The Basins, Orogens and Evolution of the Southern Gulf of
Mexico and Northern Caribbean

The Geological Society of London Books Editorial Committee
Chief Editor

Rick Law (USA)
Society Books Editors

Society Books Advisors

Jim Grifﬁths (UK)
Dan Le Heron (Austria)
Mads Huuse (UK)
Rob Knipe (UK)
Phil Leat (UK)
Teresa Sabato Ceraldi (UK)
Lauren Simkins (US)
Randell Stephenson (UK)
Gabor Tari (Austria)
Mark Whiteman (UK)

Kathakali Bhattacharyya (India)
Anne-Christine Da Silva (Belgium)
Xiumian Hu (China)
Spencer Lucas (USA)
Dolores Pereira (Spain)
Virginia Toy (Germany)
Georg Zellmer (New Zealand)

Geological Society books refereeing procedures
The scientiﬁc and production quality of the Geological Society’s books matches that of its journals. Since
1997, all book proposals are reviewed by two individual experts and the Society’s Books Editorial
Committee. Proposals are only accepted once any identiﬁed weaknesses are addressed.
The Geological Society of London is signed up to the Committee on Publication Ethics (COPE) and follows
the highest standards of publication ethics. Once a book has been accepted, the volume editors agree to
follow the Society’s Code of Publication Ethics and facilitate a peer review process involving two
independent reviewers. This is overseen by the Society Book Editors who ensure these standards are
adhered to.
Geological Society books are timely volumes in topics of current interest. Proposals are often devised by
editors around a speciﬁc theme or they may arise from meetings. Irrespective of origin, editors seek
additional contributions throughout the editing process to ensure that the volume is balanced and
representative of the current state of the ﬁeld.
Submitting a book proposal
More information about submitting a proposal and producing a book for the Society can be found at https://
www.geolsoc.org.uk/proposals.

It is recommended that reference to all or part of this book should be made in one of the following ways:
Davison, I., Hull, J.N.F. and Pindell, J. (eds) 2021. The Basins, Orogens and Evolution of the Southern Gulf
of Mexico and Northern Caribbean. Geological Society, London, Special Publications, 504, https://doi.org/
10.1144/SP504
Sun, L., Mann, P. and Bird, D.E. 2021. Integration of tectonic geomorphology and crustal structure across the
active obliquely collisional zone on the island of Hispaniola, northeastern Caribbean. Geological Society,
London, Special Publications, 504, 379–400, https://doi.org/10.1144/SP504-2019-242

Geological Society Special Publication No. 504

The Basins, Orogens and Evolution of the Southern
Gulf of Mexico and Northern Caribbean

Edited by

I. Davison
Earthmoves Ltd., UK

J. N. F. Hull
Ophir Energy plc, UK
ERCE, UK

and
J. Pindell
Tectonic Analysis Ltd, UK
Rice University, USA

2021
Published by
The Geological Society
London

The Geological Society of London
The Geological Society of London is a not-for-proﬁt organization, and a registered charity (no. 210161). Our aims are
to improve knowledge and understanding of the Earth, to promote Earth science education and awareness, and to
promote professional excellence and ethical standards in the work of Earth scientists, for the public good. Founded in
1807, we are the oldest geological society in the world. Today, we are a world-leading communicator of Earth science –
through scholarly publishing, library and information services, cutting-edge scientiﬁc conferences, education
activities and outreach to the general public. We also provide impartial scientiﬁc information and evidence to support
policy-making and public debate about the challenges facing humanity. For more about the Society, please go to
https://www.geolsoc.org.uk/
The Geological Society Publishing House (Bath, UK) produces the Society’s international journals and books, and acts
as European distributor for selected publications of the American Association of Petroleum Geologists (AAPG), the
Geological Society of America (GSA), the Society for Sedimentary Geology (SEPM) and the Geologists’ Association
(GA). GSL Fellows may purchase these societies’ publications at a discount. The Society’s online bookshop is at
https://www.geolsoc.org.uk/bookshop
To ﬁnd out about joining the Society and beneﬁting from substantial discounts on publications of GSL and other
Societies go to https://www.geolsoc.org.uk/membership or contact the Fellowship Department at: The Geological
Society, Burlington House, Piccadilly, London W1J 0BG: Tel. +44 (0)20 7434 9944; Fax +44 (0)20 7439 8975;
E-mail: enquiries@geolsoc.org.uk
For information about the Society’s meetings, go to https://www.geolsoc.org.uk/events. To ﬁnd out more about the
Society’s Corporate Patrons Scheme visit https://www.geolsoc.org.uk/patrons
Proposing a book
If you are interested in proposing a book then please visit: https://www.geolsoc.org.uk/proposals
Published by The Geological Society from:
The Geological Society Publishing House, Unit 7, Brassmill Enterprise Centre, Brassmill Lane, Bath BA1 3JN, UK
The Lyell Collection: www.lyellcollection.org
Online bookshop: www.geolsoc.org.uk/bookshop
Orders: Tel. +44 (0)1225 445046, Fax +44 (0)1225 442836
The publishers make no representation, express or implied, with regard to the accuracy of the information contained in
this book and cannot accept any legal responsibility for any errors or omissions that may be made.
© The Geological Society 2021. Except as otherwise permitted under the Copyright, Designs and Patents Act, 1988, this
publication may only be reproduced, stored or transmitted, in any form or by any other means, with the prior permission
in writing of the publisher, or in the case of reprographic reproduction, in accordance with the terms of a licence issued
by the Copyright Licensing Agency in the UK, or the Copyright Clearance Center in the USA. In particular, the Society
permits the making of a single photocopy of an article from this issue (under Sections 29 and 38 of this Act) for an
individual for the purposes of research or private study. Open access articles, which are published under a CC-BY
licence, may be re-used without permission, but subject to acknowledgement.
Full information on the Society’s permissions policy can be found at https://www.geolsoc.org.uk/permissions
British Library Cataloguing in Publication Data
A catalogue record for this book is available from the British Library.
ISBN 978-1-78620-494-3
ISSN 0305-8719
Distributors
For details of international agents and distributors see:
https://www.geolsoc.org.uk/agentsdistributors
Typeset by Nova Techset Private Limited, Bengaluru & Chennai, India
Printed and bound by CPI Group (UK) Ltd, Croydon CR0 4YY, UK

