correlation Criteria

Using a combination of the ADR Correlation Criteria (E- and

F- Harmonics) to give sufficient evidence to accurately
locate sulphides beneath the ground.

© Adrok, 2020 _ Strictly Confidential B 10




What is WSCC? Adrok

2 The WSCC approach uses a range of Energy and Frequency Harmonics from the ADR data to target thick (>~10-20m),
high-grade (>10% total sulfides) disseminated sulphides beneath the ground.

2= After extensive testing across many sulphide exploration projects, Adrok is working towards resolving a set of Correlation
Criteria that can be used for the potential identification of sulphides independent of the host rock type.

2* The 4 most significant peaks/troughs in certain E- and F-harmonics results are identified for each criteria and given a
weighted value and depth of influence based on their relative importance.

2* The weighted results for each of the Correlation Criteria are then stacked and plotted to produce the final WSCC output
charts, where higher potential sulphide targets are indicated by high WSCC totals.

2* High & Low E-ADR and High F-Mean have been the most successful at accurately targeting sulphides so far and are the
principal results in the 3-Component WSCC Outputs.

2* An additional 8-Component result is also provided in conjunction with the 3-Component results described above. The 8-
Component result uses 8 different results from E- and F-harmonics results and can be used in conjunction with the 3-
Component WSCC to help support the presence of sulfides.

2 It should be noted that thin, shear or vein hosted sulfides will not be detected using the WSCC method because the
sulfide layer is likely to be much thinner than the wavelengths used for the survey. In contrast, E% is a better indication of
sulfides for narrow vein deposits where high grade (massive) sulfides are encountered.

© Adrok, 2020 Strictly Confidential 11
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Correlation Criteria

ID

Correlation Criteria
(8-Components)
F-Charts
Low F-Gamma
High F-ADR
High F-Mean
High F-SD

E-Charts
High E-ADR
Low E-ADR
High E-Mean
High E-SD
Criteria in bold text represent the 3-Component WSCC
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WSCC Adrak

1: ADR Data (E- and F-Harmonics) 2: WSCC Results (Sulphide Targets)
00232 H11 (tc2638-004) 00232 H11 (tc2638-004) 00232 H11 (tc2638-004)
Frequency & Energy Harmonics 8-Component WSCC 3-Component WSCC
WofE Total WofE Total
F-Gamma F-ADR F-Mean F-SD F-ADR F-Mean F-SD 0 10 20 30 01234567 8 9101112131415
om 0.74 .87 .1.80 2.50 315 375.124 166 0.82 .06 313 _‘3.5 17. 26.1 0
39
100m — 78
117
156
200m | 195
234
273 g
300m 312
351
400m — 390
— 429 — 429
E £ 18 E s68
£ soom £ 507 £ 507
= & 546 & 546
o ~ 585 =~ 585
S00m-1 624 624
663 663
o002} 702 702
741 741 !
780 780 [
800m — 819 819
858 858
S 897 897
936 936
975 975
1000m
®F-Gamma (Low) B F-ADR (High)  ®F-Mean (High) ® F-Mean (High) ®E-ADR (High) = E-ADR (Low)

WF-SD (High) ~ WE-ADR(High) = E-ADR (Low)

® E-Mean (High) ®E-SD (High)
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WSCC

1: ADR Data (E- and F-Harmonics)

00232 H11 (tc2638-004)
Frequency & Energy Harmonics

om

100m —~

200m —

300m —

400m ~

500m —

Depth (m)

600m —|

700m —

800m —

900m —

1000m
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76
114
152
190
228
266
304
342
380
418
456
494
532
570
608
646
684
722
760
798
836
874
912
950
988

(Depth (m)

Strictly Confidential

00232 H11 (tc2638-004)
8-Component WSCC

dr

2: WSCC Results (Sulphide Targets)

00232 H11 (tc2638-004)

3-Component WSCC
WSCC Total
01234567 8 9101112131415

WSCC Total
10 20 30

0
38

76

114
152
190
228
266
304
342
380
__ 418
E 456
£ 494
S 532
S570
608
646

722
760 e ——
798
836
874
912
950
988

Good possibility of sulfides at values >20 and >7 for the 8-
and 3-component WSCC results respectively

0
A.

14




Zonation Introduction Adrak

2= All 12 V-Bores from project 00232 have been analysed using the Zonation method to produce lithological and
mineralogical interpretations of the Central Irish Basin.

:"',1

"“ The primary criteria used for the Zonation Method to determine lithological boundaries are the Frequency
Correlation, WMF (Moving Averages), MinMax Boxes and MinMax Lines.

Original Client hole Adrok hole Holetype Hole depth
project no. number name (m)
‘ L004 H1 Training 1000 Republic Of
Ireland
LO09 H2 Training 1000
LO30 H3 Training 1000
P1 H4 Prospect 1000 : &
P2 H5 Prospect 1000 v - @@
tc2638-026 H6 Training 1000 ’
tc2638-036 H7 Blind 1000
tc2638-070 H8 Blind 1000
tc2638-030 H9 Training 1000
tc2638-009 H10 Training 1000
tc2638-004 H11 Training 1000
|  tc2638-P01 H12 Prospect 1000 Both projects
Table: Summary of the collected data during the field survey component of this Figure: Maps showing the location of the survey area within Limerick, Ireland and the collected data
project. from projects 00116 and 00145
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Zonation — Frequency Correlation

Geological
Formation

H1 (L004)

H2 (L003)

H3 (L030)

Ha (P1)

H5 (P2)

H6 (£c2638-026)

H7 (£c2638-036)

H8 (£c2638-070)

H9 (£c2638-030)

H10 (£c2638-009)

Adrak

H11 (tc2638-004)

H12 (£c2638-P01)

Log signature

Log signature

Log signature

Log signature

o

Log signature

Pante

Log signature

it

Log signature
indicating gain

Log signature

Log signature

Log signature

. s B . - indicating gain indicating gain ing gain ing gain indicating gain ) indicating gain indicating gain indicating gain
Log signature indicating gain Log signature 2 4 5 3 : Base of the unit i
Indlicating eain Unit ends after the filicatioscain Base of the unit Base of the unit Base of the unit Base of the unit Base of the unit Fhatked by a drop off Base of the unit Base of the unit Base of the unit
88 Al ot 8 & marked by a drop off | marked by a drop off | marked by a drop off | marked by a drop off | marked by a drop off inthemalifonticlon marked by a drop off | marked by a drop off | marked by a drop off
§ P in the gain in the gain in the gain in the gain in the gain g in the gain in the gain in the gain
frequency
. ) ) ) . } Top of the unit . } )
Top of the unit Top of the unit Top of the unit Top of the unit Top of the unit Top of the unit G Top of the unit Top of the unit Top of the unit
Unit begins after the | indicates gain which | marked by a drop off | marked by a drop off | marked by a drop off | marked by a drop off | marked by a drop off inthe airy| i theplow marked by a drop off | marked by a drop off | marked by a drop off
gain drops off drops off towards the in the gain in the gain in the gain in the gain in the gain ffe - in the gain in the gain in the gain
L6 Skaatre Unit ends with a drop top Base of the unit Base of the unit Base of the unit Base of the unit Base of the unit Baie :f Wi Cn“ Base of the unit Base of the unit Base of the unit
indigcat?n i off in the frequency Base of the unit marked by a slight | marked by a drop off | marked by a slight marked by a slight | marked by a drop off i AR marked by a drop off | marked by a drop off | marked by a drop off
Eatvdiogs gffat the signal marked by a drop off drop off in the in the frequency drop off in the drop off in the in the frequency i of‘f/in th: in the frequency in the frequency in the frequency
P 5 Many peaks from in the frequency frequency signal signal frequency signal frequency signal signal i g signal signal signal
base of the unit 5 : % 2 % _ frequency signal i 3 5
both frequency signal Many medium peaks | Many medium and | Many medium and | Many medium and | Many medium and e Many medium and | Many medium and | Many medium and
ranges throughout | Many peaks in boh in boh frequency large peaks in both | large peaks in boh large peaks in boh large peaks in boh Fr yeaks st el large peaks in boh large peaks in boh large peaks in boh
the unit frequency ranges ranges throughout frequency ranges frequency ranges frequency ranges frequency ranges fr;g u:nc oot freq y ranges fi ranges freq y ranges
throughout the unit the unit throughout the unit | throughout the unit | throughout the unit | throughout the unit 4 % < throughout the unit | th hout the unit hroughout the unit

the unit

Unit begins after a
drop off in the
frequency after the
gain drops
Unit ends with a peak|
in the low and high
frequency ranges
Mostly low signal
throughout the unit,
however, does
contain some large
and significant peaks
in both frequencies

