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1991 ......From Point Lake to Ekati










ompeting scientists began to do some high-tech claim jumping. Since many had only a general

knowledge of how to detect kimberlite pipes with geophysics, the airspace over Point Lake

suddenly swarmed with planes trying to calibrate their instruments on the pipe's signature. BHP
—wne, WNEN enemy aircrai sv..._ 24 in, they

retaliated by looping an electric cable around *- _
switched on a generator, sending out a f ¢ld that made airborne instruments go crazy. £ 4P = ~d

ost of the others fielded small air forces a... =~ with instruments to root out eve~ _,,agnetic or

onductivity anomaly in their new domains. Soon they identified dozens of possible targets
resembling Point Lake and slung in drills. To prevent the opposition from seeing, crews hung

amouflage nets over their rigs.
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Inco - Voisey’s Bay Nickel Project
900 Hz Apparent Resistivity
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TITAN 24 distributed acquisition system layout

Dipole variable from

Standard line length is 2400m

Typical
station set

up

Cross-line potential electrode (fixed)

; 50 to 400 metres /_
::' : 100m|<— In-line potential electrode (fixed) l
o | ' 100m
".0,," O @ 00 0 @ @@ @ @ Q@ 0000 @000 00—
\ ; | — | r ’! I l—j B0 I_/ I B0 N 0 N N T
B, L00m 2 channel AM Inflnlty current electrode (fixed)
On line_, l~ 1 channel AM >5-10 km
T I === == ————— > @
LAN link to magnetometer B,
Data site
harvesting m B,
centre ~——
o,
This example: line length: 2400 m Yk >20km

24 E, 100m dipoles
12 E, 100m dipoles
25 current stations
2 B,/B, magnetometer sites
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Deep multi-parameter information
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~ TECHNOLOGY TODAY ~
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by Mike White and Rob Gordon

ining and exploration companies wanting to capitalize

M on the current up-tick in the gold price and potential
future improvement in other commodities must over-

come the short-term difficulty of raising funds. Companies that
can demonstrate timely and cost-effective methods to improve
chances for exploration success are more attractive to potential
investors. One junior, Tribute Minerals Inc. of Toronto, has
demonstrated that new exploration technology can provide a sig-
nificant edge, for both scientific discovery and fund-raising efforts.
The investment climate for resource-based companies has sig-
nificantly improved in the past year, a welcome change after five
miserable years. Three factors had all contributed to the decreased

TRAUTE MINERALS INC.

Deep conductive features are shown in red, and chargeability features
in purple at Tribute’s Dixie gold property.

interest within the sector: the decreased rate of discovery, the high
cost of discovery, and the extensive time line to discovery. Today’s
rejuvenated market has not forgotten the past, and has adopted a
new attitude towards exploration. Investors don’t want to wait for
discoveries, and they want discoveries to come cheap.
New technology such as Quantec Geoscience Ltd’s new Titan
24 system provides a means to explore from surface to great
depths with greater accuracy than ever before. Titan is the most
advanced electrical earth imaging technology to date, able to pro-
vide accurate images from surface to depths of greater than 1.5

GOLOCORD INC:

Exploration

New technology
lowers cost
of discovery

km and in some cases 2 km. (This is well past the 300 m previ-
ously possible using most traditional geophysical technology.)
The accompanying figures show deep Titan 24 structural infor-
mation and conductive bodies from recent work on Tribute’s Dixie
gold property in the Confederation Lake Belt, 40 km southeast of
Red Lake, Ont. and Goldcorp’s Red Lake property.

In addition to 3D earth modelling, virtual reality laboratories
and quantified petrophysics, this technology is slowly being accept-
ed as the new standard for exploration practices. Today, 3D subsur-
face earth models significantly increase the chances for drill success,
and make it easier to show shareholders exactly what their return on
investment may be. Quantec and its customers can now take years of
historical data and compile them into one up-to-date model that
allows for quick and decisive decisions about what to do next.

Advanced explorers such as Barrick Gold Corp., Goldcorp Inc.
and FNX Mining Co. Inc. are all making use of 3D visionariums on
a regular basis. Mining companies can choose the most prospective
areas by integrating all spatial data into one common shared model
of the earth, and using advanced hyperspectral methods.
Communication of subtle details in all data sets ensures that the
decision-making process is optimised and better justified. One of the
most significant benefits is the ability to use both historic and new

3D earth model showing projected geology and deep structural

p's Red Lake

April 2003 / Canadian Mining Journal 27
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LINE 12+00E - QCI PLANE-WAVE EVA 2D MT INVERSION
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Titan MT image from Qg220 report on Dixie-Ben lake project for
Tribute Minerals Inc. (2002), as part of OMET project 14-2001.

