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Objectifs

Ce cours vise à développer des compétences en traitement et interprétation des
données de sismique réflexion et en sismique passive.
Les thèmes suivants seront traités :

Propagation des ondes sismiques
Principes de base de traitement du signal sismique :

Analyse spectrale, filtrage ;
Déconvolution.

Sismique réflexion :
Acquisition des données, corrections statiques ;
Traitement des données : analyse de vitesse, NMO, DMO, migration ;
Interprétation quantitative et AVO;
Principes de base en interprétation.

Méthodes en forage :
Profilage sismique vertical ;
Tomographie entre trous de forages.

Sismique passive :
Particularités des mesures passives ;
Localisation des hypocentres.
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Évaluation

L’évaluation se fera par
travaux pratiques en python et résumés d’articles (70%) ;
examen récapitulatif à la fin de la session (30%).

Des connaissances minimales du langage python sont requises pour pouvoir compléter
les T.P.
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Les ondes sismiques

𝜌𝜕2u
𝜕𝑡2 = (𝜆 + 𝜇)∇Δ + 𝜇∇2u
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Analyse spectrale & traitement de signal
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Analyse spectrale & traitement de signal

Élimination du ground-roll

(a) avant filtre 𝑓 –𝑘 (b) après filtre 𝑓 –𝑘
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Déconvolution
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Déconvolution
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Acquisition des données

Rapport S/B amélioré sur la trace sommée
S/B augmente de 𝑛1/2, où 𝑛 est le nombre de trace et 𝑛 >> 1.
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Corrections statiques
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Correction DMO
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L’idée de la correction DMO est de replacer l’événement à la position déport nul
(zero-offset).
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Migration

La migration replace les réflexion à la position des réflecteurs et focalise les
hyperboles de diffraction ;
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AVO

Trait pointillé :
trajectoire du forage

Code de couleur :
rouge : valeur élevée
vert : valeur faible

Intercepte :
vert : grès
orange pâle : lits de shale
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Anisotropie
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Profilage sismique vertical
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L’interprétation et ses pièges

Chapter 7: Correlation Concepts  91

artifacts that appear as discontinuities and can easily be mistaken for faults. 
You might say that all faults are discontinuities in reflection patterns, but 
not all discontinuities in reflection patterns are faults. Herron (2000b) 
discusses an example of a discontinuity observed on depth-migrated data 
that might have been interpreted as a fault but actually was an imaging 
artifact. This discontinuity was observed on a first pass of prestack depth 
migration (Figure 7) that used salt-body geometry interpreted on poststack 
depth-migrated data. The discontinuity was “healed” on a second pass of 
prestack depth migration (PSDM) that used revised salt-body geometry 
based on interpretation of the first pass of PSDM (Figure 8). In addition 
to serving as a warning that depth-migration artifacts can masquerade as 
faults, this example emphasizes that depth migration is an iterative process 
in which multiple passes of imaging (time and funding permitting) are 
often required to achieve accurate results.

Figure 7. First iteration of PSDM using the base of salt, shown as the light 
blue horizon, from interpretation of a poststack depth-migrated data set. The 
discontinuity in question is the trend of disrupted reflections, marked by the 
yellow arrows. The base of salt picked on this image is shown as the green horizon 
(courtesy WesternGeco).
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92  First Steps in Seismic Interpretation

An unconformity is an important geologic boundary that has correlation 
aspects of both horizons and faults. Although you typically correlate the 
seismic response to such a boundary as a horizon — as a coherent or pre-
dictably changing reflection — it actually involves tracking reflection termi-
nations or discontinuities between groups of reflections that are genetically 
related and distinctly different in character from other groups of reflections. 
These are the so-called seismic sequences above and below the unconfor-
mity. At times, you will have to pick an unconformity manually because 
of its discontinuous and variable character caused by lateral variation in 
impedance contrast between the post- and preunconformity sections, but 
in other settings you will be able to automatically track an unconformity 
quite easily because of its laterally consistent signature (as in Figure 9). 
Recognizing and accurately tracking unconformities and “their correlative 
conformities” (Mitchum, 1977) is of central importance in seismic strati-
graphic interpretation. 

Figure 8. Second iteration of PSDM. The discontinuity seen in Figure 7 is no 
longer apparent. This second iteration uses the updated base of salt, shown as the 
green horizon (courtesy WesternGeco).
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