Unit begins with a
drop off in the
frequency signal
Unit ends with a large|
peak in the low
frequency correlation
Low frequcny signal
in the top of the unit
and large signal
towards the base of
the unit

Top of the unit
marked by a drop off
in the frequency
signal
Base of the unit
marked by a large
peak in the low
frequency
Minimal signal
throughout the unit

Top of the unit
marked by a slight
drop off in the
frequency signal
Base of the unit
marked by a
medium/large peak in
the low frequency
Slightly smaller
frequency signal
throughout the unit

Top of the unit
marked by a drop off
in the frequency
signal
Base of the unit
marked by a
medium/large peak in
the low frequency
Slightly smaller
frequency signal
trhoughout the unit

Top of the unit
marked by a slight
drop off in the
frequency signal
Base of the unit
marked by a large
peak in the low
frequency
Many medium and
large peaks in boh
frequency ranges
throughout the unit

Top of the unit
marked by a slight
drop off in the
frequency signal
Base of the unit
marked by a large
peak in the low
frequency
Many peaks with
smaller signal
throughout the unit

Top of the unit
marked by a drop off
in the frequency
signal
Base of the unit
marked by a medium
peak in the low

Top of the unit
marked by a slight
drop off in the
frequency signal
Base of the unit
marked by a large
peak in the low

Top of the unit
marked by a drop off
in the frequency
signal
Base of the unit
marked by a large
peak in the low

Top of the unit
marked by a drop off
in the frequency
signal
Base of the unit
marked by a large
peak in the low
frequency
Minimal signature
peaks throughout the
unit

Top of the unit
marked by a drop off
in the frequency
signal
Base of the unit
marked by a large
peak in the low
frequency
Minimal signature
peaks throughout the
unit

Unit begins with a
peak in the low

Unit begins with a
peak in the low
frequency

Top of the unit
marked by a large
peak in the low

Top of the unit
marked by a
medium/large peak i

Top of the unit
marked by a

dium/large peak in

the low frequency

the low frequency

Top of the unit
marked by a large
peak in the low
frequency

Top of the unit
marked by a large
peak in the low

frequency frequency frequency
Minimal sig; e Minimal sig; Minimal signature
peaks throughout the | peaks throughout the | peaks throughout the
unit unit unit
Top of the unit
Top of the unit P Top of the unit

marked by a medium
peak in the low

marked by a large
peak in the low
frequency

marked by a large
peak in the low

Top of the unit
marked by a large
peak in the low

Top of the unit
marked by a large
peak in the low

frequenc frequenc frequen frequenc frequenc
q 4 » Unit contains 3 sets 9 'V Many small peaks in | Many large peaks in | Many medium and frequency RULney. B Many peaks from @ Y . frequency a Y
Range of frequencies : Many peaks in both g . " Many peaks with Many peaks with Few small and
of peaks in both both frequency both frequency large peaks in boh Minimal signature 3 both frequency 3 5 Few large peaks s

throughout the unit frequency ranges 2 smaller signal medium signal Medium peaks
frequency ranges 3 ranges throughout | ranges throughout frequency ranges | trhoughout the unit ranges throughout throughout the unit 5
throughout the unit : s 2 throughout the unit 2 throughout the unit throughout the unit

the unit the unit throughout the unit the unit
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Zonation — WMF (Moving Averages)

Geological
Formation

H1 (L004)

H2 (L003)

H3 (L030)

Ha (P1)

H5 (P2)

H6 (tc2638-026)

H7 (£c2638-036)

H8 (£c2638-070)

H9 (£c2638-030)

H10 (£c2638-009)

dro

H11 (£c2638-004)

A

H12 (tc2638-P01)

Log signature
indicating gain

Log signature
indicating gain
Unit ends with a
trough in WMF after
the gain drops off

Log signature
indicating gain
Base of the unit

marked by a large
trough at the base of
the gain

Log signature
indicating gain
Base of the unit

marked by a small
trough after the gain

Log signature
indicating gain
Base of the unit

marked by a small
trough after the gain

Log signature
indicating gain
Base of the unit
marked by a large
trough after the gain

Log signature
indicating gain
Base of the unit

marked by a large
trough after the gain

Log signature
indicating gain
Base of the unit

marked by a small
trough after the gain

Log signature
indicating gain
Base of the unit

marked by a small
trough after the gain

Log signature
indicating gain
Base of the unit

marked by a small
trough after the gain

Log signature
indicating gain
Base of the unit

marked by a small
trough after the gain

Log signature
indicating gain
Base of the unit

marked by a large
trough after the gain

Log signature
indicating gain at the
start of the unit
Unit ends with a
trough in the WMF
Medium variability
thoughout the unit

Unit begins with a
trough in WMF after
the gain drops off
Unit ends with a large|
trough in the WMF

High variability
throughout the unit
with some major
troughs

Top of the unit
marked by a large
trough at the base of
the gain
Base of the unit
marked by a large
trough in WMF
Low variaiblity in the
top half of the unit
and high variaiblity in
the bottom half of the,
unit

Top of the unit
marked by a small
trough after the gain
Base of the unit
marked by a medium
trough in WMF
Low variaiblity
throughout the unit

Top of the unit
marked by a small
trough after the gain
Base of the unit
marked by a trough in
WMF
Low variaiblity
throughout the unit

Top of the unit
marked by a large
trough after the gain
Base of the unit
marked by a medium
trough in WMF
High variaiblity
throughout the unit

Top of the unit
marked by a large
trough after the gain
Base of the unit
marked by a medium
trough in WMF
High variaiblity
throughout the unit

Top of the unit
marked by a small
trough after the gain
Base of the unit
marked by a large
trough in WMF
High variaiblity
throughout the unit

Top of the unit
marked by a medium
trough after the gain

Base of the unit
marked by a medium

trough in WMF

High variaiblity
throughout the unit

Top of the unit
marked by a small
trough after the gain
Base of the unit
marked by a large
trough in WMF
Medium variaiblity
throughout the unit

Top of the unit
marked by a small
trough after the gain
Base of the unit
marked by a medium
trough in WMF
Medium variaiblity
throughout the unit

Top of the unit
marked by a large
trough after the gain
Base of the unit
marked by a large
trough in WMF
High variaiblity
throughout the unit

Unit starts and ends
with a trough in the
WMF
Medium variability
throughout the unit

Unit begins with a
large trough in WMF
Unit ends with a
small trough in WMF
Medium/high
variaiblity throughout
the unit

Top and base of the
unit marked by large
troughs in the WMF
High variability
throughout the unit
that increases
towards the base

Top of the unit
marked by a medium
trough in the WMF
Base of the unit
marked by a large
trough
High variability
towards the base of
the unit

Top and base of the
unit marked by a
trough in WMF
Low variaiblity
throughout the unit

Top and base of the
unit marked by a
medium trough in the
WMF
High variaiblity
throughout the unit

Top of the unit
marked by a medium
trough in the WMF
Base of the unit
marked by a small
trough in the WMF
High variaiblity
throughout the unit

Top of the unit
marked by a large
trough in the WMF
Base of the unit
marked by a medium
trough in the WMF
High variaiblity
throughout the unit

Top of the unit
marked by a medium
trough in the WMF
Base of the unit
marked by a medium
trough in the WMF
Medium variaiblity
throughout the unit

Top of the unit
marked by a large
trough in the WMF

Base of the unit
marked by a small
trough in the WMF

High variaiblity
throughout the unit

Top of the unit
marked by a medium
trough in the WMF
Base of the unit
marked by a medium
trough in the WMF
Medium variaiblity

