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How geophones wor k

« Magnetic induction
— Seismic Data = Sensitivity x Proof mass velocity
— Resonance within seismic band: complicated response
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Geophone response to velocity
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How MEMS work

o Capacitive detection
— Saismic Data = Sensitivity x Proof mass displacement
— Resonance well above seismic band: simple response
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Accelerometer response to acceleration
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Response cur ves, redux

Sensor amplitude spectrum
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Noise floors
» Geophone data (noise floor: ~0.7 pV)

&
Rel
[
=]
=]
=
o
=
<




W CREWES

Noise floors
» Correct to acceleration (noise ~215 ng at 10 Hz)
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~806 ng)
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Data acquisition

o 8stations
— Single sensor stations

— 2 geophones, 1 DSU

« 3 geophones at stations 183
and 184

— 1 m spacing xline, 20 m
receiver spacing

e 3 shot lines
— Dynamite
— Linel
e 75 shots
e Minimum offset ~300 m

B20500
Easting (m

Station 183
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Geophone accel
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Field Data

e All datashown in acceleration doman
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Field Data

o Beforefirst breaks
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Field Data

e >2seconds TWTT
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Field Data
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Feld Data
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leld Data
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Field Data
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Field Data
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60 Hz Noise?

 Fairly equal on geophone and MEM S records
e More pronounced towards right (later shots)
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Trouble at High Amplitudes
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Normalized Spectral Difference
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Spectral Difference

Normalized
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Conclusions

e Frequency content with both sensorsisvery similar
— Especially 3to 70 Hz range
o Separation of signal and noise essential
« Accelerometers should have alower noise floor at high
frequencies
— Depending on ambient noise strength
e Both sensorsrecord line noise at thislocation

o Significant difference also observed at high frequencies
under strong motion

o Further studies at West Castle, Violet Grove pod test, and
Spring Coulee
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