ResearchGate

See discussions, stats, and author profiles for this publication at:

Atlas of Shear Zone Structures in
Meso-scale

ARTICLE - JUNE 2014

DOWNLOADS
2

1AUTHOR:

e Indian Institute of Technolog...

91 PUBLICATIONS 338 CITATIONS

SEE PROFILE

Available from: Soumyajit Mukherjee
Retrieved on: 05 September 2015


http://www.researchgate.net/publication/281464007_Atlas_of_Shear_Zone_Structures_in_Meso-scale?enrichId=rgreq-69ae8652-93a2-4c02-922c-eab792779579&enrichSource=Y292ZXJQYWdlOzI4MTQ2NDAwNztBUzoyNzAwMjI3NjU0NDUxMjFAMTQ0MTM4OTg1MjA5MA%3D%3D&el=1_x_2
http://www.researchgate.net/publication/281464007_Atlas_of_Shear_Zone_Structures_in_Meso-scale?enrichId=rgreq-69ae8652-93a2-4c02-922c-eab792779579&enrichSource=Y292ZXJQYWdlOzI4MTQ2NDAwNztBUzoyNzAwMjI3NjU0NDUxMjFAMTQ0MTM4OTg1MjA5MA%3D%3D&el=1_x_3
http://www.researchgate.net/?enrichId=rgreq-69ae8652-93a2-4c02-922c-eab792779579&enrichSource=Y292ZXJQYWdlOzI4MTQ2NDAwNztBUzoyNzAwMjI3NjU0NDUxMjFAMTQ0MTM4OTg1MjA5MA%3D%3D&el=1_x_1
http://www.researchgate.net/profile/Soumyajit_Mukherjee2?enrichId=rgreq-69ae8652-93a2-4c02-922c-eab792779579&enrichSource=Y292ZXJQYWdlOzI4MTQ2NDAwNztBUzoyNzAwMjI3NjU0NDUxMjFAMTQ0MTM4OTg1MjA5MA%3D%3D&el=1_x_4
http://www.researchgate.net/profile/Soumyajit_Mukherjee2?enrichId=rgreq-69ae8652-93a2-4c02-922c-eab792779579&enrichSource=Y292ZXJQYWdlOzI4MTQ2NDAwNztBUzoyNzAwMjI3NjU0NDUxMjFAMTQ0MTM4OTg1MjA5MA%3D%3D&el=1_x_5
http://www.researchgate.net/institution/Indian_Institute_of_Technology_Bombay?enrichId=rgreq-69ae8652-93a2-4c02-922c-eab792779579&enrichSource=Y292ZXJQYWdlOzI4MTQ2NDAwNztBUzoyNzAwMjI3NjU0NDUxMjFAMTQ0MTM4OTg1MjA5MA%3D%3D&el=1_x_6
http://www.researchgate.net/profile/Soumyajit_Mukherjee2?enrichId=rgreq-69ae8652-93a2-4c02-922c-eab792779579&enrichSource=Y292ZXJQYWdlOzI4MTQ2NDAwNztBUzoyNzAwMjI3NjU0NDUxMjFAMTQ0MTM4OTg1MjA5MA%3D%3D&el=1_x_7

Springer Geology




Springer Geology

For further volumes:
http://www.springer.com/series/10172

soumyajitm@gmail.com


http://www.springer.com/series/10172

Soumyajit Mukherjee

Atlas of Shear Zone
Structures 1n Meso-scale

@ Springer

soumyajitm@gmail.com



Soumyajit Mukherjee

Department of Earth Sciences

Indian Institute of Technology Bombay
Mumbai, Maharashtra

India

ISBN 978-3-319-00088-6 ISBN 978-3-319-00089-3  (eBook)
DOI 10.1007/978-3-319-00089-3
Springer Cham Heidelberg New York Dordrecht London

Library of Congress Control Number: 2013951134

© Springer International Publishing Switzerland 2014

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of
the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations,
recitation, broadcasting, reproduction on microfilms or in any other physical way, and transmission or
information storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar
methodology now known or hereafter developed. Exempted from this legal reservation are brief
excerpts in connection with reviews or scholarly analysis or material supplied specifically for the
purpose of being entered and executed on a computer system, for exclusive use by the purchaser of the
work. Duplication of this publication or parts thereof is permitted only under the provisions of
the Copyright Law of the Publisher’s location, in its current version, and permission for use must
always be obtained from Springer. Permissions for use may be obtained through RightsLink at the
Copyright Clearance Center. Violations are liable to prosecution under the respective Copyright Law.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this
publication does not imply, even in the absence of a specific statement, that such names are exempt
from the relevant protective laws and regulations and therefore free for general use.

