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Folds in seismic sections

Monocline, San Joaquin Valley, California, U.S.A.
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Folds in seismic sections
Syncline, Santa Barbara Channel, California, U.S.A.

0.5 km

st iird))

1553 r) 2 )m}?%}??s’?

e e e
‘)\'].‘\ sl r«’l LLLSas ,’))\ \ &'}‘;& -\)i >i’?;:-i?-'> '5';;
PN s ) 25

. R i r’r‘-i"g cdd
\“{l'*» \\”\»,‘»Z!’k‘.\‘r Py ‘*‘n; bﬂmn

R T e SISl Feediatiddommnniy ,
\{)l"\')‘ ¢ ] 4 ﬁf 1
> m"»uvn» Iy R

<4< );31. g

> LS P );S:-

_j;“'\”’w,'»’)\" 7 v »\») »2? > ‘.":g;}p‘;i)l:l}h .

319¢ )s,}ﬁ?’ﬁ s.w.f‘ L;»\s»g»rji K GONRTIR u}i&ﬁ yrrrrerity
e TR, ,;;»m\-"“ RS

LS

[ty e (SR i HRII MR
Tl T T e e e RTINS s
L ANV YU S AN LT 1TV ‘\\”“"”Hl STV W m)l!!“\\‘l' TSN 2km

Data courtesy of Texaco, Inc.

Seismic Interpretation of Contractional Fault-Related Folds
An AAPG Seismic Atlas

Studies in Geology #53
Section 1A-1: Defining folds

John H. Shaw, Christopher Connors, and John Suppe
©2005 AAPG



Folds in seismic sections
Single Hinge Anticline, Niger Delta, Nigeria
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Folds in seismic sections

Multiple Hinge Anticline, Permian Basin, Texas, U.S.A.
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Folds and bedding thickness

Parallel fold model Parallel fold, synclinal axial surface
¥
I \<_ :Y1
\ T2 =
T
2 T1

e

e ’
i - m e
i ot " M eatbsy
ey " i il
: e
Y ; 3 Loy e b il
_t_>\ % - " KON PR .
1 s, Wit e T &
7 } w po
I “ ! " Wi !
" 1
" ; . 2 S e e
n o
* o ]
'

2

Layer thickness is conserved: Bed thickness T1 equals bed thickness Ta.
Bisecting axial surfaces: Interlimb angle Y1 equals interlimb angle V2.
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Folds and bedding thickness

Non-parallel fold model
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To >T1

Non-Parallel fold, anticlinal axial surface
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general rule:
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Farallel folds commonly form by a deformation
mechanism called flexural slip, where folding is
accommodated by motions on minor faults that
occur along some mechanical layering — usually
bedding. Flexural-slip surfaces, which can be
observed in core or outcrop, may vary in spacing
from a few millimeters to several tens of meters in
spacing. 0

slip surfaces

The amount of off- ‘

set on flexural-slip
faults increases as

the fold tightens 2
(note slip increase N
from models 1 to 4
N
N\

2), and is a func-
tion of the spacing
of slip surfaces.

Slip changes

instantaneously
3  across axial sur-
faces in angular
folds (models 1, 2);
whereas, slip
increases along
bedding surfaces
through the hinge
in curved-hinge
folds (model 3).
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Shortcomings in seismic images of folds

Balanced model

Overlapping reflections occur in synclines (1) on this stacked section;
Synthetic seismic similar patterns persist in under-migrated sections. The steep limb is not
imaged and diffractions are present (2).
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Proper migration removes overlapping reflections and collapses
diffractions, but the steep limb remains un-imaged.
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Locating axial surfaces in seismic sections

Model

Migrated section (synthetic)

TWTT

TWTT

Stacked section (synthetic)

Step 1: Pinpoint truncations of horizontal
reflections as they enter the poorly imaged
zone. Note that diffractions, dipping toward ]
the fold, may emanate from these trunca-
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Stacked section (synthetic)

Step 2: Fit an axial surface that best matches I
the aligned truncations. Note that the inter-
preted axial surface matches closely with |]
the axial surface defined in the migrated sec-
tion (left).
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Interpreting folds in poorly imaged zones

A: Is the poorly imaged zone a fault or steep fold limb?
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Interpreting folds in poorly imaged zones

B: Method for interpreting parallel folds in poorly imaged zones

Step 1: Pinpoint truncations  Step 2: Fit parallel axial sur-  Step 3: Define the dip of beds
of reflections as they enter faces that best match the in the kink band by making V>
the poorly imaged zone. aligned truncations. Measure equal to V.

the average dip outside of the

fold limb and measure 7;.
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Interpreting folds in poorly imaged zones

C: Interpretation using the parallel fold method 0.5 km
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Interpreting folds in poorly imaged zones

D: Confirmation of fold geometry with dipmeter log and 3-D seismic image
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In this example, 3-D
seismic data and a dip-
meter log confirm the
presence of steeply dip-
ping beds in the poorly
imaged zone. The pri-
mary test of the fold
interpretation, however,
is whether or not the
horizons correlate
properly across the
poorly imaged zone. If
they do, a parallel fold
interpretation is per-
missible. If they do not,
a non-parallel fold or
fault likely occupies the
poorly imaged zone.
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