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+ Setup:
* transmitter and receiver are

in a towed bird ?‘

* Primary: P RS
* Transmitter produces a j'-';'-:_-'-'-;;;/ “x
primary magnetic field " !
* Induced Currents:

« Time varying magnetic

fields generate electric
fields everywhere and
currents in conductors

« Secondary Fields:

* The induced currents
produce a secondary
magnetic field.
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Magnetic Flux y
) Faraday's
Op = ]Ab ‘1N da Law

Induced EMF

dop
V=FMF = — =
dt 0
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Magnetic Flux Faraday’s Law
qﬁbzfﬂb-ﬁdu be:t
Induced EMF
dd
V = EMF = —%
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Magnetic Flux Faraday’s Law
b ) be
Induced EMF
V =EMF = —% > ()
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2 BRI Faraday’'s Law

Primary currents _‘ [] JlHJ

Time-variation of <

I ()

Magneticflux

Tp (L)

magnetic flux

]

I(t) = I,e /™
Secondary currents k T = L/R

I (f)

Time



Basic Equations: Quasi-static

Time Frequency
| ob

Faraday’s Vxe=— — V xE=—iwB
Law ot
Ampere's Vxh=]j VxH=J
Law
No Magnetic V:-b=0 V-B=0
Monopoles

j=oe J=0cE
Constitutive
Relationships b = uh B =uH
(non-dispersive)

d =ce D =c¢E

* Solve with sources and boundary conditions
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Ve(V) >0
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Vx(VxF)=V(VsF)-V°F

Veo(VxF)=0

Vx(Vp)=0

Vx(@pF)=VoxF+ @V xF

V- (pF) = (Vo) F+¢o(V-F)

V- (FxG)=(VxF)-G-F-(VxQG)
Vx(vxE)=(V-F)+F-V)v-((V-v)+v-V)F
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B = AREEER M EERRESE

y | Lam]

Commercial oil & gas discoveries are predominantly highly resistive when
contrasted to background.



Brine bearing
sediments:
~1-20m

Hydrocarbon
reservoirs:

~1 - 1000 Om

Hydrocarbon filled sediments exhibit significantly higher resistivities than
brine filled sediments and pose a resistivity anomaly that can be mapped
using electromagnetic methods. Integrated with other types of geophysical

data, such as well and seismic data, marine EM methods are powerful
exploration tools.
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