Top of the unit
marked by a large
trough in the WMF
Base of the unit
marked by a medium
trough in the WMF
Medium variaiblity

b b

throughout the unit

throughout the unit

Unit begins with a
trough in the WMF
Low variability
throughout the unit

Unit begins with a
small trough in WMF
High variability
throughout the unit

Top of the unit
marked by a trough in
WMF
High variability
throughout the unit
that decreases
towards the base

Top of the unit
marked by a large
trough in WMF
Medium to low
variability throughout
the unit that decreaes
towards the base

Top of the unit
marked by a trough in

Top of the unit
marked by a medium

Top of the unit
marked by a small

Top of the unit
marked by a medium
trough in WMF
High variaiblity
throughout the unit

Top of the unit
marked by a medium
trough in WMF
Medium variaiblity
throughout the unit

Top of the unit
marked by a small
trough in WMF
High variaiblity
throughout the unit

Top of the unit
marked by a medium

Top of the unit
marked by a medium

© Adrok, 2020

WMF trough in WMF trough in WMF
Low variaiblity High variaiblity High variaiblity
throughout the unit | through the unit | through the unit
Strictly Confidential

trough in WMF trough in WMF
Medium variaiblity | Medium variaiblity
throughout the unit | throughout the unit
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Zonation — Maximum-Minimum Boxes

Geological
Formation

dro

;:@

L
H1 (Lo04) H2 (L009) H3 (L030) H4 (P1) H5 (P2) H6 (tc2638-026) H7 (tc2638-036) H8 (tc2638-070) H9 (tc2638-030) H10 (tc2638-009) H11 (tc2638-004) H12 (tc2638-P01)
All logs highly All logs highly All logs highly All logs highly All logs highly All logs highly All logs highly All logs highly All logs highly All logs highly All logs highly All logs highly
satuarated satuarated satuarated satuarated satuarated satuarated satuarated satuarated tuarated tuarated satuarated satuarated

Unit begins after

highly saturated zone

Unit ends with a band

of high saturation in
the Min Boxes
Variable saturation
throughout the unit
with higher

saturations in the Min|

Boxes

Unit begins after
highly saturated zone
Unit ends with a band

of high saturation in
the Min Boxes

Variable zones of

medium to high
saturation in all logs

throughout the unit

Unit begins after
highly saturated zone
Unit ends with a band|
of high saturation in

the Min Boxes
Variable saturation
throughout the unit
with higher saturation
in the Max Boxes

Unit begins after
highly saturated zone
Unit ends with a band

of high saturation in
the Min Boxes

Variable saturation

throughout the unit

Unit begins after
highly saturated zone
Unit ends with a band

of high saturation in
the Min Boxes

Higher saturation in
the Min Boxes

Unit begins after
highly saturated zone
Unit ends with a band

of high saturation in
the Min Boxes

Variable saturation

throughout the unit

Unit begins after
highly saturated zone
Unit ends with a band

of high saturation in
the Min Boxes

Variable saturation

throughout the unit

Unit begins after
highly saturated zone
Unit ends with a band

of high saturation in
the Min Boxes

Variable saturation

throughout the unit

Unit begins after
highly saturated zone
Unit ends with a band

of high saturation in
the Min Boxes

Variable saturation

throughout the unit

Unit begins after
highly saturated zone
Unit ends with a band

of high saturation in
the Min Boxes

Variable saturation

throughout the unit

Unit begins after
highly saturated zone
Unit ends with a band|

of high saturation in
the Min Boxes

Variable saturation

throughout the unit

Unit begins after
highly saturated zone
Unit ends with a band|

of high saturation in
the Min Boxes

Variable saturation

throughout the unit

Unit begins and ends
with a band of high
saturation in the Min
Boxes
Variable saturation
throughout the unit
with higher
saturations in the
Max Boxes

Unit begins and ends
with a band of high
saturation in the Min
Boxes
Also high saturation
in the Max Boxes at
the base of the unit
Variable zones of low!
to medium saturation
in all logs througout
the unit

Unit begins and ends
with a band of high
saturation in the Min
Boxes
Throughout the unit
there is high
saturation in the Min
Boxes and low
saturation in the Max
Boxes

Unit begins and ends
with a band of high
saturation in the Min
Boxes
Higher saturation in
the Min Boxes
throughout the unit

Unit begins and ends
with a band of high
saturation in the Min
Boxes
Mostly low saturation
in both logs with
some high saturation
in the Min Boxes

Unit begins and ends
with a band of high
saturation in the Min
Boxes
Variable saturation
throughout the unit

Unit begins and ends
with a band of high
saturation in the Min
Boxes
Variable saturation
throughout the unit

Unit begins and ends
with a band of high
saturation in the Min
Boxes
Variable saturation
throughout the unit

Unit begins and ends
with a band of high
saturation in the Min
Boxes
Variable saturation
throughout the unit

Unit begins and ends
with a band of high
saturation in the Min
Boxes
Variable saturation
throughout the unit

Unit begins and ends
with a band of high
saturation in the Min
Boxes
Variable saturation
throughout the unit

Unit begins and ends
with a band of high
saturation in the Min
Boxes
Variable saturation
throughout the unit

Unit begins with a
band of high
saturation in the Min
Boxes
Variable saturation
throughout the unit
with slightly higher

saturations in the Min|

Boxes

Unit begins with a
band of high
saturation in all logs
Bands of very high
saturation throughout|
the logs

Unit begins with a
band of high
saturation in the Min
Boxes
Throughout the unit
there is high
saturation in the Max
Boxes and low

saturation in the Min
2

Unit begins with a
band of high
saturation in the Min
Boxes
Higher saturation in
the Max Boxes
throughout the unit

Unit begins with a
band of high
saturation in the Min
Boxes
Variable saturatio
throughout the unit

Unit begins with a
band of high
saturation in the Min
Boxes
Higher saturation in
the Max Boxes
throughout the unit

Unit begins with a
band of high
saturation in the Min
Boxes
Variable saturation
throughout the unit

Unit begins with a
band of high
saturation in the Min
Boxes
Variable saturation
throughout the unit

Unit begins with a
band of high
saturation in the Min
Boxes
Variable saturation
throughout the unit

Unit begins with a
band of high
saturation in the Min
Boxes
Variable saturation
throughout the unit

Unit begins with a
band of high
saturation in the Min
Boxes
Variable saturation
throughout the unit

Unit begins with a
band of high
saturation in the Min
Boxes
Variable saturation

hroughout the unit

© Adrok, 2020
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Zonation — Maximum-Minimum Lines

Geological
Formation

H1 (L004)

H2 (L003)

H3 (L030)

Ha (P1)

HS (P2)

H6 (£c2638-026)

H7 (£c2638-036)

H8 (£c2638-070)

H9 (£c2638-030)

H10 (tc2638-009)

dr

L

H11 (£c2638-004)

0

H12 (tc2638-P01)

Base of unit marked
by three lines
Mix of two lines and
three lines
throughout the unit

Base of unit marked
by three lines and a
large gap with no
response

Base of unit marked
by three lines and a
large gap with no
response

Base of unit marked
by three lines and a
large gap with no
response

Base of unit marked
by two lines and a
large gap with no

Base of unit marked
by two lines and a
large gap with no

resp:

Base of unit marked
by three lines and a
large gap with no
response

Base of unit marked
by two lines and a
large gap with no
response

Base of unit marked
by two lines and a
large gap with no

response

Base of unit marked
by three lines and 3
large gap with no

Base of unit marked
by two lines and a
large gap with no

Base of unit marked
by two lines and a
large gap with no

response

Top of unit marekd byl
three lines
Base of the unit not
identified
No consistent signals
throughout the unit

Top of unit marked by
three lines aftera
large gap with no

response
Base of the unit not
identified

No consistent signals

throughout the unit

Top of unit marked by
three lines after a
large gap with no

Top of unit marked by
three lines after a
large gap with no

response response

Base of the unit not | Base of the unit not
identified identified

No signals| No it signals

throughout the unit

throughout the unit

Top of unit marked by|
two lines after a large
gap with no response
Base of the unit not
identified
No consistent signals
throughout the unit

Top of unit marked by|
two lines after a large
gap with no response
Base of the unit not
identified
No consistent signals
throughout the unit

