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1986 to 2022

O

QUANTEC

Geoscience

Leading Innovation in Geophysical Exploration

®) QUANTEC

Geoscience

1986 T = 2022
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Corporate Timeline Technology for Discovery



Three Key Markets

Mineral exploration

O Grassroots & brownfield environments

Geothermal exploration

O Evaluate potential geothermal resources

Oil & Gas exploration
d Image through permafrost, heavy oil & volcanic cover

O Augment seismic in challenging environments with 3D resistivity

DS ke




Values and actions

1. Safe
Excellence | O High standards and safe record
Excelencia ..
A Training
, 2. Reliable
Adventure | Teamu!ork | .
Aventura R " o OProven record of client
- Our Values successes
~ Nuestros Valores OExcellent references
»‘2
\‘ \ e
T\ 3. Accurate
hasourcefuiness safety | | O Proven record of innovation

| Inventiva Seguridad

and development

. QdTrack record of drill success
and discovery @




Committed to safe operations

ADVANCING SAFETY IN GROUND GEOPHYSICS

Safety

0 Dedicated Health & Safety
Specialist

Safety HSE management system
Member of GGSSA
Pre-field risk assessment

Training (First Aid, WHMIS, driving,
ATV, worker HSE awareness
training, etc.)

U O 0O O

Experience

Our safe operations keep our most demanding clients
happy. We operate safely for Junior Explorers and are
approved operators for Major Mining companies like Rio
Tinto, BHP and NEXA.

Health and Safety
Excellence program

Member

wsib 2024

\



Proven World Leading Technology and Services

Technology for Discovery

@ 0 2D Deep earth imaging — distributed array based data acquisition :

TITAN Flexible deployments of: IP and AMT and MT

@ 2 3D Imaging — complete True 3D data acquisition for complex environments
ORION 3D providing accurate surface to depth imaging of IP and MT

ﬁ 2 Flexible 1D, 2D and 3D deep resistivity imaging utilizing high resolution 24-bit AMT
SPARTAN MT & MT

Broad Range of Geophysical Expertise and Services

O Survey design, logistics planning, acquisition, QA/QC, interpretation, inversion modelling 2D and 3D, data
integration and consulting services

0 Complete suite of conventional ground geophysical surveys including; Gravity, Magnetic, Radiometric, DCIP @
4

TEM (surface and borehole) & CSAMT
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SPARTAN MT full tensor magnetotellurics
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MT natural source fields

Solar Wind
: ‘; Solor S O Lower frequencies:
: d f<1Hz

O Interaction of the solar wind with
the earth’s magnetic field

Global Thunderstorms

d Higher frequencies:
O f>1Hz
O Lightning activity

SPARTAN MT



MT - frequency bandwidth & survey types

S T MT
e — SPARTAN MT

Broadband Frequency (Broadband or LF & HF)
1500 m >
TITAN 160 TITAN MT
TITAN 24 (distributed array /close spacing)
AMT 1000 m —m—>
CSAMT >-700m
|
Ground Dead Dead
wave Band Lightning Band Solar Wind
I D . ]
l Mobile MT l ZTEM/Air MT
Shallow 10,000 1000 100 10 1 0.1 0.01 0.001 Deeper
High Frequency (HF) Frequency in Hz Low Frequency (LF)  100’s km > A



MT/AMT/CSAMIT 11/80

aMT

 Generally refers to Broad Band recording from >10,000 Hz to .001Hz (also referred
to as 1000 seconds) or as low as 10K S (.0001Hz) from surface to great depths — (up
to 100km and more)

JAMT

- Refers to “Audio” frequencies
0 Generally recording > 10,000 Hz to 1Hz

d The bandwidth works well where high resolution inversion modeled resistivity
results are needed to depths of 1 km, (more or less).

dCSAMT

- Refers to “Controlled Source” AMT (depth range of up to 1000m but typically
useful for 500m more or less due to source effects)

