
To protect the rights of the author(s) and publisher we inform you that this PDF is an uncorrected proof for internal business use only by the author(s), editor(s), reviewer(s), Elsevier 
and typesetter MPS. It is not allowed to publish this proof online or in print.  This proof copy is the copyright property of the publisher and is confidential until formal publication.

Mukherjee-1630929 978-0-12-809681-9 00008

MAP INTERPRETATION  
FOR STRUCTURAL GEOLOGISTS

s0010

48-ELS-CHE_Mukherjee-1630929_PRELIMS_S200.indd   1 6/19/2017   6:59:31 PM



To protect the rights of the author(s) and publisher we inform you that this PDF is an uncorrected proof for internal business use only by the author(s), editor(s), reviewer(s), Elsevier 
and typesetter MPS. It is not allowed to publish this proof online or in print.  This proof copy is the copyright property of the publisher and is confidential until formal publication.

Mukherjee-1630929 978-0-12-809681-9 00008

About the Series
“Developments in Structural Geology and Tectonics” is an Elsevier book series where potential authors are 

welcome to contact the Series Editor: Soumyajit Mukherjee (soumyajitm@gmail.com, smukherjee@iitb.ac.in) with 
new book proposals either as authors or editors. All theoretical, practical, regional and interdisciplinary topics of 
structural geology and tectonics are welcome as a potential book proposal.

p9000

p9005

48-ELS-CHE_Mukherjee-1630929_PRELIMS_S200.indd   2 6/19/2017   6:59:31 PM



To protect the rights of the author(s) and publisher we inform you that this PDF is an uncorrected proof for internal business use only by the author(s), editor(s), reviewer(s), Elsevier 
and typesetter MPS. It is not allowed to publish this proof online or in print.  This proof copy is the copyright property of the publisher and is confidential until formal publication.

Mukherjee-1630929 978-0-12-809681-9 00008

Developments in Structural Geology and Tectonics

MAP INTERPRETATION 
FOR STRUCTURAL 

GEOLOGISTS

Narayan Bose and Soumyajit Mukherjee
Indian Institute of Technology Bombay, Mumbai, India

p9010

p0010

p0020

p9015

48-ELS-CHE_Mukherjee-1630929_PRELIMS_S200.indd   3 6/19/2017   6:59:32 PM



To protect the rights of the author(s) and publisher we inform you that this PDF is an uncorrected proof for internal business use only by the author(s), editor(s), reviewer(s), Elsevier 
and typesetter MPS. It is not allowed to publish this proof online or in print.  This proof copy is the copyright property of the publisher and is confidential until formal publication.

Mukherjee-1630929 978-0-12-809681-9 00009

Elsevier
Radarweg 29, PO Box 211, 1000 AE Amsterdam, Netherlands
The Boulevard, Langford Lane, Kidlington, Oxford OX5 1GB, United Kingdom
50 Hampshire Street, 5th Floor, Cambridge, MA 02139, United States

Copyright © 2018 Elsevier Inc. All rights reserved.

No part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical, 
including photocopying, recording, or any information storage and retrieval system, without permission in writing from 
the publisher. Details on how to seek permission, further information about the Publisher’s permissions policies and our 
arrangements with organizations such as the Copyright Clearance Center and the Copyright Licensing Agency, can be found 
at our website: www.elsevier.com/permissions.

This book and the individual contributions contained in it are protected under copyright by the Publisher  
(other than as may be noted herein).

Notices
Knowledge and best practice in this field are constantly changing. As new research and experience broaden our 
understanding, changes in research methods, professional practices, or medical treatment may become necessary.

Practitioners and researchers must always rely on their own experience and knowledge in evaluating and using any 
information, methods, compounds, or experiments described herein. In using such information or methods they should be 
mindful of their own safety and the safety of others, including parties for whom they have a professional responsibility.

To the fullest extent of the law, neither the Publisher nor the authors, contributors, or editors, assume any liability for any 
injury and/or damage to persons or property as a matter of products liability, negligence or otherwise, or from any use or 
operation of any methods, products, instructions, or ideas contained in the material herein.

British Library Cataloguing-in-Publication Data
A catalogue record for this book is available from the British Library

Library of Congress Cataloging-in-Publication Data
A catalog record for this book is available from the Library of Congress

ISBN: 978-0-12-809681-9

For Information on all Elsevier publications  
visit our website at https://www.elsevier.com/books-and-journals

Publisher: Candice Janco
Acquisition Editor: Amy Shapiro
Editorial Project Manager: Tasha Frank
Production Project Manager: Anitha Sivaraj
Designer: Vicky Pearson Esser

Typeset by MPS Limited, Chennai, India

p0010

p0015

p0020

p0025

p0030

p0035

p0040

b0010

p0045

p0050

p0055

p0060

p0065

p0070

p0075

p0080

b0015

f0010

p0090

p0095

p0100

p0105

p0110

p0115

48-ELS-CHE_Mukherjee-1630929_COP1_S200.indd   4 6/14/2017   10:01:50 AM

http://www.elsevier.com/permissions
https://www.elsevier.com/books-and-journals


To protect the rights of the author(s) and publisher we inform you that this PDF is an uncorrected proof for internal business use only by the author(s), editor(s), reviewer(s), Elsevier 
and typesetter MPS. It is not allowed to publish this proof online or in print.  This proof copy is the copyright property of the publisher and is confidential until formal publication.