Top of unit marked by
three lines aftera
large gap with no

response
Base of the unit not
identified

No consistent signals

throughout the unit

Top of unit marked by
two lines after a large
gap with no response
Base of the unit not
identified
No consistent signals
throughout the unit

Top of unit marked by|
two lines after a large)
gap with no response
Base of the unit not
identified
No consistent signals
throughout the unit

Top of unit marked by
three lines after a
large gap with no

response
Base of the unit not
identified

No consistent signals

throughout the unit

Top of unit marked by
two lines after a large

Top of unit marked by
two lines after a large

gap with no resp

gap with no resp

Base of the unit not
identified
No consistent signals
throughout the unit

Base of the unit not
identified
No consistent signals
throughout the unit

Top of unit not
identified
Base of unit marked
by three lines
No consistent signals
throughout the unit

Top of unit not
identified
Base of unit marked
by three lines
No consistent signals
throughout the unit

Top of unit not
identified
Base of unit marked
by three lines
No signals

Top of unit not
identified
Base of unit marked
by three lines
No signals

throughout the unit

throughout the unit

Top of unit not
identified
Base of unit marked
by two lines
No consistent signals
throughout the unit

Top of unit not
identified
Base of unit marked
by three lines
No consistent signals
throughout the unit

Top of unit not
identified
Base of unit marked
by three lines
No it signals

Top of unit not
identified
Base of unit marked
by three lines
No signals

throughout the unit

throughout the unit

Top of unit not
identified
Base of unit marked
by three lines
No consistent signals
throughout the unit

Top of unit not

1 ia e

Top of unit not

Base of unit marked
by three lines
No consistent signals
throughout the unit

Top of unit not

dentified identified
Base of unit marked | Base of unit marked
by three lines by two lines
signals| No signals

No
throughout the unit

throughout the unit

Top of unit marked byl
three lines
No consistent signals
throughout the unit

Top of unit marked by
three lines
No consistent signals
throughout the unit

Top of unit marked by|
three lines

Top of unit marked by
three lines

No signals
throughout the unit

No 1t signals
throughout the unit

Top of unit marked by
two lines
No consistent signals
throughout the unit

Top of unit marked by|
three lines
No consistent signals
throughout the unit

Top of unit marked by
three lines
No consistent signals
throughout the unit

Top of unit marked by
three lines
No consistent signals
throughout the unit

Top of unit marked by
three lines
No consistent signals
throughout the unit

Top of unit marked by
three lines
No consistent signals
throughout the unit

Top of unit marked by]|
three lines
No consistent signals
throughout the unit

Top of unit marked by
two lines
No consistent signals
throughout the unit

© Adrok, 2020
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Zonation — Combined Averages

Adrok

Geological
Formation

Frequency Correlation

WMF (Moving Average)

Maximum Minimum Boxes

Adro

Maximum Minimum Lines

Log signature indicating gain
Base of the unit marked by a drop
off in the gain

Log signature indicating gain
Base of the unit marked by a
trough after the gain drops off

All logs highly satuarated

Base of unit marked by three lines
and a large gap with no response

Top of the unit marked by a drop
off in the gain
Base of the unit marked by a drop
off in the frequency signal
Many medium and large peaks in
boh frequency ranges throughout
the unit

Top of the unit marked by a trough
after the gain drops off
Base of the unit marked by a
trough in WMF
High variaiblity throughout the unit

Unit begins after highly saturated
zone
Unit ends with a band of high
saturation in the Min Boxes
Variable saturation throughout the
unit

Top of unit marked by two lines
after a large gap with no response
Base of the unit not identified
No consistent signals throughout
the unit

Top of the unit marked by a drop
off in the frequency signal
Base of the unit marked by a large
peak in the low frequency
Minimal signature peaks
throughout the unit

Top and base of the unit marked by
a trough in the WMF
Medium variaiblity throughout the
unit

Unit begins and ends with a band
of high saturation in the Min Boxes
Variable saturation throughout the

unit

Top of unit not identified
Base of unit marked by three lines
No consistent signals throughout
the unit

Top of the unit marked by a large
peak in the low frequency
Few small and Medium peaks
throughout the unit

Top of the unit marked by a trough
in WMF
Medium variaiblity throughout the
unit

Unit begins with a band of high
saturation in the Min Boxes
Variable saturation throughout the
unit

Top of unit marked by three lines
No consistent signals throughout
the unit

© Adrok, 2020

~ Strictly Confidential
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Zonation — Methodology Adrok

3 The Zonation Method pulls together the following ADR results in order to provide interpretations of the
lithological and mineralogical changes throughout the V-Bore:

2* Frequency Correlation

2 Weighted Mean Frequency (WMF) 5-point and 10-point Moving Averages
2 Maximum-Minimum Boxes (From E- and F- Harmonics)

¥ Maximum-Minimum Lines (From E- and F- Harmonics)

2*The above ADR Data has been used and correlated across all 12 V-Bores to determine major lithological
changes and boundaries.

1,

2 Four zones/units have been identified in the V-Bores, based on existing understanding of the lithologies in
the Central Irish Basin.

3= After the major lithological boundaries are established, the E%-Log and WSCC Results are compared with the
Zonation Results in order to further constrain potential sulphide mineralisation zones.

© Adrok, 2020 Strictly Confidential 21
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Zonation — Methodology

A
The ADR data

Correlation Method m2 ted Mean FESINMV | Mawmum Mnimum Boxes | Maxemum Minemum Lines Zonati
o i 1 5-Point MA [10-Point MA| _Max Min Total Two. Three o
] e B
1 1
5 —
100 =l
= (] )
2004 — &
= d,
— = ?
3004 =)
= g y
4 = N T
004 L y
£ =
-~ 1 C
= 500 =~ ) e T—
g . c
& G 5
(=] T (
= =
6001 == g
{ i
5 i
700 i {
= =
= d
= 1
800 - < ]
2
900 o {
: ¥
2 c 1 —
1000
M

Depth (m)

Adro

K

The Interpretation for ADR Zones

Tesghtes Mean Frequency | Maximum Winimum Box
Min

m T
1] 5-Point MA T10-Point MA|_Max

Maximum Minimum Lines
Two oo

Zonation

Fiog

Total s E% clia 700N walo B
100 %
i,
-
200 4
2 —
¥
300 i
400 —::' Jroe
:‘§
500 1=
g‘a
o
600 =
3
7000 —1
Ppiom——=a —=]
7
8004 = —+]
= —
9004 T2
= 3
E,
1000

interpreted to determine lithological and mineralogical changes.

KUA

© Adrok, 2020

“H11 (tc2638-004) is used as an example.

Strictly Confidential

2 The following slides will explain what each of the Zonation parameters are and how they have been
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A.

Zonation — Frequency Correlation Adr

These curves are effectively a statistical analysis of the consistency and
variation of the many thousands of measurements taken at a particular depth

Correlation Method | Weighted Mean Frequency | Maximum Minimum Boxes Maximum Minimum Lines - " E-Log | WSCC interval
C 4 3 enrs 1] 5-Point MA |10-Point MA| Max Min Total Two Three o0:  E% casliew TrOUGHS pmnfo 3¢ 13 fo 8¢ 3 &
] During a repeated scan at a fixed point, 1000 frequency traces can be
A repeated up to 100 times, to produce up to 100000 wave packets, increasing
100+ : = the signal to noise ratio and allowing higher resolution.

In the time domain before any depth conversion, these responses are stacked.
200{1=—"= Functionalities within the MATLAB software are then used to relate the
responses within different frequency bands with each other. These include
=" raw correlations between individual frequencies, and a stacked correlation for
3004+— all of that band (y) as well as the associated standard deviation (0). The
correlations are calculated in windows over a certain time interval, which
typically corresponds to a depth interval of between 40-60 meters.

i —— While the approach can be calculated for any frequency band, the bands
o . which Adrok have historically found most useful in a geological context are 1-5
- MHz and 5-10 MHz.
5 500_ = MAAN
g = Where the correlation value exceeds the standard deviation calculated, it
S e indicates - in a relative sense - that a more consistent correlation is occurring

between frequencies and traces within that band, within an interval where the
i e | individual frequencies themselves are also behaving more consistently. This is
= most especially true where the standard deviation (SD) is lowest. Such zones
700 of correlation > SD, where SD is also low, can be thought of as intervals with
stronger more consistent reflectance. For this reason, the difference between
correlation and SD for a given frequency range is also sometimes shown as a
800+ curve alongside the raw data.

