Metal Earth
Survey

A new Canadian research initiative funded
Analysis and Preliminary Results by Canada First Research Excellence Fund.

’
’
’y

“ ~ CANADA

- = 1+l
: 3% 5 FIRST Canadia
RESEARCH
EXCELLENCE
FUND

UniversittLaurentienne

HARQU A ], SCHOOLOF EARTH SCIENCES IVEE=TM

ECOLE DES SCIENCES DE LA TERRE

E LaurentianUniversity
L 4

Mineral Exploration Research Centre
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93°W
l

90°W 87°W 84°W 81°W 78°W 75°W 72°W
L ! ! | |

T 7 F52°N

-50°N
-48°N

-46°N

e Felsu_: .
160 240 : | sosh= FoN ~ Granitoid

| e s Kilometers
il ¢

! | | |
93°W 90°W 87°W 84°W 81°W 78°W

METAL EARTH



MT Survey - Swayze
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Magnetotellurics

Natural source EM induction method

Broad range of source frequencies

* 10000 - 0.0001 Hz / 0.0001 s - 10000 s

» - Depths of investigation from hundreds of
meters to hundreds of kilometers

Forf> 1 Hz:
e Global lightning activity

For f < 1Hz

* [nteractions between solar wind and
magnetosphere
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Magnetotellurics - Skin Depth
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Magnetotellurics — Physical Properties

Resistivity (Qm)
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Magnetotellurics - Data Example
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Phase Tensors

* Plotted as ellipses

* Direction of major axis points in
direction of current flow

* For 2-D structure, will point to strike
direction (or 90° to it)

* Ellipses become circles for 1-D structure

* Deviation from 1-D/2-D structure is
characterized by the parameter 8

* |B|>3" > 3-Dstructure

conductive
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Phase Tensors
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Phase Tensors

Frequency: 97.003 Hz, Period: 0.010309 s
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Phase Tensors

Frequency: 49 Hz, Period: 0.020408 s
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Phase Tensors

Frequency: 1.72 Hz, Period: 0.5814 s
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Phase Tensors

Frequency: 0.51 Hz, Period: 1.9608 s
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Phase Tensors

Frequency: 0.176 Hz, Period: 5.6818 s
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Phase Tensors

Frequency: 0.072998 Hz, Period: 13.699 s
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Phase Tensors

Frequency: 0.053999 Hz, Period: 18.519 s
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Phase Tensors

Frequency: 0.0269 Hz, Period: 37.175 s
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Phase Tensors

Frequency: 0.0079001 Hz, Period: 126.58 s
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Phase Tensors

Frequency: 0.0046 Hz, Period: 217.39 s
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Phase Tensors

Frequency: 0.00114 Hz, Period: 877.19 s
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Phase Tensors

Frequency: 0. 00068999 Hz Period 1449 3s
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Results - Swayze
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Results - Swayze
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Results - Swayze
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Results - Dryden / Atikokan
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Dryden / Atikokan

Results

Atikokan
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Summary

e 750 stations collected + ~300 legacy stations
* Coverage across the Superior with depths of investigation from upper crust to upper mantle

* 1st-order analysis of the data indicates a fairly resistive upper to mid crust and
less resistive lower crust / upper mantle

 MT data is 3-D, necessitating the use of 3-D analysis and inversion techniques

e Early inversion results from the Swayze and Dryden-Atikokan transects show
differing geo-electric structure between the east and west Superior
e Swayze: Sub-horizontal conductor in the mid to lower crust spanning the transect
* Dryden-Atikokan: Set of discrete vertical conductors in the mid crust
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Thank you.
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Stay up to date via the MERC Newsletter

Subscribe online by visiting: A new Canadian research initiative funded

by Canada First Research Excellence Fund.

Merc.laurentian.ca

“ CANADA y
=== FIRST Canada

RESEARCH
EXCELLENCE
FUND

Contact us with questions: merc@laurentian.ca
Connect with us on LinkedIn, Facebook, Twitter

a LaurentianUniversity
&' UniversitétLaurentienne

HARQUAIL Fcote pesscices e 1a reuss IVE = M

Mineral Exploration Researc