Mukherjee-1630929 978-0-12-809681-9 00017

S. Mukherjee dedicates this book in loving memory of his grandmother late Namita Mukherjee.p0010

DedicationDED1

48-ELS-CHE_Mukherjee-1630929_DED1_S100.indd   5 6/14/2017   11:09:08 AM



To protect the rights of the author(s) and publisher we inform you that this PDF is an uncorrected proof for internal business use only by the author(s), editor(s), reviewer(s), Elsevier 
and typesetter MPS. It is not allowed to publish this proof online or in print.  This proof copy is the copyright property of the publisher and is confidential until formal publication.

Mukherjee-1630929 978-0-12-809681-9 00017

48-ELS-CHE_Mukherjee-1630929_DED1_S100.indd   6 6/14/2017   11:09:08 AM



vii

To protect the rights of the author(s) and publisher we inform you that this PDF is an uncorrected proof for internal business use only by the author(s), editor(s), reviewer(s), Elsevier 
and typesetter MPS. It is not allowed to publish this proof online or in print.  This proof copy is the copyright property of the publisher and is confidential until formal publication.

Mukherjee-1630929 978-0-12-809681-9 00010

Contents

Preface ix
Acknowledgments xi

1. Topography 1
Map 1.1 4

2. Horizontal and Inclined Beds 7
Map 2.1 12
Map 2.2 14
Map 2.3 18
Three-Point Problem to Deduce Attitude 18

3. Unconformity 21
Map 3.1 22
Map 3.2 25

4. Folds 29
Map 4.1 31
Map 4.2 34
Map 4.3 37

5. Faults 41
Map 5.1 43
Map 5.2 46
Map 5.3 50

6. Summary Maps 55
Map 6.1 56
Map 6.2 58
Map 6.3 60
Map 6.4 63
Map 6.5 67
Map 6.6 71
Map 6.7 75
Map 6.8 79
Map 6.9 83
Exercises 87

7. Miscellaneous Maps 93
Map 7.1 94
Map 7.2 97
Map 7.3 99
Map 7.4 101
Map 7.5 104
Unsolved Maps as Exercises 107

References 111
Index 113

p9000

p9005

p9010

48-ELS-CHE_Mukherjee-1630929_PRELIMS1_S200.indd   7 6/14/2017   10:54:09 AM



To protect the rights of the author(s) and publisher we inform you that this PDF is an uncorrected proof for internal business use only by the author(s), editor(s), reviewer(s), Elsevier 
and typesetter MPS. It is not allowed to publish this proof online or in print.  This proof copy is the copyright property of the publisher and is confidential until formal publication.

Mukherjee-1630929 978-0-12-809681-9 00010

48-ELS-CHE_Mukherjee-1630929_PRELIMS1_S200.indd   8 6/14/2017   10:54:09 AM



ix

To protect the rights of the author(s) and publisher we inform you that this PDF is an uncorrected proof for internal business use only by the author(s), editor(s), reviewer(s), Elsevier 
and typesetter MPS. It is not allowed to publish this proof online or in print.  This proof copy is the copyright property of the publisher and is confidential until formal publication.

Mukherjee-1630929 978-0-12-809681-9 00011

Interpreting topography and structures from geo-
logical maps is a fundamental and compulsory exer-
cise for Bachelors and Masters students in geosciences. 
This book presents how to interpret maps and draw 
their cross-sections. Students are requested to consult 
standard text books of structural geology for defini-
tions and diagrams of the common terms used in this 
book. A number of solved maps are provided along 
with few unsolved exercises for practice. This will help 
students to practice map interpretation with nominal 

guidance. Starting from preliminary concepts (e.g., 
topography, horizontal, and inclined beds), maps with 
single “components” (folds, faults, and unconformi-
ties) are explained. This is followed by maps with mul-
tiple components, and map completion exercises. We 
believe the book provides sufficient information for a 
single semester to teach beginners. We welcome any 
comments, suggestions, or alternate explanations for 
the solved maps at: narayan.bghs@gmail.com and sou-
myajitm@gmail.com.

p0010

PrefacePRE1

48-ELS-CHE_Mukherjee-1630929_PRE1_S200.indd   9 6/13/2017   9:57:03 AM

mailto:narayan.bghs@gmail.com
mailto:soumyajitm@gmail.com
mailto:soumyajitm@gmail.com


To protect the rights of the author(s) and publisher we inform you that this PDF is an uncorrected proof for internal business use only by the author(s), editor(s), reviewer(s), Elsevier 
and typesetter MPS. It is not allowed to publish this proof online or in print.  This proof copy is the copyright property of the publisher and is confidential until formal publication.

