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INTRODUCTION

We recovered 1300
seismic waveforms from 20
historical U.S. underground

nuclear tests recorded by
the Leo Brady Seismic

Network (LBSN).

These waveforms are
available for download at

https.//www.iris.edu/
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Recently digitized and calibrated historical seismic data
of U.S. underground nuclear tests recorded on the
Leo Brady Seismic Network in the 1960s and 1970s

Brian A. Young, Danielle Shields

METHODS/DATA

We recover legacy analog
waveforms by playing back
magnetic tapes using old
Ampex tape players and
digitizing the output.

We calibrate short-period

waveforms by modeling
weight lift tests and
inverting for the unique
instrument constants.

N

Sandia National Laboratories

RESULTS

20 historical events
1300 recovered waveforms
449 unique channels

151 calibrated short-period
waveforms

71% success calibrating
short-period waveforms

90% calibrating at least one
unique waveform per event

P2.5-500 |

Sandia
National
Laboratories

CONCLUSION

We have a mature process
for recovery and calibration
of legacy seismic data for
historical U.S. underground
nuclear tests.

The majority of data are
recoverable despite age.

These data are publicly
available on IRIS.
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Leo Brady Seismic Network
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LBSN was deployed in ~1960 and
recorded 90% of U.S. underground
nuclear tests at the NNSS until the
end of testing in 1992

Introduction

Seismic data were recorded as frequency-
modulated (FM) waveforms on analog tapes

Seismic waves

Telemetered via
phone lines
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Kyle Green, NPR
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Jonathan Mauer, Wikipedia
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Analog tapes still exist,and we
can recover data from them!
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Digitize analog data
Recover waveforms
Determine instrument response

Calibrate the waveforms

Spectral Analysis

|
Thisisa sgectrogram.

Objectives

Analog tape
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How do we
recover the data?

They’re “audio” tapes.

Play them, and
digitize the output!

Then process as
digital signals.

Beware “Sticky Shed”

https://blogs.imperial.ac.uk/videoarchive/
creating-this-blog-is-a-sticky-business/
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Demodulate the data Decipher IRIG timing signal
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Results

|. Successfully calibrated short-period waveforms | 1966-0224 Rex 1968-03-14  POMMARD 1969-10-29 CALABASH
* Full instrument response 1967-01-19 NasH 1968-04-26 BOXCAR 1970-03-06 CYATHUS
* Compares well with historical data (see below) 1967-05-26  KNICKERBOCKER 1968-12-08  SCHOONER 1970-04-21 SNUBBER
. 1967-06-29 UMBER 1968-12-19 BENHAM 1970-12-17 CARPETBAG
2. Established workflow for mass recovery
1967-09-21 MARVEL 1969-09-10 RULISON 1971-07-08 MINIATA O
(43 b3
3. Thousands of “new” old waveforms 1968-01-18 HUPMOBILE 1969-10-29 CRUET 1972-09-26 DELPHINIUM
INTRODUCTION
1968-01-26 CABRIOLET 1969-10-29 PoD
BOXCAR / HARDROCK BENHAM / HARDROCK
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Sample of recovered data

1966-02-24 REX // LB.DAC.05.VSPO 1966-02-24 REX // LB.STG.05.VSP1 1966-02-24 REX // LB.TPH.01.VSP2
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20 historical events
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Count:

1967-01-19 NASH // LB.DAC.05.VSP3 1967-01-19 NASH // LB.STG.25.VSP4 1967-05-26 KNICKERBOCKER // LB.DAC.05.VSP5
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* 71% success calibrating short-period
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1968-01-26 CABRIOLET // LB.LDS.05.VSP9 1968-03-14 POMMARD // LB.BMN.05.VSP10 1968-04-26 BOXCAR // LB.BMN.01.VSP11 RESULTS

(DOE NV/209 Rev. 16)
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* 90% success Ca|lbl’atlng at least one Rex (1966 Feb 24,19 kt) recorded ~165 km away at Darwin, CA
unique waveform per event | (Boacosver)
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