\

0 Advantageous for measurements with smaller dipoles less than 50m
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Measure the natural electric field
and the natural magnetic field
over a range of frequencies

9
Remote MT Site Dy oL
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3-Layer Passive Magnetically Shielded Room



Typical equipment required for one site




go almost anywhere

otell

Portable
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Testing the coils prior to starting a suryey
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FIELD SETUP

< > h - - mea : e = s /.1'.4‘\:5‘ ¥ Lo

5

Various images above showing layout of field equipment including recording systems, cables, electrode and buried

magnetometer sites. SPARTAN MT
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MT applications - flexible resistivity mapping

Mining & Exploration
JPorphyry exploration
J1Gold exploration
Brine mapping

IStructural mapping - Faults/
shears

D N ear-m | ne exploration Timmins Camp, Dester Porcupine fault mapping
IPre-Mine Risk evaluation

JRegional potential target
evaluation

Basin mapping (depth of
cover)

ICrustal studies

§ 9.0m @ 0.98% P, 0.45% Zn

s Sl

£ 41 ]14.35'"@0.40’6 Cu, 0.09 git Au
12.0m @ 1.23% Cu, 0.08 git Au

Pur-Banera Prospect,
Rajasthan, India Kavdia

et al., 2015).

O Geothermal
0 Oll & GaS Louvicourt (constrained MT inversion) deposit delineation

A

SPARTAN MT
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Deep Regional transects

GSC-Yukon Government Geothermal MT iitiaﬁve 2023
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Gov't Reference

Whitehorse, Yukon
February 27, 2023

To whom it may concern:

Quantec Geoscience completed two MT surveys under contract for the Yukon Geological
Survey (YGS) in 2021 and 2022. These surveys were designed in collaboration with geophysicists
from the Geological Survey of Canada (GSC) in support of the YGS geothermal exploration program in
southern Yukon. The surveys were combination of detailed AMT/MT grids focused on specific target
areas and regional MT transects with stations spaced every 10 km along highway corridors. Quantec
has a contract with the YGS for completion of the regional MT transects in summer 2023.

Our experience working with Quantec was professional and positive. Throughout the survey, the
Quantec crew maintained daily communication with YGS and GSC which allowed for adjustments in
survey acquisition to ensure optimal data quality. We look forward to work with Quantec again in
2023 for completion of our regional MT survey.

Feel free to contact me should you require additional information on the surveys that Quantec
conducted for YGS.

Sincerely,

-~ , P

Maurice Colpron, Ph.D.
Head, Bedrock Geology

Yukon Geological Survey

PO Box 2703 (K14)

Whitehorse, YT Y1A 2C6

Canada

Ph. 867.667.8235

E Maurice Colpron@yukon.ca

\
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MT survey for Cluff in Ethiopia

utilising nominal 700 metres

SPARTAN MT
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MT 3D Resistivity Mod
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MT 3D Resistivity Model (shown down to 6 km)
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MT 3D Resistivity Model (cut at 2 km depth)
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MT 3D Resistivity Model (cut at 30 Ohm-M)
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Resistivity plan view at 2000m depth
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MT Resistivity Plan Map at Depth=2000 metres
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2000 m Depth slice shown on surface




Resistivity plan view at 2000m depth

MT Resistivity Plan Map at Depth=2000 metres

588000E 590000  592000E 594000E

39°55'
596000E 598000E 600000E

100.0
83.2
69.2
57.5

== 47.9

1, 39.8

| 33.1
27.5
22.9
19.1
15.8
13.2
11.0
9.1
7.6
6.3
5.2
4.4
3.6
3.0
25
2.1
1.7
1.4
1.2
1.0
Resistivity

ohm-m ﬁ

SPARTAN MT

a0
1014000N

* Induction Vectors,
superimposing the
resistivity model.