Mukherjee-1630929 978-0-12-809681-9 00011

48-ELS-CHE_Mukherjee-1630929_PRE1_S200.indd   10 6/13/2017   9:57:03 AM



AUTHOR QUERY FORM

Book: Mukherjee-1630929
Chapter: ACK1

Please e-mail your responses and any corrections to: 
E-mail: a.sivaraj@elsevier.com

Dear Author,

Any queries or remarks that have arisen during the processing of your manuscript are listed below and are highlighted by flags  
in the proof. (AU indicates author queries; ED indicates editor queries; and TS/TY indicates typesetter queries.) Please check  
your proof carefully and answer all AU queries. Mark all corrections and query answers at the appropriate place in the proof  
using on-screen annotation in the PDF file. For a written tutorial on how to annotate PDFs, click http://www.elsevier.com/__data/ 
assets/pdf_file/0007/98953/Annotating-PDFs-Adobe-Reader-9-X-or-XI.pdf. A video tutorial is also available at http://www. 
screencast.com/t/9OIDFhihgE9a. Alternatively, you may compile them in a separate list and tick off  below to indicate that you  
have answered the query.
Please return your input as instructed by the project manager.

To protect the rights of the author(s) and publisher we inform you that this PDF is an uncorrected proof for internal business use only by the author(s), editor(s), reviewer(s), Elsevier 
and typesetter MPS. It is not allowed to publish this proof online or in print.  This proof copy is the copyright property of the publisher and is confidential until formal publication.

Mukherjee-1630929 978-0-12-809681-9 00012

Uncited references: References that occur in the reference list but are not cited in the text. Please position each 
reference in the text or delete it from the reference list.

Missing references: References listed below were noted in the text but are missing from the reference list. Please make 
the reference list complete or remove the references from the text.

Location in Chapter Query / remark 

AU:1, page xi Please confirm whether “SM” here could be changed to 
“Soumyajit Mukherjee”. Please check and confirm.

ZQBX

Note: These proofs may contain color figures. Those figures may print black and white in the final printed book if  a color print 
product has not been planned. The color figures will appear in color in all electronic versions of this book.

48-ELS-CHE_Mukherjee-1630929_ACK1_S200.indd   1 6/19/2017   7:01:43 PM

Guest
Inserted Text
not required



xi

To protect the rights of the author(s) and publisher we inform you that this PDF is an uncorrected proof for internal business use only by the author(s), editor(s), reviewer(s), Elsevier 
and typesetter MPS. It is not allowed to publish this proof online or in print.  This proof copy is the copyright property of the publisher and is confidential until formal publication.

Mukherjee-1630929 978-0-12-809681-9 00012

Acknowledgments

Narayan Bose expresses gratitude to his structural 
geology instructors, Profs. Ananda K Chakrabarti, 
Alokesh Chatterjee, Gautam Ghosh, and Nilanjan 
Dasgupta, in the then Presidency College (Kolkata) for 
teaching the fundamentals of structural geology rig-
orously during the period 2008–2011 in the BSc. pro-
gramme. Soumyajit Mukherjee thanks Profs. Ananda K. 
Chakrabarti and Alokesh Chatterjee for building struc-
tural geological concepts, especially geometric, during 
his Phd days (1996–1999) in the then Presidency College 
(Kolkata). The authors also acknowledge their BSc batch 
mates for helping in the learning procedure. In this con-
nection, Soumyajit expresses gratitude to his batch-
mates, the late Shovik Banerjee. NB and SM have been 

immensely benefited from several batches of geology 
and geophysics students while teaching them structural 
geology inside classrooms and in field, as a Teaching 
Assistant and an Instructor, respectively. PhD student 
Dripta Dutta clarified a few points on map interpreta-
tion. A Research Sabbatical provided by IIT Bombay to 
SM for the year 2017 helped him to write this book. Amy 
Shapiro owes additional thanks for conceptualizing a 
new book series in Elsevier: “Developments in Structural 
Geology and Tectonics” and including this book as the 
first book in the series. Tasha Frank and Marisa Lafleuer 
(Elsevier) are thanked for numerous prompt supports. 
The Elsevier proofreading team in Chennai headed by 
Anitha Sivaraj worked diligently to publish the book.

AU:1

48-ELS-CHE_Mukherjee-1630929_ACK1_S200.indd   11 6/19/2017   7:01:43 PM

User
Cross-Out



To protect the rights of the author(s) and publisher we inform you that this PDF is an uncorrected proof for internal business use only by the author(s), editor(s), reviewer(s), Elsevier 
and typesetter MPS. It is not allowed to publish this proof online or in print.  This proof copy is the copyright property of the publisher and is confidential until formal publication.

Mukherjee-1630929 978-0-12-809681-9 00012

48-ELS-CHE_Mukherjee-1630929_ACK1_S200.indd   12 6/19/2017   7:01:43 PM


	PRELIMS
	COP1
	DED1
	Dedication

	PRELIMS1
	Contents

	PRE1
	Preface

	ACK1
	Acknowledgments


