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EXPLORATION SEISMOLOGY

Universita’ di Trieste - Exploration Geophysics Group

COURSE STRUCTURE
LESSONS 24HRS FUNDAMENTALS OF 

DATA ACQUISITION 
AND PROCESSING

LABORATORY 24HRS FROM FIELD 
DATA TO THE 
MIGRATED 
SECTION
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Course Structure (2)
Lessons:

Reflection seismics: the method

Seismic waves (basics)

Instruments and data acquisition
Data Processing

Exploration Seismology

Universita’ di Trieste - Exploration Geophysics Group
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Course structure (3)
Objectives:

-Geological model – seismic image (1-D, 2-D, 3-D)

•Physical properties

-Physics (kinematic, dynamic))

-From measurement to seismic image: data acquisition, analysis,
processing/inversion: theory and practice (seismic lab)

Universita’ di Trieste - Exploration Geophysics Group
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Course sgtructure(4)

TOPICS From measurement to seismic
section/volume

Analysis/processing

1 Fundamentals, sources, receivers, 
gathers, stacking chart

Introduction to SPW and basic operations

2 Impulsive / non-impulsive seismic sources Processing: auto-/cross-correlation, 
convolution

3 Geometry of wave propagation, static and 
dynamic correction

Fourier transform, spectral analysis and 
filtering

4 Velocity analysis, stack Convolutive model of seismic
trace/Inverse filtering

5 Migration Multiple reflections

Universita’ di Trieste - Exploration Geophysics Group
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TESTI CONSIGLIATI
Sheriff R.E., Geldart L.P., Exploration Seismology (2nd Ed.)

Cambridge University Press
Yilmaz O. – Seismic Data analysis (2 vol.)

Society of Exploration Geophysicists

Ashcroft W.- A Petroleum Geologist’s Guide to Seismic 

Reflection

Wiley-Blackwell

Liner C.L. – Elements of 3D Seismology

PennWell

Universita’ di Trieste - Exploration Geophysics Group
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Universita’ di Trieste - Exploration Geophysics Group
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Universita’ di Trieste - Exploration Geophysics Group

https://wiki.seg.org/wiki/Seismic_Data_Analysis
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Universita’ di Trieste-DISGAM -Exploration Geophysics Group

SUPPLEMENTARY MATERIAL
SLIDES

http://moodle2.units.it

http://moodle2.units.it
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Corso di Sismica

Examination (oral)
Questions on theory 
and labs

Written report about
one of the topics of 
the experimental (lab) 
part

the report is mandatory but
does not contribute to the final
grade

Universita’ di Trieste-DISGAM -Exploration Geophysics Group
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Obiettivi (1)
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Objectives
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Definitions and Objectives
Exploration seismology uses artificially generated elastic 
waves to obtain information about the subsurface and, in 

particular:

▪ Locating natural resources

▪ Obtain geological and geotechnical information for 

engineering

▪ Obtain information on the subsoil for the scientific 

study of the structure, stratigraphy and evolution of the 
earth's crust

▪ Characterize the subsoil (structure and characteristics 
of materials) for a large number of civil and industrial 

applications
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Breve storia
1888: Bilancia di Torsione (Eötvos)

1926: Prima scoperta geofisica di giacimento petrolifero

1678: Inizio fondamenti teoria elasticita’ (L. di Hooke)

1818-1924: teoria onde sismiche (Cauchy, Poisson, Knott, 
Wiechert, Zoeppritz, Rayleigh, Love, Stoneley)

1848: inizio sismologia sperimentale (Mallet)

1914: primo brevetto sull’uso di onde sismiche per 
l’esplorazione del sottosuolo (Fessenden) e primo 
sismografo per esplorazione (Mintrop)
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Breve storia (2)
1946: Prime sezioni sismiche 

1952: Prime registrazioni analogiche su nastro magnetico

1953: inizio sviluppo sorgenti alternative (terra, mare) 

1956: Inizio registrazioni CMP

1960: inizio rivoluzione digitale

1976: inizio sismica 3-D
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Breve storia (3)
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Investimenti per obiettivo (1991) 
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Metodo sismico a riflessione 

Il metodo piu’ largamente diffuso per la prospezione 
geofisica del sottosuolo, fondamentale 

nell’esplorazione e lo sfruttamento di giacimenti di 
idrocarburi.

Fornisce informazioni piu’ dettagliate di qualsiasi altro 

metodo non-invasivo su stratigrafia, struttura e 
proprieta’ dei materiali.

Utilizza tempi di arrivo, ampiezza e fase degli echi dalle 
discontinuita’ nelle proprieta’ elastiche presenti nel 

sottosuolo per ricavarne posizione e proprieta’ 
fisiche (impedenza acustica, velocita’ propagazione 

onde sismiche, parametri elastici)
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Metodo sismico a riflessione: l'esperimento
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Reflection seismics: the result

1-D 2-D

Seismic Trace Section



23

Reflection seismics: polarity convention

Polarity standard for minimum- and zero-phase wavelets

POSITIVE REFLECTION (i.e. increase of seismic impedance)
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Metodo sismico a riflessione: il risultato

3-D

Volume
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Metodo sismico a riflessione: il risultato

3-D

Volume
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Metodo sismico a riflessione: 
l'interpretazione
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Sorgenti

Compression
Dilatation

Metodo sismico a riflessione: SORGENTI
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SorgentiMetodo sismico a riflessione: SORGENTI
AIR-GUN

AIR-GUN ARRAY
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Metodo sismico a riflessione: sensori

Geofoni
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Metodo sismico a riflessione: sensori

Geofoni
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Metodo sismico a riflessione: sensori

Geofoni: curva di risposta
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Metodo sismico a riflessione: sensori

Idrofoni

Seismic streamer
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Metodo sismico a riflessione: sensori

Dual sensors
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Metodo sismico a riflessione: sensori

Dual sensors
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Metodo sismico a riflessione: sensori

Dual sensors
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Metodo sismico a riflessione: acquisizione 
marina

Idrofoni
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Metodo sismico a riflessione: stacking chart
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Metodo sismico a riflessione: acquisizione 
marina

Idrofoni
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