&l il f
¥
LI |
D
NOOOzZ Lok o/]NooorLoL

1012000N

1010000N

ﬂ,’fy
NO0DOLOL

NO00800 L

1008000N

* Induction Vectors
independently confirms
the geometry of lava
flow by pointing towards
the conductor.

1006000N
NO00900L

9°05"
1004000N
Nooo9g1

1

VEANG
= | v

1002000N
NO00Z00L

-y
7

NO00000OL

998000N 1000000N

NO000866

EQG?UON ~
N000966

"/{Qﬁﬂale Volcano

588000E 590000E 395.%2000E 594000E A§SOOOE 598000E BOOOOOE.?Q‘ES‘

§°00
006




MT 3D Resistivity Inversion model
(cut at 30 Ohm-M)
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URKEY GEOTHERMAL PROJEC
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Steam Vent

Flow of Heat
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Source | Dickson and Fanelli 2004.
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Regional Tectonics

« Northward motion of African and Arabian plates * Development of NAF and EAF
* Closure of the Tehys Ocean 13 Ma « Extrusion of Anatolian Block
« Arabia-Eurasia collision and uplifting » Trench roll back and extension.
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000"
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o o
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450000 500000
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Heat distribution
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Targeting Regional Heat Indications
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The geothermal systems associated with
volcanism are common in the central and
eastern part.

Many hot springs and wells with
temperatures >200°C are indicating the
geothermal potential in western Turkey.
Faults play an important role as well as the
reservoir in western Turkey.

Delineating of the basement structure and
the faults is direct interest to geothermal
exploration in western Turkey
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SPARTAN MT site preparation




deep resistivity
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Case - Denizli, Turkey
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92 MT sites were collected in April,

2013. Survey area is highly industrialized
mainly within the graben.

Remote site was located 60 km away
from the grid.

48kHz, 12kHz and 1kHz (continuous)
sampling rates were used for data ﬁ

acquisition. SPARTAN MT



High Quality data required for deep imaging accuracy

* High quality 5-channel MT data were acquired by using
Spartan MT data loggers.
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Varying responses at different sites

* High quality 5-channel MT data were acquired by using
Spartan MT data loggers.
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Data processing and Inversion

Average site spacing is 1-2 km

87 sites used for 3D inversion

Full MT tensor (Zxx, Zxy, Zyx, Zyy)
8% error floor

Topography was included

30 Ohm-m half-space initial model
Dx, Dy, Dz: 400m, 400m, 40m

1000 Hz to 0.002 Hz frequency band
Total of 18 frequency

Final RMS was 1.25

WSINV3DMT (Siripunvaraporn etal., 2005)

Northing (km)

o
Easting (km)

3 6 4 2 0O -2 -4 -6 -8 -10 -12 ﬁ

Northing (m) _ SPARTAN MT
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Expected cross-section (2 km) of the Denizli Graben (Akman, 2013)

Denizli graben contains two types of infills.

1. Ancient: 660 m thick Middle Miocene-Middle Pliocene deposits controlled and deformed
by “N-S extension then compression in the latest Pliocene (Kocyigit, 2005).

2. Modern: 350 m thick, undeformed Plio-Quaternary deposits (Kocyigit, 2005).
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Eevaton (meres)

Good geological correlation

LINE Denizli D3

w*v mT '@ Homogeneous Half-Space model - MT_WS3D
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Resistivity Depth Slices

355"

s’

345

4180000

Denizli 3D MT Resistivity Plan Map at Elevation= -500 meters
WS 3D MT from Homogeneous Half-Space model - MT_WS3D
29°05" 29°10° 29°15°
685000 690000 695000 700000

4205000

4200000

4195000

4190000

4185000

4175000

29705 29°10" 29°15°

UTM X (metres)

0618

Sl

UTM'Y (metres)

3755'

s

37°48'
4180000

Denizli 3D MT Resistivity Plan Map at Elevation= -1000 meters
WS 3D MT from Homogeneous Half-Space model - MT_WS3D

