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New NMSOP chapter on analog seismogram processing

Josep Batlló, Raphael De Plaen
O2.4-656

A manual for the use of old analog seismograms

• Present graduate student has never seen/use analog seismograms.

• “We” are the last generation of researchers/technicians that used regularly (and are

acquainted with) analog seismograms.

• Documents/publications on the specific details for the proper management and

understanding of the contents of analog seismograms have been published in old times

and are not easy to identify/locate for young researchers.

• Each time a student goes into the topic has to receive “individual” training.

• A short manual, pointing to common topics when dealing with analog seismograms may

facilitate the training of students and increase the use of such data.

The CoSOI recognized these facts (IUGG2023, Berlin) and decided to 

add a new chapter to the NMSOP on use of analog seismograms



Our sources: Instruments
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Galitzin, (Rose, Sci. Museum Group Journal, 2021) , 

Wiechert, 
(http://www.gfz.hr/sobe-en/seismographs.htm)
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Benioff SP, (TOL) Kirnos, (Rogozhin et al., Izv. -Atmos. Ocean. Phys., 2019)



Our sources: Seismograms
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Munich, Wiechert

Jerusalem, Sprengnether

Salò, Geotech S13

Irkutsk, Kirnos



Our sources: Archives
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IGN Geophysical Data 
Archive,

Toledo, Spain

Some where in Spain... 
Barcelona, Fabra Observatory



From materials to Results
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China NE, 21 May 1992, Station CSOR

Digitization
Corrected seismogram in useful

(mSEED, SAC, etc.) format Results

Covered by this manual
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NMSOP Chapter on analog seismograms use 

(tentative)

1. Introduction

2. Analog Seismogram morphology

3. Timing of seismograms

4. Record digitization – techniques/tips/programs 

5. Seismograph transfer function

6. Working with digitized analog records



More detailed Index:
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1.- Introduction. 

▪ Ground motion recording. Early attempts.

▪ Mechanical and Electromagnetic Seismographs. 

(Seismograph history-evolution, mainly of 

transducers).

2.- Analog Seismogram morphology.

▪ Types: Smoked, Ink, Photographic and Thermal 

paper, Develocorder, Analog tapes.

▪ Record on seismograms: Lines, record speed, 

time marks, record sense/polarity, special cases.

3.- Timing of seismograms
▪ Absolute time acquisition.

▪ Seismogram time correction.

▪ Record speed variation.

4.- Record digitization – techniques/tips/programs 

▪ Scanning/Preprocessing.

▪ Techniques/tips/programs.

▪ Analogue seismograms corrections: DC/Skew/finite arm 

length/irregular speed record/time marks.

5.- Seismograph transfer function. 

▪ From Mag./Free period/Damping to Poles&Zeroes.

6.- Working with digitized analog records

▪ Phase reading: time and amplitude.

▪ Frequency contents.

▪ Waveform modelling. Body and Surface waves.

▪ Moment Tensor inversion.

▪ Pattern recognition.

▪ Other Applications.

NMSOP Chapter on analog seismograms use (tentative)



Present contents:
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NMSOP Chapter on analog seismograms use

1. Introduction

2. Analog Seismogram overview and morphology

3. Record scanning and digitization

4. Seismogram corrections and timing

5. Seismograph transfer function

6. Bulletins and seismic phases

7. Applications of digitized analog records



Example: Transfer function (mechanical instruments)
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Example: Transfer function (electromagnetic instruments)
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Transfer function (some tips)
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Maximum magnification for Galitzine is:

𝑉𝑚𝑎𝑥 =
3 3

16

𝑘𝐴

𝜋𝑙
𝑇

And we define C1 as:

𝐶 =
𝜋𝑙

𝑘𝐴

Meaning of C1:

log C1 = ത2.0658

(in modern notation: log C1 = -1.9342) 1/C1 = 85.9

Strasbourg Calibration Sheet



Bulletins (phase notation)
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Phase notation evolved greatly in the first half of XX 

Century. Example of Mohorovicic phase notation for 

a Regional earthquake.



Nex steps
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• It will be available soon at the website of the ESC-WG.

• A second version will be rewritten and improved in the next months.

• The text, as chapter of the NMSOP-2 should be kept on proper dimensions (it is a 

tutorial, not a book).

• Exercises should complement this text.

• It is complemented by the “Seismic Patrimony Preservation Tutorial”.

• In the future, it will be a good complement to FOLDS (see poster P2.4-145).

• Any collaboration, help, remark, note will be welcome (contact us or the ESC-WG at 

https://www.legacy-seismograms.eu/contact-us/).

https://www.legacy-seismograms.eu/contact-us/
https://www.legacy-seismograms.eu/contact-us/
https://www.legacy-seismograms.eu/contact-us/
https://www.legacy-seismograms.eu/contact-us/
https://www.legacy-seismograms.eu/contact-us/
https://www.legacy-seismograms.eu/contact-us/


Thank you for your attention!

New NMSOP chapter on analog seismogram processing

Josep Batlló, Raphael De Plaen
O2.4-656

Trinity Nuclear Explosion recorded at Tucson (TUO), July 16, 1945, 11:29 GMT
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