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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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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.

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

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.

Please do 
not use this 
space, a QR 
code will be 

automatically 
overlayed
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Seismic waves

FM

Input

Frequency-modulation Example

Event BOXCAR, Spectrogram of Track #5
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Frequency modulation

Telemetered via 
phone lines

Split between 
tape, paper

Paper records no longer exist

Analog tapes still exist, and we 
can recover data from them!
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Leo Brady Seismic Network

LBSN was deployed in ~1960 and 
recorded 90% of U.S. underground 
nuclear tests at the NNSS until the 
end of testing in 1992

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

Dorris Tendall, SNLAndi, VolcanoDiscovery.com

Kyle Green, NPR

Jonathan Mauer, Wikipedia
Geotech Geotech

Sameer Verma, Flickr
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Objectives
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http://www.seismology.harvard.edu/hrv.html

Benioff Short-Period Seismometers

1. Digitize analog data

2. Recover waveforms

3. Determine instrument response

4. Calibrate the waveforms

Frequency-modulated data

This is a spectrogram!

Analog tape

Sandia National Laboratories



How do we
recover the data?

Methods / Data
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Diagnostic

Oven

Output(14 tracks)

Digitizer

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/



Methods / Data

Damped mass-on-a-spring

Seismometer

Newton’s & Hooke’s Laws

U
niversity of 
M

ichigan

Demodulate the data

Equations of motion Model the weight lift
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Decipher IRIG timing signal

Instrument response

Instrument constants
Young & Abbott (2020)



Results
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1. Successfully calibrated short-period waveforms
• Full instrument response
• Compares well with historical data (see below)

2. Established workflow for mass recovery

3. Thousands of “new” old waveforms



Conclusions
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• 20 historical events

• 1297 recovered waveforms 

• 449 unique channels

• 151 calibrated short-period waveforms

• 71% success calibrating short-period
 waveforms

• 90% success calibrating at least one 
unique waveform per event

• Data available on IRIS as an
“assembled dataset”

• https://ds.iris.edu/mda/23-007/

Sample of recovered data

REX (1966 Feb 24, 19 kt) recorded  ~165 km away at Darwin, CA
(DOE NV/209 Rev. 16)

https://ds.iris.edu/mda/23-007/
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