29°05"

29°10° 29°15°

685000 690000 695000 700000

4200000

4205000

-1

4195000

4190000

4185000

4175000

~ 685000

29°05"

29°10" 29°15"

UTM X (metres)

858

08:L6

Shalf

400.0
315.9
249.4
197.0
155.5
122.8
o97.0
76.6
60.5
47.8
37.7
29.8
23.5
18.6
14.7
11.6
9.1
7.2
5.7

4.5
4.0

Re.sistivity
(ohm-m)
7

SPARTAN MT
SPARTAN M'TI

DEEP RESISTIVITY




Resistivity Depth slices

Denizli 3D MT Resistivity Plan Map at Elevation= -1500 meters Denizli 3D MT Resistivity Plan Map at Elevation= -3000 meters
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MT imaged the sedimentary fill of the Denizli graben and underlying Menderes metamorphics.

Well locations were determined by use of MT, seismic and structural geology to reduce drilling risk.

Computational requirements for 3D inversion has been matched by recent developments on
computer clusters. However, most MT surveys are designed as a grid and more MT stations are
collected than ever before.

Closely spaced MT sites required to build better constrained models as well as static shift control.
Good quality MT data can be collected - EVEN AROUND INDUSTRIALIZED AND POPULATED AREAS.
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Gulpinar MT study
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Depth slice 3000 metres

UTM Y (metres)

SPARTAN

4256000N 4258000N 4260000N 4262000N 4264000N 4266000N 4268000N

4254000N

616000E

618000E

MT Resistivity Plan Map at Elevation=-3000 metres

620000E 622000E 624000E 626000E

628000E

630000E

——

i/ ’ il

=g

/\J;} ¥
-

618000E

620000E 622000E 624000E

626000E

UTM X (metres)

628000E

630000E

NO000952Y N0008SZYy NO00009Zt N000Z92t NO00Y9ZY N00099Zt N00089Zy

NO0OvSZYy

1000.0
866.0
649.4
562.3
421.7
365.2
273.8
237.1
177.8
154.0
115.5
100.0
75.0
64.9
48.7
42.2
31.6
27.4 SURVEY SPECIFICATIONS:
20.5 Survey Type: Spartan MT Survey
178 Station Interval: 1500 m
> Dipole size: 100 m
13.3 MT Array: Tensor MT
11.5
8.7 INVERSION HISTORY:
7.5 Quantec Proprietary Sofware
5.6 Inversion: 3D MT Inversion
MT 3D Zxy+Zyx from 100 Ohm-m Half-Space model
4.9 Model RMS misfit, 5-10 pet
3.7
3.2 PLOTTING PARAMETERS:
2.4 Software. Geosoft
3 Gridding Algorithm: Minimum Curvature
2.1 Grid Cell Size: 100 metres
15 Blanking Distance: 500 metres
% Edge Clip: 0 cells
1.3 Contours: Log Linear 16 leveis/log decade

1. % " Coordinate System: UTM Coordinate
Resistivity Dawm/ Projecton: UTM EDSO Zone 35N

ohm-m

Scale 1:40000
500 o 500 1000 1500 2000 2500

(meters)

Spartan MT Site

w3
Hx fot

i Hr
station

Promete Jeotermal / Vonder Jeotermal

Gilpinar
Alasehir, Manisa
MT Resistivity Plan Map
Elevation=-3000 metres
Spartan MT Survey

Quantec Geoscience Ltd.

