
Accepted Manuscript

Formation of dome and basin structures: Results from scaled experiments using non-
linear rock analogues

J. Zulauf, G. Zulauf, F. Zanella

PII: S0191-8141(16)30087-6

DOI: 10.1016/j.jsg.2016.07.001

Reference: SG 3360

To appear in: Journal of Structural Geology

Received Date: 1 May 2016

Revised Date: 30 June 2016

Accepted Date: 11 July 2016

Please cite this article as: Zulauf, J., Zulauf, G., Zanella, F., Formation of dome and basin structures:
Results from scaled experiments using non-linear rock analogues, Journal of Structural Geology (2016),
doi: 10.1016/j.jsg.2016.07.001.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.jsg.2016.07.001


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
1 

 

Formation of dome and basin structures: Results from scaled experiments 1 

using non-linear rock analogues 2 

 3 
 4 
J. Zulauf 1, G. Zulauf 1, F. Zanella 2 5 

 6 

1Institut für Geowissenschaften, Universität Frankfurt a.M., Altenhöferallee 1, D-60438 Frankfurt a.M., Germany, 7 

j.zulauf@em.uni-frankfurt.de 8 

2 Institut für Neuroradiologie, Universität Frankfurt a.M., Theodor-Stern-Kai 7, 60596 Frankfurt a.M., Germany 9 

 10 
 11 
 12 
 13 
Abstract:  14 
Dome and basin folds are structures with circular or slightly elongate outcrop patterns, which can 15 

form during single- and polyphase deformation in various tectonic settings. We used power-law 16 

viscous rock analogues to simulate single-phase dome-and-basin folding of rocks undergoing 17 

dislocation creep. The viscosity ratio between a single competent layer and incompetent matrix 18 

was 5, and the stress exponent of both materials was 7. The samples underwent layer-parallel 19 

shortening under bulk pure constriction.  20 

Increasing initial layer thickness resulted in a decrease in the number of domes and basins and an 21 

increase in amplitude, A, arc-length, L, wavelength, λ, and layer thickness, Hf. Samples deformed 22 

incrementally show progressive development of domes and basins until a strain of eY=Z = -30% is 23 

attained. During the dome-and-basin formation the layer thickened permanently, while A, L, and 24 

λ increased. A dominant wavelength was not attained. The normalized amplitude (A/λ) increased 25 

almost linearly reaching a maximum of 0.12 at eY=Z = -30%. During the last increment of 26 

shortening (eY=Z = -30 - -40%) the domes and basins did not further grow, but were overprinted 27 

by a second generation of non-cylindrical folds. Most of the geometrical parameters of the 28 

previously formed domes and basins behaved stable or decreased during this phase. The 29 

normalized arc-length (L/Hf) of domes and basins is significantly higher than that of 2D 30 

cylindrical folds. For this reason, the normalized arc length can probably be used to identify 31 

domes and basins in the field, even if these structures are not fully exposed in 3D.  32 

 33 



Download	English	Version:

https://daneshyari.com/en/article/6444624

Download	Persian	Version:

https://daneshyari.com/article/6444624

Daneshyari.com

https://daneshyari.com/en/article/6444624
https://daneshyari.com/article/6444624
https://daneshyari.com/

