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How do we recognize geologic features?

* Localized, lateral changes in waveform?
= Eigenstructure coherence
* Localized, lateral changes in amplitude?
» Sobel edge detectors and semblance coherence
» Amplitude gradients
* Localized, lateral changes in dip?
 Curvature
* Broader, lateral changes in frequency?
» Spectral magnitude components
= Peak spectral frequency
* Broader, lateral changes in phase?
= Spectral phase components
* Peak spectral phase
* Broader, lateral changes in amplitude?
* RMS amplitude
* Grey level co-occurrence matrix textures
» Impedance inversion
+« AVO
» Combinations of two or more of the above
 Multiattribute display
« Multiattribute cluster analysis and waveform classification
* Neural nets and supervised learning
» Geostatistics
* Geometric proximity to more easily-defined components
= Seismic geomorphology

AL T RS B R 8
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Attribute Taxonomy

Horizon-based attributes Formation attributes

* Time-structure * Thickness

* Dip magnitude and azimuth * RMS amplitude, peak amplitude, AAA
* Curvature » Optical stack through visualization

» Shaded relief maps » Number of zero crossings

* Bump maps

Single trace attributes Multitrace attributes Prestack attributes

» Amplitude = Coherence * Interval velocity

» Instantaneous attributes « Sobel Filters * Pore pressure

» Waveform or lobe shape || « Curvature + Azimuthal Anisotropy
» Spectral decomposition » Amplitude gradients *« AVO

* Acoustic impedance » GLCM textures - AVAz
* Elastic impedance
« Lambda-rho, Mu-rho
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Source Seismic
Reflectivity wavelet Noise data

) == s(t) + n(t) —> u
Short window

spectral

decomposition
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(Partyka et al., 1999)
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Thin bed tuning variation with thickness

A" 36 Hz 15 Hz

(Laughlin et al., 2002)
[ A4 T [T SRS PR e R 5 TR

Thin bed tuning variation with thickness

50 Hz

| halweg moderate thickness channel edges

(Courtesy of Apache Corp.)
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14



2. %Eﬂﬁ[ﬁfi‘lékgﬁi[ P& (coherence )

%JEH’FE‘E%‘[%Q’%S PR folRLERT B LA GAT T o B R L 228 £
é,ﬁ?,%ﬂfpj jﬂé\l lﬁmuﬁﬁg\lﬁ ,ﬁﬁ[ﬁ *’:Fj“ FIGE % 2 Ak = HHP‘ Fh A
Pl | R PR JFTJ IF=9F > B e 2 By et J? [T~ gk~ R AR Y
%i'?" ’ %IEUJZEL’W%?? | ™ o R T e (R [ A [ S AR I e SAF 1 (R [ A

o [SEIOI AR POR R 1E ERE @Uﬁ‘jﬂ[ﬂt [t (AR R AL e [~y
: Jﬂjj £

BT 20T PR A IR AR ARE Ceross correlation ) 7 BITHPRFVAHHTE -
it ’FE‘F%H*E J* R P R o AT ﬁ#ﬁlﬂﬁﬁ?ﬁ&%ﬁ?ﬁmﬁ} il
A6 tJﬁwjiﬁl?ﬁ'\fé’r"«fzﬁ'ﬁ‘fﬁf—‘ﬂﬁ'%ﬁﬂﬁék’ FrAl )= PRULELYE » U= 5940 ms ] )
B 1= PP AT - PASLE S ATEREET > R R T E] - f[ﬁ'ﬁ‘%ﬁl‘iﬁ
FrEe B plasiAp e & ﬁl%g'[‘i.*y@ﬁ@ CARR e e AN UL
VAR - g J’FE‘TJ[*H PR - EiEER T IR
= AERANIE PRI TR BT PR = e R B ] R }If] = AEREHEY
?ﬁﬂ“'@?ﬂﬁ'ﬁ[*ﬂ*?ﬂ RV T PR SRR SRR PO R e AT ELAT
F%J PR PR R R L [l T Hl*‘ﬁﬁ P ffJU’E”TﬁIE"ﬁj BRI ofie:s

| o FEERRR L [ﬁ'FTJ[fEEH*I E‘UE*#[?E'@E%F J]}l’f‘ﬂ IRk o i
%i' ’ ﬁﬁﬁlj%ﬁﬂﬂﬁ'rﬁ%‘lﬁ TR T BRI R [ R EIFER) ﬁ phEIAE.
O e i%*lﬁﬂﬁ‘%%‘[‘iﬁgﬁﬁ[?%ﬁﬁ' TR A = e F@?E‘JEJ%?EJ

# F?%*JEH’FE'%%‘[E@Y%SIFE C TR IR

® SRR EEIRTR P (YETe ~ R AR TS R W T S

® P AEIAVERE Jﬁﬂ?@ﬁ H&ﬁﬁ N ]Ff[

o jEMETEE LR ET

° %*ZEU’FE'F%J‘[E&&’%SIFEF*’JL@IFF@?E'J‘%F@?FIU?*,F;L .

® I SR f‘%ﬁﬁﬂﬁﬁ%‘[@?}’ﬂﬁl‘ﬁﬁ °

15



Cross correlation of 2 traces
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Sign convention for 2D curvature attributes:
Anticline: k>0
Plane: k=0
Syncline: k<0

Cury
. Positive
4]

. Negative

(Seismic data courtesy of Devon Energy)
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