While the advice and information in this book are believed to be true and accurate at the date of
publication, neither the authors nor the editors nor the publisher can accept any legal responsibility for
any errors or omissions that may be made. The publisher makes no warranty, express or implied, with
respect to the material contained herein.

Printed on acid-free paper

Springer is part of Springer Science+Business Media (www.springer.com)

soumyajitm@gmail.com



I dedicate this book in memory of
my maternal grandfather late
Mr. Ranendra Kumar Banerjee

soumyajitm@gmail.com



Preface

Interpretation of structures from field is an integral part of structural geology. While
research papers cannot display morphologic variations of individual structures, an
atlas of field structural snaps remained due. This book fills up that gap. I have drawn
most examples from western Himalayan shear zones. The reader is suggested to
consult the key papers in the ‘References’ section for more information. I welcome
comments and counterarguments at: soumyajitm@gmail.com
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Chapter 1
Ductile Shear

Ductile shear can host economically important minerals (Upton and Craw 2013).
S—C fabrics (Berthe et al. 1979; Mukherjee 2011; Figs. 1.1, 1.2, 1.3, 1.4, 1.5, 1.6,
1.7, 1.8, 1.9, 1.10, 1.11, 1.12, 1.13, 1.14, 1.15, 1.16, 1.17, 1.18, 1.19, 1.20, 1.21,
1.22, 1.23, 1.24, 1.25, 1.26, 1.27, 1.28, 1.29, 1.30 and 1.31) and sheared clasts
(Passchier and Trouw 2005; Figs. 1.32, 1.33, 1.34, 1.35, 1.36, 1.37, 1.38, 1.39,
1.40, 1.41, 1.42, 1.43, 1.44, 1.45, 1.46, 1.47, 1.48, 1.49 1.50) are the commonest
ductile shear sense indicators in meso-scale. Sigmoid-shaped or sigma structures
of clasts are most common (Figs. 1.32, 1.33, 1.34, 1.35, 1.36, 1.37, 1.38, 1.39,
1.40, 1.41, 1.42, 1.43, 1.44, 1.45, 1.46 1.47). On the other hand, delta structures are
rather rare (Fig. 1.50). Secondary ductile shears (Figs. 1.5, 1.12, 1.14, 1.15, 1.17)
indicate a pure shear component, besides simple shear, within the shear zone
(Goscombe et al. 2006). Presence of granitic melt/leucosome at both S- and C-
planes indicate possibly a syn-shearing migmatization (Marchildon and Brown
2003; Misra et al. 2009; especially Figs. 1.3, 1.4, 1.5, 1.9, 1.14, 1.15, 1.17, 1.20,
1.23, 1.25). Unlike tectonic simple shear (Mukherjee 2012), magma flows can
locally induce ductile shear. The most ubiquitous manifestation of this are sheared
vesicles (Philpotts and Ague 2005; Misra 2013; etc.; Figs. 1.51, 1.52, 1.53 1.54).
For reviews on S—C fabrics, see structural geological text books such as Davis
et al. (2012). In terms of tectonics, ductile shear fabrics from the Greater Hima-
layan Crystallines indicate a top-to-S/SW fore-shear, which has also been well
documented also under microscale (e.g. Mukherjee 2013a). Additionally, from the
South Tibetan Detachment, a top-to-N/NE extensional shear is also reported,
which has recently been explained by a combination of crustal channel flow and
critical taper mechanisms (Beaumont and Jamieson 2010; recent review by
Mukherjee and Ghosh 2013).
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