146 Sparks Ave

Quantec

Toronto, ON M2H 254 Canad: ,
D anada Geoscience

Project: CA00SS7S | cate: Dec 7 - ec 78, 2073

SPARTAN MT



ivity Sections (shown to 5000 meires)

esis

2 —< 4 4

LINE 006
MT Resistivity Section
0 1000N 2000N 3000N 4000N 5000N 6000N 7000N BOOON 9000N 10000N 11000N 12000N 13000N
1500 - < 1500
© 8
=3 <
1000 - 8 :ﬁ = § - 1000
< B 3 e ]
g 2 e T o B H
S 2 ] = o
o ] 3 3 3 o
500 = =1 3 ° 4 500
3 o 3
o v
o 40
SURVEY SPECIFICATIONS:
-500 - + -500
w
@ -1000 4 -1000 ote
=
@
E
= -1500 4 -1500 i3
s Resistivity
5 2000 2000
3 - »
w
Scale 1:20000
-2500 - < -2500 250 0 250 500 750 1000 1250
-3000 *~ < -3000
Spartan MT Sae
-3500 4 -3500 =
station =
-4000 *~ < -4000
! Vonder
4500 - 4 -a500 [ Galpinar
r, Manisa, Turkey
LINE 006
LINE 009
MT Resistivity Section
o 1000N 2000N 3000N 4000N S000N 6000N 7000N 8000N 9000N 10000N 11000N 12000N 13000N 14000N
T 10000
1500 - o1 1500 %89
2 S %23
2 &2
& 3 S g 57
1000 + = = 2 2 5 3 34 1000 3t
> %, 2 8 2 s
2 2 2 2 e = pr} = ° 1o
- L ek 5 = =) 2 o 1165
500 3 ) T = =1 > S < 500 oo
3 3 =) ] < e
o <) ° S v bl —
pr4
o+ 1o s
b
-500 4 -500 a3
i
v 37
® -1000 + <4 -1000 v mode
s 2
5 2 PLOTTING PARAMETERS:
= -1500 S 4 -1500 ] 3
s Resistivity
= »
3 2000 -+ -2000
w
Scale 1:20000
2500 1 -2500 2 o 390 w0 790 1000 13%0
-3000 ~ < -3000
Spantan T Ste
3500 4 -3500 e
-4000 + 4 -4000
I Vonder
-4500 - < -4500 Galpinar
Atasohir, Manisa, Turkey
LINE 009
500 1 o [p—— T Resisity ecton
1000N 2000N 3000N 4000N 6000N 7000N 10000N 11000N 12000N 13000N 14000N ! pareen —
Guantec Geascionce Lid.
Station Offset (metres) omiaas @ Quantec
SPARTAN e L a—

SPARTAN MT



)

SPARTAN MT

Case Study Sarigol Turkey

@




Sarigol, Turkey

UTM Y (metres)

4245000N 4247500N

38°20'

38°15'
4235000N 4237500N 4240000N 4242500N

4232500N

4230000N

635000E

MT Resistivity Plan Map at Elevation=0 metres

28°35" 28°40"
637500E 640000E 642500E 645000E 647500E

650000E

635000E

-

=

S R e -
% | = L\KIVQL

& 3 O3
(

/i
Oy

A

637500E 640000E 642500E 645000E 647500E
28°35* 28°40"

1ITIM X (metre<s)

650000E

NOOQ(LJQH%ZV N00S.E2h N0000vZH N00Serey ozl\égOOQVZV N00SL¥Zh

N00Szeey

N0000EZY

3loaanNNeesa

JBQAWQANSUNSON
NOONWANANWR OO
cnonbhombaNNNO

N
o
(&)

5.0
Resistivity
ohm-m

SPARTAN MT



Sarigol, Turkey

MT Resistivity Plan Map at Elevation=-4000 metres
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Elevation (metres)
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TITAN is multi parameter - this means it can also

be used fo collect MT data

) : - Standard line length is 2400m to 4800m .
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2 significant surveys DCIP in the DAY + MT at night

DCIP

Top panel: DC Resistivity

-II Typically 500-750 metres

Middle panel: Chargeability

-II Typically 1500 - 2000 metres

Bottom panel: MT Resistivity
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TITAN DCIP & MT TITAN
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