Acknowledgements
The following people have served as reviewers
for the papers submitted to this Special Publication,
and we thank them for their considerable efforts.
Luis Bernardo, Jon Blickwede, Mike Blum,
Rob Butler, Luis Carvajal-Arenas, Cesar Witt, Ian
Davison, S. Kenneth Donovan, Elisa Fitz-Dias,
Robert Erlich, Ann Heatherington, Alissa Henza,
Andy Horbury, Manuel Grajales, Ted Godo,
Rob Govers, Jim Granath, Keith James, Lorcan
Kennan, Tim Lawton, Iain Neill, Paul Mann,

Chris Matchette-Downes, Roberto Molina-Garza,
Andres F. Motta, Diana Nunez, Ricardo Padilla y
Sanchez; Rob Pascoe, Jim Pindell, Kyle Reuber,
Clara Rodriguez, Josh H. Rosenfeld, Craig Schieffelbein, Madeleine Slatford, Carl Steffensen, Appy
Sluijs, Mike Sweet, Lucia Torrado
The Geological Society thanks the following
companies for their generous sponsorship of the Petroleum Group and the conference that led to this
volume.

Energy Group corporate sponsors at the time of the conference:

Sponsors of the Mexico and the Northern Caribbean conference:

Dedication: Professor Kevin Burke 1929–2018

Photo: Kevin Burke supervising ﬁeldwork in 1981 with
J. Pindell and C. Cooper in the eastern Sierra Bahoruco,
southernmost Dominican Republic. Kevin had expected
the folded limestones to represent a Late Cretaceous
accretionary prism, a model we tested and discarded
quickly! Photo courtesy of J. Pindell.

It is out of great respect that we dedicate this volume
to the memory of the late Professor Kevin Burke for
his instrumental role in guiding our understanding of
the tectonic evolution of the Gulf of Mexico and the
Caribbean. Kevin was an early proponent of the
Paciﬁc origin for Caribbean oceanic crust and
island arcs. This led to his realisation that strikeslip deformation is prevalent though often cryptic
around the Caribbean. In addition, he recognised
that the buoyancy of oceanic plateaus causes them
to resist subduction and drive cordilleran-style orogenesis. He also ‘relaxed the plate tectonic rules’ in
the pursuit of deﬁning the Caribbean Plate,

recognising instead the existence of wide ‘plate
boundary zones’ dominated by transcurrent fault
systems with zones of local compression and extension.
Kevin was able to discuss the geology and evolution of virtually any place on the planet. Many of
his seminal insights on plate tectonics, involving
rifting, failed arms, mantle plumes and hot spots,
came particularly from his work in Africa. This led
him to a progressive understanding of mantle
dynamics which became known as the ‘Burkian
Earth’. Kevin suggested that the initial separation
of Africa from South America led to the ocean spilling into a rift chasm, which could explain how the
world’s great salt basins formed.
Kevin was well known for his outspoken philosophy concerning research. He liked to say ‘We can
only build models and test them’, and ‘In geology,
it’s rarely just one or the other [factor], but usually
both’. Another of his beliefs was that two apparently
different viewpoints can both be right, but the trick is
to ﬁgure out how they can be right together.
Professor Burke bestowed his own honours
upon respected colleagues, sometimes in amusing
ways. He named his low shear-wave velocity provinces within the lower mantle ‘Tuzo’, ‘Jason’ and
‘Tanya’, to affectionately commemorate the work
of J. Tuzo Wilson, Jason Morgan, and Tanya
Atwater. Kevin along with John Dewey also coined
the term ‘Wilson Cycle’ to denote the sequence of
continental rifting, ocean opening, ocean closure,
and continental collision.
Up until his passing Kevin remained a very active
and young-at-heart geologist. He was often heard at
conferences in heated discussions within a melee of
scientists at the poster boards, causing a mixture of
relief and trepidation depending on whether he
agreed with you.
More can be found about Professor Kevin Burke at:
https://en.wikipedia.org/wiki/Kevin_C._A._Burke