For these reasons, it can be helpful to look at various products and dividends
900- of individual curves with the correlation and SD curves, to highlight where a
curve’s own response can nominally be accorded more reliability

In this case, the data displayed represents correlation minus SD for both 1-
1000 5MHz and 5-10MHz). That is, peaks will only appear when the correlation is
greater than the SD.

© Adrok, 2020 Strictly Confidential 23
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0
A.

Zonation — WMF (Moving Averages) Adr

Currela,nee Method | Weighted Mean Frequency | Maximum Minimum Boxes Maximum Minimum Lines E-Log wscC
iz o T v T 1T T

O[S Pout WA [10-pont MAT Max | Win | Toto | Two Three | 2oM%on [ T weae w3 oL 8 x| - For each particular frequency response, the
| = | associated energy over a depth bin is
i A S N multiplied together with it. This is summed
< 0 for all the contributing frequencies, and then
= 5 ] the result is divided by the total energy
0= g observed for all frequencies, to give the
= S Weighted Mean Frequency.
3004 =N ! , )
= 1 2 The Weighted Mean Frequency has been
455 S e displayed here with 5- and 10-point moving
= & 3- averages.
£ 5004 e 251
& : 3
B {
6001~ e ;—
AP 2 :‘ .i
700- = £
8001 |
= T =
& e
900- =
1 = Lf
1000
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e A
Per Parameter _ N
Each Energy and Frequency MaxMin \
+  Plotted against depth. For each Energy and Frequency log, when box is added together, with a high
«  Define Minimum baseline the data exceeds the baselines, a thinner saturation signifying many boxes
_*+  Define Maximum baseline L or thicker box will be plotted. ) stacking at the same depth.
h i ) _ ) ¢ For Max: All the Max Boxes from
o2 EADR ;g6 Mixbates b s Max Min Total each parameter are stacked.
— —— L -" ¢ For Min: All the Min Boxes for
:’ 1 - each parameter are stacked.
1 5 4 I N .
= E— 1 10 e For Total: The Max and Min
= == .‘ saturations are stacked. ,
200 4= - E— 200 L 200 \ /
— Co— — \. A
250 {———f= i g
300 = = 7,,,,, = -1 300 - - 300
a0 {—e | S— T
mEeEs == g 3
500 2 - 7 =] 500 i;; - 500 %
- S =4
600 ’ - - f: a - <1600 e - 600
R 5
700 ——= — - 700 L 700
= =1 Figure:
a0 | " - - L e Min Baseline is Left: Example outputs stacked to produce
oo | —-| fr=| Median - (SD*1.5) Max-Min outputs
—= —— Centre: Maximum-Minimum output
20 = === N i T . Max Baseline is  Right: Resultant output from stacking energy
950 1- =z , Median + (SD*1.5) and frequency parameters
1000 4606 e+ OO0
© Adrok, 2020 Strictly Confidential 25




Zonation — Maximum-Minimum Boxes Adr

0
A

" 3 ;t::.n,:ﬁg:em Frequency | Maximum Minimum Boxes MaxTiw:m Mmlmu;nmLel:es VZ’SSC EaCh Energy and Frequency MaXMin bOX iS
= added together, with a high saturation signifying
T many boxes stacking at the same depth.
100 5
| 2% For Max: All the Max Boxes from each
2004 3 parameter are stacked.
T = 2* For Min: All the Min Boxes for each parameter
3004 5 are stacked.
ik T =* For Total: The Max Summary and Min
= 2 Summary saturations are stacked.
£ 500+ =
& == X
a 1T 1
600 .
700+ =
.y g'_’
g
8001 3
] { g
900 & [
| < i
z‘l_‘ L
1000
© Adrok, 2020 g Strictly Confidential




Zonation — Maximum-Minimum Lines

1 - Energy/Frequency Logs

*  Plotted against depth.
¢ Define Minimum baseline
L* Define Maximum baseline

2 - Define MaxMin Boxes
Per Parameter

For each Energy and Frequency log, when
the data exceeds the baselines, a thinner
| or thicker box will be plotted.

Two
E ADR Max Boxes Min Boxes 2 Tt.lree
082 106 E-ADR E-ADR Lines Lines
O — I T 110 U
50 == .
— e —
100 —I= = H 4100 b 4100
150 ' =
200 =4 —— F 200 - 200
— e |
250 = +—
300 1 - L 300 300
— — - |
350 e
400 ey 400 F 400
450 ] = =
— £ E
500 - = 50 £ | 4500 §
- @ [
600 4600 F 600
650 +— 1=
- —
700 — - 700 700
R — — -
— == e
800 800 t 800
— jisessed]
850
900 - = 900 900
950 {— =
1000 — —
© Adrok, 2020 Strictly Confidential

Per V-bore

Min Baseline is
Median - (SD*1.5)

Max Baseline is
Median + (SD*1.5)

The top and bottom of each Energy \
and Frequency MaxMin box is
plotted as a line.
*  For Two: Only the points in
which two logs have a line in the
same depth are shown.
*  For Three: Only those points in
which three or more logs have a
line in the same depth are
shown.

Figure:

Left: Example outputs stacked to produce
Max-Min outputs

Centre: Maximum-Minimum output

Right: Resultant output from stacking energy
and frequency parameters
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Zonation — Maximum-Minimum Lines Adrok

I N T o) i B B o bt 3w s | The top and bottom of each Energy and
= | Frequency MaxMin box is plotted as a line.
100 - 3% For Two: Only the points in which two logs
1 ; have a line in the same depth are shown.
20 ) 3* For Three: Only those points in which three or
= S more logs have a line in the same depth are
3004 %; shown.
400+ —_ — =
< 500+ e
2 - g
8 = C
600 e
700 &
J
800 <
= e
CP
900 o
] 2
o
1000
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Zonation — Training Lithology Adrok

tc2638-026 (H6)  tc2638-030 (H9)  tc2638-009 (H10) tc2638-004 (H11)

Om

Om Om

2* Lithology Drill Hole data available
for 4 sites from project 00116.

= Data is digitized into the form of
Lithology Logs as seen in the
adjacent figures.

100m 100m 100m

200m

2* These logs are used to help
constrain consistent responses in
the ADR data that correspond to
known lithologies.

300m 300m 300m

400m 400m 400m

= Overburden

Knockroe Basalt

500m 500m

Lough Gur

Waulsortian Limestone
Sub-Waulsortian
Bioclastic Limestone 500

= Dolomite
I =Massive Sulphides

© Adrok, 2020 Strictly Confidential 29
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Zonation — Major Boundaries

§

© Adrok, 2020

Depth (m)

Correlation Method | Weighted Mean Frequency | Maximum Minimum Boxes Maximum Minimum Lines " E-Log | WSCC
o4 EatAL 1] 5-Point MA [10-Point MA Three 001 E% ocsfww Toughs meo 3¢ mslo B  »
=, %
. = —
,“Lb 1
100{ = |
C s = .:
1= ¢ )
2004~ — 4
= 2= |
= =4
3004 = {
e & [
,-PJ—
wob—= |3 T
== =
S |
] = =
500 S
— e -
== Lofoy
- (
= b L
6001 | o
e [ f
=== je i
— =3
- e f
700 o =
E=EF
2 C
800+ P 3
— — L= <=
===
5+ L E
S 5
900 o {
) J
il Bx g
{ 5
1000

Strictly Confidential

Adrok

Red lines mark the changes in values
and trends of the ADR parameters
that represent lithological changes.

2% Thick red lines represent
boundaries that have a high-
confidence.