Jean M Legault, PEng, PGeo. = October, 2007,

See also: A, Jones, and Garcia, X, (2003), Okak Bay AMT data-set case
study: Lessons in dimensionality and scale, Geophysics, w68, p70-91,
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Geophysical Explanation: MT fields do not
easily propagate through 3d conductor lying
at shallower depth (800m!) — as a result the
2d inversion image artifact gives-false senser
of exaggerated vertical depth extent below
the zone, extending below 1-1.5km
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Cu porphyry - Resolution

MT Inversion - Resolution, Arizona — Porphyry Copper
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Oyu Tolgoi (Mongolia)

Greg Crowe
President Entre Gold



Oyv Tolgol Plan View - February 2003

Oyu Tolgol Long Section - February 200%

SOUTHERN OYU DEPOSITS HUGO DUMMETT DEPOSIT
(ptanned surtace open pits) (pharved urderground block <aw)
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Oyu Tolgoi Forward Model Case History:

Com Mont B et
> -~ 9

Idealized Geologic Section

Porphyry mineralization 1000m
below surface forming a halo
around a granodioritic porphyry

Forward model IP Chargeability
Inversion

N=05-235

A= 200m

The Titan 24 array can be
configured to provide I[P
penetration to depths in excess
of 1000m as is shown in the
Ovyu Tolgoi case.

-
P
g




Executive Summary: Large Realsection vs Double Titan Comparison (for 1km %ti \ /
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IVANHOE MINES - ENTREE GOLD JV - GRADIENT ARRAY DC/IP PSEUDO-DEPTH SECTIONS
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ELEVATION (metres)

LINE 68175N (Pole-Dipole-Dipole Array) - UNCONSTRAINED UBC SMOOTH 2D IP INVERSION T A R
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Normal Titan Pole-D Expanded Titan Pole-Dpdp

(a=200m / n=0.5-23.5) (a=200m / n=0.5-33.5)
{25 Current Injections Inside 24ch Array = 600 pts} {25 Inside + 16 Outside 24ch Array = 984 pts}

Smooth UBC 20 1P Model Smooth UBC 2D IP Model
(Converges in 20 iters @ 0.3 error floor) (Converges in 29 iters @ 0.3 error floor)

Notice Improved Lateral Resolution and Depth Penetration
using same equipment and manpower. Required time increases.
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“Barren” Geologic Model

e Dasign View Anslyss Madel GridCak Rsvute Block Geobgy Tools Windsw Hap

Mineralized” Geologic Model
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Kemess East Proposed Titan Survey

Kemess East Proposed Titan Survey

Hazleton Volcanics
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Black Lake Intrusives
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Barren Model

2d DC Resistivity Forward Model
(Titan Pole-dipole Array — A=100m / N=0.5-32.5)

Porphyry Model

2d DC Resistivity Forward Model
(Titan Pole-dipole Array — A=100m / N=0.5-32.5)
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2d Smooth DC Resistivity Inversion
(Titan Pole-dipole Array — A=100m / N=0.5-32.5)
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2d Chargeability Forward Model 2d Chargeability Forward Model
(Titan Pole-dipole Array — A=100m / N=0.5-32.5) (Titan Pole-dipole Array — A=100m / N=0.5-32.5)
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Kemess North
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Almost an award....

News in 2007 .... Drilling of Titan 24 anomalies led to 141 m of 0.39 g/t Au and 0.31% Cu — largest intercept
in camp to date. Ken Stowe President of Northgate 2007

2017 - H.H. "SPUD" HUESTIS AWARD - CHRIS ROCKINGHAM, CARL EDMUNDS, WADE BARNES

Chris Rockingham, Carl Edmunds and Wade Barnes are the recipients of the 2016 H.H. "Spud" Huestis
Award for Excellence in Prospecting and Mineral Exploration.

