GEOPHONE TESTING AND CALIBRATION

WHOI Ocean Bottom Seismograph Laboratory



Geophone Testing and Calibration

* The 3-component geophones (Geospace® GS-11D) used in the WHOI short-
period OBS are tested and calibrated prior to shipping for an experiment. The
geophone pressure housings are opened, and the gimbal system and
geophone wiring visually inspected. The housings are then sealed, and the
geophones are then tested in-situ. We use a commercial system, called “Bird
Dog 3” from Seismic Source® to measure coil resistance, impedance,
sensitivity, distortion, polarity, and total damping.

On the left, Tim Kane tests a geophone package on the WHOI pier. The Bird
Dog system is portable, and we repeat these tests dockside post shipping and
prior to sailing.




Bird Dog Test System

The Bird Dog test system measures geophone resonant frequency, total damping, voltage sensitivity, coil
resistance, impedance and harmonic distortion. The measured values are logged automatically to a comma-
separated variable (CSV) formatted file for QA/QC and archiving.
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Bird Dog Test System Output

Formulas Data Review View
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SerialNum  Record DateTime String
1 snQ4_reece 1/2/16 11:17 Single
2 sn04_reece 1/2/16 11:17 Single
3 sn04_reece 1/2/16 11:17 Single
1 Test Sensor 1 1/2/16 13:42 Single
2 Test Sensor 1 1/2/16 13:42 Single
3 Test Sensor 1 1/2/16 13:42 Single
1 32 1/2/16 14:22 Single
2 32 1/2/16 14:22 Single
3 32 1/2/16 14:22 Single
1 32 1/2/16 14:29 Single
2 32 1/2/16 14:29 Single
3 32 1/2/16 14:29 Single
1 17 1/2/16 14:35 Single
2 17 1/2/16 14:35 Single
3 17 1/2/16 14:35 Single
1 12 1/2/16 14:38 Single
2 12 1/2/16 14:38 Single
3 12 1/2/16 14:38 Single
1 2 1/2/16 14:41 Single
2 2 1/2/16 14:41 Single
3 2 1/2/16 14:41 Single
1 14 1/2/16 14:54 Single
2 14 1/2/16 14:54 Single
3 14 1/2/16 14:54 Single
1 5 1/2/16 14:56 Single
2 5 1/2/16 14:56 Single
3 5 1/2/16 14:56 Single
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2011
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Comment

28_distortion_
.28_distortion_|
28_distortion_
Use_the_undet
Use_the_under
Use_the_undet
Failed-resistanc
Failed-resistanc
Failed-resistanc
Impedance_fail
Impedance_fail
Impedance_fail
Distartion_Fail
Distartion_Faili
Distartion_Fail
Failed_Distortic
Failed_Distortic
Failed_Distortic
Failed_Damgin;
Failed_Dampin;
Failed_Damgin;
Failed_Impedai
Failed_Impedat
Failed_Impedai
Failed_Distortic
Failed_Distortic
Failed_Distortic

Freq

4.24
4.75
4.04
4.16
5.07
4.18
4.56
4.52
4.82
4.75
4.85
4.73
4.15

4.5
4.86
4.58
4.76
4.38
4.82
4,78
4.55
4,28
4.56
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4.57
3.83
4.54

Damp

0.693
0.568
0.693
072
0.586
0.702
0.668
0.7
0.644
0.648
0.68
0.645
0.665
0.752
0.65
0.568
0.728
0.58
0.547
0.608
0.623
0.688
0.74
0.625
0.641
074
0.642
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3258.6
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0.18
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0.28
0.17
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A portion of Bird Dog output acquired during the first pass of geophone testing carried out at
WHOI for the CREST (P.I. Reece) experiment.
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Histograms for all recorded WHOI OBS Bird Dog testing (2015 — present)

Sensitivity (V/in/s) Count
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The Bird Dog test results can be readily analyzed for trends. Here we show a histogram of measured sensitivity from
tests conducted prior to the Santorini (P.I. Hooft), CREST (P.I. Reece), and Yellowstone (P.I. Sohn) experiments. The
measured sensitivity values cluster slightly higher than the manufacturer’s quoted value of 2.09 V/inch/second.
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Histograms for all recorded WHOI OBS Bird Dog testing (2015 — present)
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Histogram of geophone resonant frequencies from tests conducted prior to the Santorini (P.I. Hooft), CREST (P.I.
Reece), and Yellowstone (P.I. Sohn) experiments. The measured values cluster slightly higher than the
manufacturer’s quoted value of 4.5 Hz.

Woods Hole Oceanographic Institution



Histograms for all recorded WHOI OBS Bird Dog testing (2015 — present)

Damping Count
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Histogram of damping (total) values from tests conducted prior to the Santorini (P.I. Hooft), CREST (P.l. Reece), and
Yellowstone (P.I. Sohn) experiments.
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