2% Dotted red lines represent
boundaries with slightly less
confidence.
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Zonation — Correlation Interpretations

Adrak

Correlation Method
k R

o 3 joMz_
—

T

-] E
J <
] 2
] o
E [a)
S 700
800
900
1000

T

E-log

cn E% oasliew Troughs men)

Geological
Formation

Frequency Correlation

Log signature indicating gain
Base of the unit marked by a drop
off in the gain

Top of the unit marked by a drop
off in the gain
Base of the unit marked by a drop
off in the frequency signal
Many medium and large peaks in
boh frequency ranges throughout
the unit

Top of the unit marked by a drop
off in the frequency signal
Base of the unit marked by a large
peak in the low frequency
Minimal signature peaks
throughout the unit

Top of the unit marked by a large
peak in the low frequency
Few small and Medium peaks
throughout the unit

= Overburden/Lough Gur  [ll] = Waulsortian Limestone [ = Lower Argillaceous Bioclastic Limestone

© Adrok, 2020

Strictly Confidential

. = Lower Silliclastic Units
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Zonation — WMF Interpretations Bdrok

Correlation Method m B9 nimum Lines | ; Eitop ] WScr Geological
- Jatiiz,
0 [ EST1TS 1 Three co1  E% oasjum Troughs n.g_n]u 3¢ sl 8  w» WMF (Mov'ng Average)
e [— ¥ Formation
100 Log signature indicating gain
Base of the unit marked by a
e trough after the gain drops off
200
300 Top of the unit marked by a trough
— after the gain drops off
- — . Base of the unit marked by a
400 trough in WMF
2 = High variaiblity throughout the unit
"3 £ 500
3 &
] o
— 600 Top and base of the unit marked by
i s — a trough in the WMF
_ 2004 Medium variaiblity throughout the
g unit
=
8004 —~
1 i — Top of the unit marked by a trough
900+ — = in WMF
i= = Medium variaiblity throughout the
= : M ey ‘ unit
1000 l
= Overburden/Lough Gur . = Waulsortian Limestone . = Lower Argillaceous Bioclastic Limestone - =Lower Silliclastic Units
© Adrok, 2020 Strictly Confidential 32



Zonation — MaxMin Boxes Interpretations Adrok

Correlation Method | Weighted Mean Frequency | Maximum Minimum Boxe: Maximum Minimum Lines A E-Log | WSCC Geo'o lcal
o4 3 1] S-Point MA [10-Point MA| Max | Min | Total | Two Three oo1 E% osslion TroughS welo 3¢ wlo B¢ w e Maximum Minimum Boxes
: — Formation
All logs highly satuarated
200
S0 Unit begins after highly saturated
300 zone
Unit ends with a band of high
S 400 saturation in the Min Boxes
E Variable saturation throughout the
" _: E unit
] 5 500
3 a
7| ]
] o
~E 600 Unit begins and ends with a band
é of high saturation in the Min Boxes
_— 700 Variable saturation throughout the
i - unit
M= i t
8004
— o
i ] [ = Unit begins with a band of high
9004 i : saturation in the Min Boxes
_bb’f ? Variable saturation throughout the
F i = unit
1000+ -
= Overburden/Lough Gur . = Waulsortian Limestone . = Lower Argillaceous Bioclastic Limestone = Lower Silliclastic Units
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Zonation — MaxMin Lines Interpretations Adrak

Correlation Method | Weighted Mean Frequency | Maximum Minimum Boxes Maximum Minimum Lines = E-Log WSCC Geological
0 JE 7] 5-Point MA 110-Point MA| Max Min Total Two Three 501 E% oasliow Toughs walo 3¢ uslo 8¢ = Maximum Minimum Lines
Lo Gie Formation
100 Base of unit marked by three lines
and a large gap with no response
200
300 Top of unit marked by two lines
after a large gap with no response
e Base of the unit not identified
400 No consistent signals throughout
3 — = - the unit
o] E
3 £ 500
3 a
A [
] o
~E 600 Top of unit not identified
] . : —rie— Base of unit marked by three lines
e 7004 4 = = No consistent signals throughout
{ e the unit
8001
Top of unit marked by three lines
900 No consistent signals throughout
1 the unit
1000 —
= Overburden/Lough Gur . = Waulsortian Limestone . = Lower Argillaceous Bioclastic Limestone = Lower Silliclastic Units
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Zonation — Unit Interpretations Adrak

t26B-008

I T ) o S M G 10 s el % .. s | The depths of each lithological
e 3 boundary is averaged across all
- 1 1 ' parameters to give the final
M interpreted Zonation Lithology
. column.
200
3* See appendix for Quantitative
s i Lithology Intervals.

2 Final .csv file for compiled Interval
400 Logs (00232 Lithology Interval

e z = =i Log) can be found here:
E £ 0 G:\00232 TCK reproc\Internal
E 8 Deliverables (00232)\00232
7 600 Zonation
- 3 700
=== - = =
8004
— p—
900--:
2= t
g
1000
= Overburden/Lough Gur . = Waulsortian Limestone . = Lower Argillaceous Bioclastic Limestone - = Lower Silliclastic Units
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Zonation — EWMF Bdrak

77

215m Lithology {o.0: E-Log 0.45{0 WMF 1200 5 mGr;;ge (2060) 25 30
The E-Logs and raw Weighted Mean
o Frequency (WMF) Charts were
o £ compared with existing lithological and
1
0 =< | assay data at depths of known
@ 3 sulphides:
P (&)
=2 — 7| *° Sulphides correlate strongly with a
- ey trough below the baseline in the E-
225m Zn Logs.
Litholo E-Lo WMF Grade (%) ** No visible or reliable correlative
500m SR 2 —— - — responses between the sulphides
and the WMF.

Moving forward, the E-logs will be used

to identify sulphides in the Waulsortian
Limestone, however, this signal may

‘& also be a response to another

significant change in material, e.g.,

L breccias and dolomites.

é — The raw WMF charts will not be used

— Pb

? & for sulphide targeting.

tc2638-030
Depth (m)

Zn

550m
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Zonation — E-Logs

Correlation Method | Weighted Mean Frequency | Maximum Minimum Boxes Maximum Minimum Lines E-Log WSCC
o 2tk 1 S-Point MA [10-Point MA| Max Min Total Two Three 0 E% cusliow TOUONS wanlo 3¢ sl
=_a
100 =
3
=] |-
i
200 z;
< -
2 e
300 == -
5
3
400 -i%? L
- — —a= -
—~ — =
E =
< 500 4.4
Aa ]
3 =
a i
he
600 =
4
3
- - - g :—«E/
» t = 5
700 — =2 LS LD
=== AE_’
3 ‘.»:l"
800 - » ———F— _ﬁ;f
;327 S : -
| ¢
900 -E—— = =
— ) » 2
= s (e 5t 4
B —
1000
= Overburden/Lough Gur . = Waulsortian Limestone - = Lower Argillaceous Bioclastic Limestone
© Adrok, 2020 Strictly Confidential

RAdrok

The Energy of a wave is proportional to
the square of amplitude, so it is linearly
related to the log of the amplitude. The
Energy-log curve, is a measure of the
[total] energy response from the depth
bin in question. Sometimes low E-log
values correspond to sandstones or
sandstone boundaries, perhaps reflecting
more energy absorption within them and
at their interfaces.

Any troughs below the baseline in the E-
Log are marked with a red block and
copied across to the second E-Log column
in the Zonation panel.

The higher troughs represent boundary
targets with higher confidence.

The Waulsortian Limestone is targeted
due to being the primary mineralisation
host rock.

' = Lower Silliclastic Units
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Zonation — WSCC Adrok

Correlation Method | Weighted Mean Frequency | Maximum Minimum Boxes Maximum Minimum Lines B E-Log | WSCC
0+ i 1] S-Point MA [10-Point MA| Max Min Total Two Three 201 E% ossficw TrOugHS menlo 3¢ wlo » %
i =I In order to categorize the E-Log
i Sl boundary targets as sulphide
AL mineralisation, the Weighted
— E Sulphide Correlation Criteria (WSCC)
BE .= Outputs are used to indicate areas
300 & with high-confidence sulphide zones.
£
e | f—
- ==\F
g =
£ 500 +4
& o
= E WSCC Criteria/Component Key:
3
P === =" B F-Gamma (Low) M F-ADR (High)
700 S BE! B F-Mean (High) M F-SD (High
soof{ . e =3 W E-ADR (High E-ADR (Low
B= ;P ? 2 (High) (Low)
[ E=i=F 8 M E-Mean (High) ™ E-SD (High)
9004 - t =
= A5 5
1000 -
= Overburden/Lough Gur . = Waulsortian Limestone . = Lower Argillaceous Bioclastic Limestone | - =Lower Silliclastic Units
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Zonation Results Targets Rdrok

Existing literature suggests that mineralisation mostly occurs within the Waulsortian Limestone
Formation (Elliot, 2015), therefore the sulphide exploration will be focussed within this unit.

