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1991 ……From Point Lake to Ekati



























Gordon of the North !



1993 ……Voiseys Bay









This example: line length: 2400 m
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Deep multi-parameter information

Top panel: MT Resistivity 

PW 2D inversion; 

Middle panel: DC Resistivity 

Bottom panel: Chargeability 

Typically 1500 metres

Typically 500-750 metres



The next big thing ..







Resolution



Cu porphyry - Resolution
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Chargeability (mrad/100) Resistivity (ohm-m)

Executive Summary: Large Realsection vs Double Titan Comparison (for 1km Target)

Realsection Array

(AB=400m to 15km / MN=100m)

0m 0m

Realsection Array

(AB=400m to 15km / MN=100m)

Calculated (forward) data

Range 100-2000 ohm-m

Calculated (inverse) model

Range 100-2000 Ohm-m

2000m 2000m

Calculated (forward) data

Range 0-15 mrad

Calculated (inverse) model

Range 0-30 mrad

0m

2000m 2000m

Calculated (forward) data

Range 100-2000 ohm-m

Calculated (inverse) model

Range 100-2000 Ohm-m

Calculated (forward) data

Range 0-15 mrad

Calculated (inverse) model

Range 0-30 mrad

Double Titan Pole-dipole-dipole Array

(N=0.5-23.5 / A=200m)
Double Titan Pole-dipole-dipole Array

(N=0.5-23.5 / A=200m)
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Note Improved 
Contrast, Resolution & 
Penetration in Titan vs 
Realsection Results. 

The Titan array is also 
more efficient and can
be read in 1 day along

with Titan MT.
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Kemess



• Kemess
• Vectored team to direct discovery

Kemess



“Barren” Geologic Model “Mineralized” Geologic Model

Upper Pyritic sulphide Zones (15-25%) 

Cp + Py sulphides (<10%) at base

Buried

Copper

Porphyry

Bodies

Intrusive

Host Volcanics

Host Volcanics

Late Volcanics

Late Volcanics

Overburden & Talus

Unit Resistivity* Chargeability*

1. Hazelton 

volcanics (late)

1 000 ohm-m 7 milliradians

2. Takla 

volcanics (host)

300 ohm-m 10 milliradians

3. Black Lake 

Intrusive (late)

5000 ohm-m 1 milliradian

4. Overburden 200 ohm-m 0.5 milliradians

Unit Resistivity* Chargeability*

1. Hazelton 

Volcanics (late)

1 000 ohm-m 7 milliradians

2. Takla 

volcanics (host)

300 ohm-m 10 milliradians

3. Black Lake 

Intrusive (late)

5000 ohm-m 1 milliradian

4. Overburden 200 ohm-m 0.5 milliradians

5. Pyrite Cap 100 ohm-m 50 milliradians

6. Cu-Py Ore 50 ohm-m 30 milliradians* Note, Res & IP values estimated from 1991 pldp Survey Results.

400-600m
200-400m

100-300m
100-200m

Intrusive

Kemess

Porphyry
Porphyry

Porphyry

Porphyry



2d DC Resistivity Forward Model
(Titan Pole-dipole Array – A=100m / N=0.5-32.5)
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-N=33
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2d DC Resistivity Forward Model
(Titan Pole-dipole Array – A=100m / N=0.5-32.5)
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Calculated Response

from Geologic Model 

Below - used as data for

2d Inversion Bottom

Calculated Response

from Geologic Model 

Below - used as data for

2d Inversion Bottom

Calculated Response

from 2d Inversion Model 

Below – using data from

2d Forward Above

Calculated Response

from 2d Inversion Model 

Below – using data from

2d Forward Above

This is Predicted Titan 2d Resistivity

Image for over Barren Kemess Geology
This is Predicted Titan 2d Resistivity

Image for over Kemess Porphyries

2d Smooth DC Resistivity Inversion
(Titan Pole-dipole Array – A=100m / N=0.5-32.5)

2d Smooth DC Resistivity Inversion
(Titan Pole-dipole Array – A=100m / N=0.5-32.5)

Notice: a) Excellent Similarity between

Fwd & Inverse Models, b) Marked

Difference between Barren & Mineralized

and c) Well Resolved 2d Images



2d Chargeability Forward Model
(Titan Pole-dipole Array – A=100m / N=0.5-32.5)
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2d Chargeability Forward Model
(Titan Pole-dipole Array – A=100m / N=0.5-32.5)

Barren Model Porphyry Model

-N=5

-N=10

-N=20

-N=30

-N=33

-N=5

-N=10

-N=20

-N=30

-N=33

-N=5

-N=10

-N=20

-N=30

-N=33

Late Volcanic

Host Volcanic

Host Volcanic

Late Volcanic

Intrusive

Intrusive

Late Volcanic

Host Volcanic

Host Volcanic

Late Volcanic
Intrusive Intrusive

Pyritic Zone

Cp + Py Zone
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0-25 mrad
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Calculated Response

from Geologic Model 

Below - used as data for

2d Inversion Bottom

Calculated Response

from Geologic Model 

Below - used as data for

2d Inversion Bottom

Calculated Response

from 2d Inversion Model 

Below – using data from

2d Forward Above

Calculated Response

from 2d Inversion Model 

Below – using data from

2d Forward Above

This is Predicted Titan 2d Resistivity

Image for over Barren Kemess Geology
This is Predicted Titan 2d Resistivity

Image for over Kemess Porphyries

Notice: a) Excellent Similarity between

Fwd & Inverse Models, b) Marked

Difference between Barren & Mineralized

and c) Well Resolved 2d Images
2d Smooth Chargeability Inversion
(Titan Pole-dipole Array – A=100m / N=0.5-32.5)

2d Smooth Chargeability Inversion
(Titan Pole-dipole Array – A=100m / N=0.5-32.5)



Kemess



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!!!

Almost an award….



Exploration budgets are typically 
gauged in meters drilled

• Exploration budgets are 
driven by Geologists for 
most companies

• Globally, several statistics 
point to roughly only 3 -
4% of budgets are used for 
geophysics



The Geologist controls the exploration

Geophysics is often 

an after thought



Finally.. Copper Mountain BC



• Copper Mtn
• Changed mine plan

• Added mine life

• “Helped raise 50M dollars”

..Peter Holbek VP EX

A very big anomaly under the old pit



Deep success



CIM 2017

Copper Mtn
• Changed mine plan

• Added mine life

• Saved on condemnation 
drilling

• “Helped raise 50M dollars”

..Peter Holbek VP EX



Deep Imaging 

Geophysics



World’s Fastest Geophysicist



Thank you !

www.quantecgeoscience.com

http://www.quantecgeoscience.com/


Drivers for deep innovation





Geophysical Imaging for mineral exploration 
started to advance significantly in 2000

Top panel: TITAN MT Resistivity 

PW 2D inversion; 

Typically 1500 metres

MT Resistivity – Regional 
Transect across the Andes

Depth is 40 km !



Generation Mining Regional Survey (NWT 2018)



4sq km package imaged from surface to depth 

Drill Planning – Increase effectiveness

Conventional method

❑ Geology

❑ Geochemistry

❑ Drilling 

❑ Traditional approach

Image before drilling

❑ Geology

❑ Geochemistry

❑ ORION 3D

❑ Structure (faults)

❑ Mineralisation (delineation)

❑ Alteration

❑ Condemnation

❑ Discovery

❑ Drilling

OR

?

?

?
?



Technology for Discovery