It is often said that patience and perseverance surmount every difficulty. The discovery of the Kemess East
deposit epitomizes this. Under the leadership of Chris Rockingham, the geological insight of Carl Edmunds
and execution of Wade Barnes, a blind porphyry gold copper deposit was discovered and delineated. The
recognition that the Kemess North deposit was terminated on its northern and eastern edges by faults led
the team to search for the offset under deep post-mineral cover. The first indications of a blind mineralized
system were encountered in 2002. By the following year, with a large area of phyllic alteration and some
low-grade mineralization, Chris, Carl and Wade were confident that they were vectoring towards better

mineralization. This was apparent in 2007 when their fourth hole intersected the

longest mineralized intercept in the entire Kemess database to that point, but perhaps
more importantly, hole 24 intersected 162 m of 0.62 g/t gold and 0.53% copper in potassic altered
intrusive. At this point, however, all exploration stopped as the Kemess North open pit proposal was
rejected by the federal government. By 2010, commodity price changes made the concept of block caving
appear viable, and Kemess North studies were reinitiated. Nonetheless, exploration did not resume again
at Kemess East until 2013 and by January 2015, the first resource estimate was released. The most recent
drilling has confirmed and upgraded the initial resources estimation, with spectacular drill intercepts such
as 628 m of 0.53 g/t gold with 0.41% copper and the deposit remains open in some areas.

ARGG!!!

¢

TITAN 24



Exploration budgets are typically
gauged in meters drilled

« Exploration budgets are
driven by Geologists for
most companies

B Geokogists

Geophysicist

» Globally, several statistics
point to roughly only 3 - e
4% of budgets are used for R Ui
geophysics

Exploration spending




The Geologist controls the exploration

v

Geophysics is often
an after thought

@
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A very big anomaly under the old pit
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Deep success
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CiM 2017
Copper Mtn

* Changed mine plan
* Added mine life

 Saved on condemnation
drilling

* “Helped raise 50M dollars”
..Peter Holbek VP EX

Titan24 cost: aprox. $290K (2007)

Savings on Condemnation drilling: ~$ 140K
Savings on ABA drilling: ~$ 100K
Savings on permitting time: 2 months

Ability to raise $50M in the market: Priceless

Discovery of new mineralization:
1) confirmation of depth potential
2) Pit 2 Western extension
3) Pit 2 Eastern Deeps 7?7
4) Ingerbelle Extensions ??
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http://www.quantecgeoscience.com/

Drivers for deep innovation

Numbeétohdiscobeliteobyrienimodity type

Mineral discoveries in the World: 1900-2016
Est Unreported ed 160 159

 Other 0202953
Numiber ® Uranium 368 1903
140 m Lead/Zinc 370 772
120 m Nickel i
Copper 1094
100 » ' Gold 2485
80 Inl Includes s
adjustment for
60 unreported
discoveries

"" gl I|||| I ﬁll || ll

1900 1910 1920 1930 1940 1950 19601 1970 1980 1990 20‘60' 2010 202'0

Mote:  Excludes Bulk Mineral discoveries (i.e. bawate, potash, phosphate, coal and iron ore)
‘Moderate” >100koz Au, >10kt Ni, >100Kt Cu equiv, 250kt Zn+Pb. =5kt U;0,

Note: Excitides BulicMineraltdisedvened(( el hBanepoadthlghsspitite 254t ahdiron ore) Souron: MnEx Consuling £ Octotier 2097
‘Giant* =6Moz Au, > 1Mt Ni, =5Mt Cu equiv, 12Mt Zn+Pb, =125kt U,0;
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‘Proof’ of Concept- the Olympic Dam Model

100 km

Fingers of God, new edition. Heinson et al., 2018, SciReports

“Fingers of God” — the Scottish
Astrologer, 2016

D



Geophysical Imaging for mineral exploration
started to advance significantly in 2000

Top panel: TITAN MT Resistivity
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Generation Mining Regional Survey (NWT 2018)

MT Resistivity/Depth Profile
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4sq km package imaged from surface to depth

Conventional method

Image before drilling
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Technology for Discovery

Number of discoveries by size
Mineral discoveries in the World: 1900-2016
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Note:  Excludes Bulk Mineral discoveries (i.e. bawxite, potash, phasphate, coal and iron ore)
‘Moderate” >100koz Au, >10kt Ni, >100Kt Cu equiv, 250kt Zn+Pb, >5kt U;0;,
“Major” >1Maz Au, >100kt Ni, > 1Mt Cu equiv, 2.5Mt Zn+Pb, >25kt U0y
“Giant" >BMaz Au, >1Mt Ni, >5Mt Cu equiv, 12Mt Zn+Ph, >125kt U,0,
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