However, the other units will not be completely disregarded and a full analysis will be completed.

Elliott, H., 2015. Pb-Zn mineralisation within the Limerick Basin (SW Ireland): a role for volcanism? (Doctoral dissertation, University of Southampton).

E% Logs WSCC
Troughs in the E% Logs indicate significant The WSCC technique targets sulphides if the
lithological or mineralogical changes. WSCC total values exceed the pre-

This E% response could be indicative of determined “sulphide cut-off"

massive sulphide veins, dolomites or The cut-off values vary between the
breccias. different WSCC outputs:
If an E% trough correlates with a WSCC %:3-Component WSCC cut-off =7
target, confidence in the sulphide target +-8-Component Enhanced WSCC cut-off = 20
increase. |
© Adrok, 2020 Strictly Confidential 39
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Zonation Results: H1 — L004 Adrok

Corfelaﬁgn Method jhted Mean Frequency | Maximum Minimum Boxes Maximum Minimum Lines E-Log
s ——isai ] 5-Point MA [10-Point MA| _Max Min Total Two Three oot E% ouslion Trouohs e

RUA

.= Largest E% Troughs in the Waulsortian
Limestone (350-360m) do not correlate
with WSCC targets, therefore, may not
be a sulphide target.

I Al
W,

S

% This E% response could be

]
|
.

s representative of another significant
E =" | change in material, e.g., Dolomites and
= Breccias.

A

I
LAl

R

%* The only WSCC targets are between
470-540m within the Lower Argillaceous
Bioclastic Limestone.

Depth (m)

I'fl'
Win
¥ J‘w d V Ll'n

[ &

~
J

M

.* These sulphide targets also correlate
with two strong E% troughs.

)\ }ﬂum

i W\

W
f

N‘uﬂv V\

“m

Y.
VAW LY

Vv

= Overburden/Lough Gur . = Waulsortian Limestone . = Lower Argillaceous Bioclastic Limestone . = Lower Silliclastic Units
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Zonation Results: H2 — LO09 Adrok

Correlation Method ;n:gme:‘ I'A'Iea;\anuen;y { Mﬁmf['%ﬂﬂ%w Zonation |} E-Log WSCC
2 Sima 1] 5-Point -Point MA ax in otal ‘WO ree so1  E% ouslion Troughs wuslo 3c___ish 8¢ EL] s 2 o
¥ —— ‘ - | ! 2* There are no WSCC targets within the
[=— | |
] = : : Waulsortian Limestone.
1001 i : :
" : : 2 Two zones with significant E% troughs at
20 —_— ; l — 205-225m and 435-450m respectively
== ! ! within the Waulsortian Limestone that
300 = may indicate Dolomite.
- =H L B 2* There are two WSCC targets deeper in
_ ~ ' ' the scan in the Lower Argillaceous
£ vup = Bioclastic Limestone and Lower
§ === Silliclastic Units at 665-700m and 965-
600 = 985m respectively.
= 2 The WSCC target in the Lower Silliclastic
s = Units also correlates across with two E%
BE= = troughs.
800-2) < g
900-5
100UI
= Overburden/Lough Gur . = Waulsortian Limestone . = Lower Argillaceous Bioclastic Limestone = Lower Silliclastic Units
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Zonation Results: H3 — L0O30 Adrak

Conela}tj\o&\ Method | Weighted Mean Freq\nn;\;\ Maximum Minimum nges Maximum Minimu‘rrn Lines E-Log WSICC
6 20 1| 5-Point MA [10-Point l Max Min otal Two hree S ons E% oasliow TOUGNS oo 3¢ ush 8¢ w S "
8 e == : . 2* The only WSCC target lies between 225-
1 | == 245m within the Waulsortian Limestone,
4007 however, this does not correlate directly
o with any E% troughs.
2
e 2* There are three major E% troughs
300 =1t throughout the Waulsortian Limestone
= at depths of 290m, 350m and 505m that
400 = may be indicative of other lithological
o = changes, e.g., Dolomites and Breccias.
£ 500 =
a —
8 =
600 =
700 =
=
8004 %.f
900 ==
1000 ==l
= Overburden/Lough Gur . = Waulsortian Limestone . = Lower Argillaceous Bioclastic Limestone = Lower Silliclastic Units
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Zonation Results: H4 — P1

Correlation Method | Weighted Mean Frequency | Maximum Minimum Boxes Maximum Minimum Lines Zonation E-Log | WSCC
0 i 5| 5-Point MA | 10-Point MA| _ Max Min Total Two Three sor E% ousf e Trousns ualo

8c

Ll

=

100+

—

Depth (m)
r.———————— | |

Adrok

2 There are no WSCC targets or E%
troughs within the entirety of the
Waulsortian Limestone within this scan.

2* The only WSCC target sits along the base
of the Lower Argillaceous Bioclastic
Limestone at 670-700m.

% This sulphide target also correlates
strongly with a cluster of many E%
troughs at the same depth in the scan.

= Overburden/Lough Gur . = Waulsortian Limestone . = Lower Argillaceous Bioclastic Limestone = Lower Silliclastic Units

© Adrok, 2020 Strictly Confidential
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Zonation Results: H5 — P2 Adrok

Correlaxlg& Method ;Nelgmed Mean Frequency | Maximum Minimum Boxes Maxxﬂnum Mmlmus'v;| Lines » E-Log WSCC
@ 5-L0veiz ] 5-Point MA | 10-Point MA| Max Min Total o Three 003 E% oaslion TrOughs smenle 3¢ wlo 8¢ 38 Sk ” .
0 T = = 1 . 2 There are no WSCC targets within the
; : : Waulsortian Limestone.
1001 [ — : :
B : : 2* The only significant E% trough within
200 = : : the Waulsortian Limestone is at a depth
= E —r of 225-240m and may by indicative of
300 J : another lithological change, e.g.,
> ! : Dolomite or Breccias.
400 2 | i
N S . . 2* The only WSCC target in the scan in the
€ 00 J E ' ' Lower Argillaceous Bioclastic Limestone
£ : : at a depth of 590-600m.
o ' 2= This sulphide target is also close to a
) ! minor E% trough.
700 = |
B :
JD ’ZA iz :
wof — 2
[ Py 1
i 5 i :
8 = :
900 =8 B :
I= B v :
1000 1 L
= Overburden/Lough Gur . = Waulsortian Limestone . = Lower Argillaceous Bioclastic Limestone . = Lower Silliclastic Units
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Zonation Results: H6 — tc2638-026 Adrak

" M s"f'pf?n'f‘iq'i"l"o??;“;";}' T L T T R R T i - .
i : 2% There are no WSCC targets in the
- — : , : Waulsortian Limestone.
Fil [ | : | . 2* There are two clusters of significant E%
200 S ~ troughs at 220-230m and 305-320m
Kl " respectively, which may be indicative of
300 = S lithological changes, e.g., Dolomite and
7| K Breccias.
400 =4 i
A =] o 2* The lower of these E% troughs is very
£ 0o ]% o close to the base of the Waulsortian
5 I , Limestone and also some high WSCC
600 £ E values, but not quite WSCC targets.

i e e _— = . | 2* There is a WSCC target at 825-840m
- e = = , within the Lower Silliclastic Units that
. *“ i corresponds closely with the most

[ — ; o= J significant E% trough in the scan.
900- B -1
1000
= Overburden/Lough Gur . = Waulsortian Limestone . = Lower Argillaceous Bioclastic Limestone = Lower Silliclastic Units
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Zonation Results: H7 —tc2638-036 Bdrak

