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What have we covered?

DC Resistivity EM Fundamentals
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What have we covered?

Grounded Sources Natural Sources
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What does the future hold”?



What does the future hold?

Problems Inversion capabilities
High quality data Web tools to

communicate
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The Future: Monitoring

« Aquifers

* Enhanced oil recovery
« Hydraulic Fracturing

« (GO, sequestration

» (Coal seam gas
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The Future: Monitoring

 \Water flood
— Cross-well EM

— Image swept and missed
regions of reservoir

Resistivity isosurface — water flood

Conventional Deposits

é ~ Ollwell
‘ 5 é > Non-conventional Deposits

-
-

"
Oil reservoir Reservoir water ’

Cap Rock

Natural gas
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Reservoir rock Saudi Arabia: Marsala et al., 2015
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Oi shale

Proppants,
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Multi-stage EM for monitoring

Northing = 8,400 m

Northing = 3,000 m
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Multi-stage EM for monitoring

Local background: airborne + ground
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Multi-stage EM for monitoring

Pre-injection: surface sources, borehole receivers
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Multi-stage EM for monitoring

Post-injection: surface sources, borehole receivers
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The Future:

« Steel Casing

Mechanism for getting
current to depth

Challenges:
» Scales
» Physical properties
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The Future: Monitoring

« Steel Casing
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The Future: Marine EM

Gas hydrates
— Resistivity is diagnostic
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The Future: Marine EM
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« Submarine massive sulfides

— (Conductive relative to
background

Basics of a hydrothermal vent - a Black Smoker

e 0, WEW UOW NEW BW W MW W T N'E &€ WE BT WT NPT W NCE R W
e Fede Fe00H @ Active SMS Dep L hastve SMSD — Pt

15




The Future: Marine EM

Tectonic studies

Natural Hazard
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Large anisotropy

— Indicative of melt-
rich channel
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The Future: Large Scale MT

AuslLamp Earth scope
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The Future: Water

* Finding and delineating water

e Aquifer monitoring and
management

e Salt water intrusions
 Pollutants
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The Future: Data Integration & Multi-physics

Seismic EM
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The Future: Data Integration & Multi-physics

Gravity
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The Future: Data Integration & Multi-physics

Density Susceptibility

Conductivity Chargeability
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The Future: Data Integration & Multi-physics
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The Future: Modelling and Inversion = o

Contributors to ubcgif/em - Gi X
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The Future: Modelling and Inversion
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The Future: Collaboration

- Is the outcome adequate for the project?
« Ireration back to previous steps is
d before finalizing the work.

http://slack.geosci.xyz

magertc susceptiity model
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Case Histories — Electromac X

C  ® em.geosci.xyz
#Aem

Contribu

provides the motivation for working with particular surveys and shows the effectiveness of
electromagnetics in answering the posed questions. For many people, a case history will be the entry
point to this site. To facilitate transfer of b d d acommon k
(Seven Step Process) in which each case history is presented. Links are provided so that a reader can
investigate fundamental aspects of EM, the survey, or interpretation. In some cases we are able to
provide data sets and ysi:

Introduction

Physical Properties

Maxwell I: Fundamentals

ion software t« hance the user experience and to address
11l: FDEM

H important issues regarding reproducability. Case histories for our initial launch of em.geosci are
those that have been developed by past and present students at the Geophysical Inversion Facility.

The titles, and EM systems used are provided below.

IV: TDEM

Geophysic:

Inversion
© Case Histories Gallery
Mt.Isa Mt. Isa
Bookpurnong
Aspen * Mt.lsa — E. s
Lalor « Contributors =
o author: Dom Fournier - I

Elevenmile Canyon

Albany * Tags
West Plains o geophysical survey: DC, IP
rrermee o application: Mining

o location: Australia
Norsminde
Barents Sea
Kasted

The Balboa ZTEM Cu-Mo-Au
porphyry discovery at Cobre
Panama

Bookpurnong

« Bookpurnong
« Contributors
o author: Dikun Yang

Gallery

* Tags

o geophysical survey: Airborne FDEM, Airborne
TDEM

o application: Groundwater

o_location: Australia
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Goals for the DISC

Inspire
— See the variety of potential applications
— lllustrate effectiveness using case histories

Build a foundation

— Basic principles of EM

— Exploration and visualization with Interactive apps
— Open source resource: http://em.geosci.xyz

Set realistic expectations

Promote development of an EM community
— Open source software
— Capturing case histories world-wide



Resources

GGOSCI GeoSc
http://geosci.xyz

— Web-textbooks . ‘
GPG

— Software

EM SImMPEG

Geoprysics for Practisng Bectromagnetic geoptyscs Semulation and Parameter Estimetion in

— Apps

Goosocorists Goophyscs

Apps:

http://em.geosci.xyz/apps.html ( \)

DISC 2017 Case Histories TGE

Goophyscy ENcyomagnencs: Appicanors of EM Geophysics Techricues of Geostertifc

Fundamentals & Appicatons Expenmentation

27



Kris Sarah

\ A

Mike Mike Gudni Dikun

28



Join us tomorrow at DISC Lab

« Tell us what you are doing

 How EMis (or could!) play a role in the solution
« Continue the conversations

« (Connect with other geoscientists

« Contribute to the development of a community




Thank Youl!




