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Retrodeformable Sections in Fold-Thrust Belts

Fault-bend fold
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Fa;ult-bend fold

Advantages:
Can be reconstructed from surface geology

Assumptions:
Pervasive slip on bedding planes as rocks pass through hinges
Slip is carried off-section (no deformation of lower plate)

Suppe, 1983

This style is usually looking to balance line lengths (length of a bed).




Fault-Propagation fold

SSFAULT TIP

Namson and Davis, GSA Bull , 1988 after Suppe and Medwedeff, 1984
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Fig. 24. Structural interpretation of the Nanliao anticline, southern Taiwan (modified from Suppe, 1980b).

Suppe, 1983

+1




Coalinga, California (site of 1983 earthquake)
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Coalinga anticline grew in the earthquake, which lacked any surface faulting.
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Inbal et al. got lots of small EQs from a very dense array and see the Newport-Inglewood fault extending into the mantle, not detached as thought by Davis
et al. This helps reveal a weakness of the geometric reconstructions of fold belts: they need detachment to go off the edge of the model at the side.



vel

Paleocene (~60 Ma)

Accretionary Forearc

boundary(_ wedge

locity

ocean plate

velocity

basin

Hinterl

crustal underthrust/

accreted
terranes

increased plate coupling

oceanic
plate

basement

alternate extension/ shorten
—

and Laramide
foreland

Sevier
fold-thrust belt

NA plate

mantle velocity

lithosphere

increased
plate
coupling

Paris Meade Crawford Absaroka Darby Hogsback B
thrust . thrust wthrust oy thrusty o thrusty, pau  thrust sk
B e f M L NS s -
O e e e
2 / Wﬂ’ —/ — 3km
= _ L — E , : oo ) ———% 6km
) S NI ‘ s . R Cenozoic basin fill N e Ty
S DI Late Cret/Paleogene Upper Paleozoic D O U -9 km
- ?Wb, PRI uppeéretaceous H Lower Paleozoic | TN e 12 km
" lower F2ll Neoproterozoic TN 9 7 -0
- NN Jurassic Archean basement [N L N I 15 km
20km . < . | x| Triassic _ i AN o, | -
Green
River, _Wind River — _______ i i Owl Creek
basin " arch >--~. N el Wind River arch C
\ S == basin ;== 3km
/ i | 0 km
-3 km
-6 km
N -9km
“12km
15 km
~ }-18km

Weil & Yonkee, EPSL, 2012

So we’ll transition from the Sevier to the Laramide. Consider what these faults do at depth—what is the basis for this

units on thrusts to west vs foreland to east.

. Note difference in thickness of the



FORELAND STRUCTURAL MODELS
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c and d after Berg (1962b).
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E.Wrench Uplift

Fault geometry in basement-cored uplifts

.
g \ Pid Figure 2. Five basic models of foreland deformation are the drape fold
/ (a), upthrust fault (b), thrust uplift (c), fold-thrust uplift (d), and wrench-
related uplifts (¢). Models a and b after Prucha and others (1965); models

Brown, GSA Mem |71, 1988

Well, as a prelude to the Laramide, let’s discuss a different flavor of this: basement cored folds.
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Figure 5. A comparison of interpretations of the Soda Lakes area, Colorado, utilizing the upthrust model
(a) modified from Osterwald (1961), and the fold-thrust model (b) modified from Berg (1962a).
Comparison of bed-length measurements of the Dakota Sandstone (Kd) and the top of the Precambrian
basement between reference lines (W-X), and (Y-Z), indicates the upthrust model (c) is out of structural
balance by approximately 20 percent, whereas the fold-thrust model (d) is balanced to less than 5

percent error (after Brown, 1987).

Brown, GSA Mem |71, 1988
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Problems with high-angle (near vertical) faulting to make these uplifts: cannot balance line lengths.
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A. Rattlesnake Mtn., Wyoming
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Pierce (1966), Stearns (1971)

/A = Hanging Wall Dip — Footwall Dip
AC and AB Are Bed Lengths

H = (BC + AC/2) sin A
S = Total Shortening — Tilt Shortening
S = AB - AB — (BC + AC/2) (1 - cosA)
Fault Dip Relative to Footwall = arctan (H/S)
Erslev, Geology, 1986




Figure 1. Models of fault-propagation folds. A: Geometric kink-band model (Suppe and Med-
wedeff, 1984). B, C, D: Analog experimental models of folds above thrust (B; Chester et al.,
1988), reverse (C; Friedman et al., 1980), and normal (D; Withjack et al., 1990) faults.

Erslev, 1991