Cormlalli’?‘elmethod Weighted Mean Frequency | Maximum Minimum BcT»zes Max-:_mum Minimum Lines . E-Lox WSCC
5 L larrs 1] S-Point MA [10-Point MA| Max Min otal WO Three 001 E% 04s|ise TrOUGNS o 3¢ 13 o 8¢ » - & -
o | : : 2 There are no WSCC targets within the
B I | ! - -
— | : : Waulsortian Limestone.
100 == ; :
‘ ;E : —n ** There is a strong E% trough at 150m
200 = | | within the Waulsortian Limestone,
M 1 . - o s 4 o
= ' ! which is likely to be indicating another
300 E | l : lithological change, e.g., Dolomite or
NE:( . Breccias.
400 = ! : : .
~ : : : 2* The only WSCC target in the scan is at a
€ oo —= I ' ﬁ depth of 730-750m within the Lower
3 =3 i : Argillaceous Bioclastic Limestone.
—z : :
o = . 2* This sulphide target is also bounded by
= Lt ! clusters of strong troughs in the E% log.
700 == ! !
- ' i
8001 H i
900 = :
1000 L :
= Overburden/Lough Gur . = Waulsortian Limestone . = Lower Argillaceous Bioclastic Limestone _’ = Lower Silliclastic Units
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Zonation Results: H8 —tc2638-070 Bdrok

Correlafi&g‘Method Weghled Me: 1 Maximum Minimum Boxes Maximum Minimum Lines : E-Log | WSCC S S &
& ik +{ 5-Poin -Poin | Max [ Min | Total | ree 0.0t x| Low  TFOUGHS i o c aslo c s . .
e = ¥ = 2* There are two WSCC targets within the
) I . .
: : Waulsortian Limestone.
| ]
i L b 2* The first WSCC target is at 450-480m
ElR ' ! and is bounded by minor E% troughs.
= 1 1
r;: = 4 : 22, .
= ; .| | ** The second WSCC target is at 560-605m
=t ' ! and is also bounded by minor E%
Elm : : troughs.
= — i i &
4 ! | U - .- . -
£ = 7 ik The most significant E% trough within
5 =T ; ; the Waulsortian Limestone at 295m
8 - ; : ] does not correspond with any WSCC
3 : : targets, therefore, may be indicative of
+] ; : another lithological change, e.g.,
5 Dolomite and Breccias.
1 ]
i |
i i
1 1 L I\
1000 , : L | O o o
= Overburden/Lough Gur . = Waulsortian Limestone . = Lower Argillaceous Bioclastic Limestone = Lower Silliclastic Units
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Zonation Results: H9 —tc2638-030 Adrak

Correlation Method ig Maxim: Zonation -Log | WSCC

- g e o2 o The only WSCC target within the
! : Waulsortian Limestone is at 415-430m
i : and is bounded by E% troughs.
= , : :* The other WSCC target is deeper in the
I T scan within the Lower Silliclastic Units at
SR B N a depth of 945-955m, which is bounded
L | ' by strong E% troughs.
~ 1 2* The most significant E% trough within
£ 5 | | the Waulsortian Limestone is at a depth
g 2 , — of 520m, and may indicate a lithological
E ' ' change, e.g., Dolomite or Breccia.
=4 | i
= - m - il
I -
= Overburden/Lough Gur . = Waulsortian Limestone . = Lower Argillaceous Bioclastic Limestone = Lower Silliclastic Units
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Zonation Results: H10 — tc2638-009 Adrok

r——

100

Depth (m)

5 | —

1000

Correlahon Method | Weighted Mean Frequency | Maximum Minimum Boxes

Maximum Minimum Lines

Two

Three

1 E-Log WSCC

30

Qi[5 pomt WA [10-vomt MAl_tax | Min_| Totar |

3

001 E% pasliow TOOUGNS o 3¢ o 8¢
— ,
|
i
E 1
|
- i
!

8 m

2* There are no WSCC targets throughout
the entirety of the scan.

2* The more significant E% troughs, e.g., at

ﬁjn-“:«.iw.t‘“y"m"‘

Ly
N

M

1

L
1
Lyl
m—

Y

AR

Ay

165m, most likely indicate other
lithological changes, e.g., Dolomites or
Breccias.

= Overburden/Lough Gur  [ll] = Waulsortian Limestone [Il] = Lower Argillaceous Bioclastic Limestone

© Adrok, 2020
I

Strictly Confidential

= Lower Silliclastic Units
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Zonation Results: H11 —tc2638-004 Adrak

leaggg}memod :if’zh!ed Heanofrequemvl Maximum Minimum Tx S Max;mum Mmimu;v;‘ Lines " E-Log
5 S i 1| 5-Point MA [10-Point MA| _Max Min fotal o ree 00i E% oeslwn - . . . I
o : T 2* There is a significant WSCC target within
| =i the Waulsortian Limestone at a depth of
i 3 210-325m, containing the majority of
- T3 the WSCC values in the 3-Component
A WSCC Output.
300 B 2* This sulphide target ends with a strong
E% and contains many slightly less

400 =1 significant E% troughs throughout the
B 5 E target.
£ 500 1=
g :
o _gé

600 "’}q

. E
700 = e
8004 - S i= = —+1
> 4=
9004 L e 3
3 = =
1000+ "
= Overburden/Lough Gur . = Waulsortian Limestone . = Lower Argillaceous Bioclastic Limestone - =Lower Silliclastic Units
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Zonation Results: H12 — tc2638-P01 Bdrok

Zonation

Correlation Method | Weighted Mean Freguency | Maximum Minimum Boxes Maximum Minimum Lines WSCC
a ~$ 1| 5-Point MA [10-Point MA| Max Min Total Two Three o

A

8¢ )

2* There are no WSCC targets within the
Waulsortian Limestone.

2* The three most significant E% troughs
within the Waulsortian Limestone are at
depths of 305m, 370m and 450m

1 respectively and are likely to indicate
other lithological changes, e.g.,
Dolomite and Breccias.

2* The only WSCC target is at a depth of
660-665m, which is at the boundary
between the Lower Argillaceous
Bioclastic Limestone and the Lower
Silliclastic Units.

Depth (m)

o o o i 020 i e i 40 il e ot o o sl et < e e ol ol s . i . g i RO,

= Overburden/Lough Gur - = Waulsortian Limestone . = Lower Argillaceous Bioclastic Limestone = Lower Silliclastic Units
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sulphide Targets Summary Adrok

tc2638-026 (H6): tc2638-036 (H7):

EESEIE EEEEIE
Trough? | From (m) To (m) Trough? | From (m) To (m)
LABL  Yes
P1 (H4):
Target E% Depth Depth
EEIENEARS
1 LABL  Yes 670 700

tc2638-070 (H8):
1 WL Yes 450 480
2 WL Yes 560 605
L030 (H3):

HESEIE
# Trough? | From (m) To (m)
1 WL No 225 245

L004 (H1):

Target E% Depth Depth
Trough? | From (m) To (m)
LABL  Yes

tc2638-004 (H11):

EEEEAE
# Trough? | From (m) To (m)
d WL Yes 210 325

LO09 (H2):
EEEEIE
Trough? | From (m) To (m)
LABL No

2 LSU Yes 965 985

tc2638-030 (H9): tc2638-009 (H10): | Formation Key:
WL = Waulsortian
m No WSCC targets | Limestone
P2 (H5): tc2638-P01 (H12): LABL = Lower Argillaceous
aree = an = S Bioclastic Limestone
2 U v o M M 15U Lower Siliastc
LABL  Yes Units
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Zonation Conclusions Adrok

**The Zonation Method appears to have good lateral continuity of formation horizons
and boundaries from scan to scan. They also correlate well with the known geology
in certain scans.

%*There are many major WSCC targets within the Waulsortian Limestone as expected,
particularly the major WSCC target in tc2638-004. Many of these targets are also
corresponding with troughs in the E% logs, which increase our confidence in the
presence of sulphides.

%*The WSCC technique has also picked out many targets within the Lower Argillaceous
Bioclastic Limestone, and a few targets in the Lower Silliclastic Units.

%*Adrok currently has limited drill hole data available to ground-truth the results in the
Irish Basin.
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