
Accepted Manuscript

Vertical axis rotation (or lack thereof) of the eastern Mongolian
Altay Mountains: Implications for far-field transpressional
mountain building

Laura C. Gregory, Conall Mac Niocaill, Richard T. Walker,
Gantulga Bayasgalan, Tim J. Craig

PII: S0040-1951(18)30125-2
DOI: doi:10.1016/j.tecto.2018.03.020
Reference: TECTO 127810

To appear in: Tectonophysics

Received date: 9 June 2017
Revised date: 22 March 2018
Accepted date: 26 March 2018

Please cite this article as: Laura C. Gregory, Conall Mac Niocaill, Richard T. Walker,
Gantulga Bayasgalan, Tim J. Craig , Vertical axis rotation (or lack thereof) of the eastern
Mongolian Altay Mountains: Implications for far-field transpressional mountain building.
The address for the corresponding author was captured as affiliation for all authors. Please
check if appropriate. Tecto(2017), doi:10.1016/j.tecto.2018.03.020

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.

https://doi.org/10.1016/j.tecto.2018.03.020
https://doi.org/10.1016/j.tecto.2018.03.020


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

1 
 

Vertical axis rotation (or lack thereof) of the eastern Mongolian Altay Mountains: 

implications for far-field transpressional mountain building 

Laura C Gregory1*, Conall Mac Niocaill1, Richard T Walker1, Gantulga Bayasgalan2 and Tim J 

Craig3 

Affiliations 

(1) University of Oxford, Department of Earth Sciences, South Parks Road, Oxford OX1 3AN, 

UK  

*Present address: University of Leeds, School of Earth and Environment, Leeds LS2 9JT, UK, 

l.c.gregory@leeds.ac.uk 

(2) North Carolina State University, Department of Marine, Earth, & Atmospheric Sciences, 

Raleigh, NC 27695 USA 

(3) University of Leeds, School of Earth and Environment, Leeds LS2 9JT, UK 

 

Abstract 

The Altay Mountains of Western Mongolia accommodate 10-20% of the current shortening 

of the India-Asia collision in a transpressive regime. Kinematic models of the Altay require 

faults to rotate anticlockwise about a vertical axis in order to accommodate compressional 

deformation on the major strike slip faults that cross the region. Such rotations should be 

detectable by palaeomagnetic data. Previous estimates from the one existing 

palaeomagnetic  study from the Altay, on Oligocene and younger sediments from the Chuya 

Basin in the Siberian Altay, indicate that at least some parts of the Altay have experienced 

up to 39 ± 8° of anticlockwise rotation. Here, we present new palaeomagnetic results from 

samples collected in Cretaceous and younger sediments in the Zereg Basin along the Har-Us-

Nuur fault in the eastern Altay Mountains, Mongolia. Our new palaeomagnetic results from 

the Zereg Basin provide reliable declinations, with palaeomagnetic directions from 10 sites 

that pass a fold test and include magnetic reversals. The declinations are not significantly 

rotated with respect to the directions expected from Cretaceous and younger virtual 

geomagnetic poles, suggesting that faults in the eastern Altay have not experienced a large 

degree of vertical axis rotation and cannot have rotated more than 7˚ in the past 5 m.y. The 

lack of rotation along the Har-Us-Nuur fault combined with a large amount of rotation in the 
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