Correlation of the
Early Paleogene in
Northwest Europe

Geological Society Special Publications
Series Editor

A. J. FLEET

GEOLOGICAL SOCIETY SPECIAL PUBLICATION NO. 101

Correlation of the
Early Paleogene in
Northwest Europe
EDITED BY

R. W. O'B. KNOX
British Geological Survey
Nottingham, UK

R. M. CORFIELD
University of Oxford
Oxford, UK
and

R. E. DUNAY
Mobil, North Sea Ltd
London, UK

Stratigraphy
Commission
Petroleum
Group

1996
Published by
The Geological Society
London

THE GEOLOGICAL SOCIETY
The Society was founded in 1807 as the Geological Society of London and is the oldest geological society in the world.
It received its Royal Charter in 1825 for the purpose of 'investigating the mineral structure of the Earth'. The Society
is Britain's national society for geology with a membership of 8000. It has countrywide coverage and approximately
1000 members reside overseas. The Society is responsible for all aspects of the geological sciences including
professional matters. The Society has its own publishing house, which produces the Society's international journals,
books and maps, and which acts as the European distributor for publications of the American Association of Petroleum
Geologists, SEPM and the Geological Society of America.
Fellowship is open to those holding a recognized honours degree in geology or cognate subject and who have at least
two years' relevant postgraduate experience, or who have not less than six years' experience in geology or a cognate
subject. A Fellow who has not less than five years' relevant postgraduate experience in the practice of geology may
apply for validation and, subject to approval, may be able to use the designatory letters C Geol (Chartered Geologist).
Further information about the Society is available from the Membership Manager, The Geological Society,
Burlington House, Piccadilly, London W1V 0JU, UK. The Society is a Registered Charity, No. 210161.
Published by the Geological Society from:
The Geological Society Publishing House
Unit 7
Brassmill Enterprise Centre
Brassmill Lane
Bath BA1 3JN
UK
(Orders: Tel 01225 445046
Fax 01225 442836)

Distributors
USA
AAPG Bookstore
PO Box 979
Tulsa
OK 74101-0979
USA
(Orders: Tel (918) 584-2555
Fax (918) 548-0469)

First published 1996

Australia
Australian Mineral Foundation
63 Conyngham Street
Glenside
South Australia 5065
Australia
(Orders: Tel (08) 379-0444
Fax (08) 379-4634)

The publisher makes 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.
9 The Geological Society 1996. All rights reserved. No
reproduction, copy or transmission of this publication
may be made without written permission. No paragraph of
this publication may be reproduced, copied or transmitted
save with the provisions of the Copyright Licensing
Agency, 90 Tottenham Court Road, London W1P 9HE.
Users registered with the Copyright Clearance Center,
27 Congress Street, Salem, MA 01970, USA: the item-fee
code for this publication is 0305-8719/96/$07.00.

British Library Cataloguing in Publication Data
A catalogue record for this book is available from the
British Library
ISBN 1-897799-47-0
Typeset by EJS Chemical Composition,
Midsomer Norton, Bath BA3 4BQ, UK
Printed by The Alden Press, Osney Mead, Oxford, UK

India
Affiliated East-West Press PVT Ltd
G-I/16 Ansari Road
New Delhi 110 002
India
(Orders: Tel (11) 327-9113
Fax (11) 326-0538)
Japan
Kanda Book Trading Co.
Tanikawa Building
3-2 Kanda Surugadai
Chiyoda-Ku
Tokyo 101
Japan
(Orders: Tel (03) 3255-3497
Fax (03) 3255-3495)

Contents
PREFACE
KNOX, R. W. O'B. Correlation of the early Paleogene in northwest Europe: an overview

vii

1

Regional studies: stratigraphy, tectonics and volcanism
NEAL, J. E. A summary of Paleogene sequence stratigraphy in northwest Europe and the
North Sea

15

NADIN, P. A. & KUSZNm,N. J. Forward and reverse stratigraphic modelling of CretaceousTertiary post-rift subsidence and Paleogene uplift in the Outer Moray Firth Basin,
central North Sea

43

RITC~E, J. D. & HITCHEN,K. Early Paleogene offshore igneous activity to the northwest of the
UK margin and its relationship to the North Atlantic Igneous Province

63

JoY, A. M. Controls on Eocene sedimentation in the central North Sea Basin: results of a
basinwide correlation study

79

MUDGE, D. C. & BUJAK,J. P. An integrated stratigraphy for the Paleocene and Eocene of the
North Sea

91

THOMAS, J. E. The occurrence of the dinoflagellate cyst Apectodinium (Costa & Downie 1976)
Lentin & Williams (1977) in the Moray and Montrose Groups (Danian to Thanetian) of the UK
central North Sea

115

WOOD, S. E. & TYSON, R. V. An integrated palynological-palynofacies approach to the
zonation of the Paleogene in the Forties-Montrose Ridge area, central North Sea

121

ALl, J. R. & JOLLEY, D. W. Chronostratigraphic framework for the Thanetian and lower
Ypresian deposits of southern England

129

POWELL, A. J., BRINKHUIS,H. & BUJAK,J. P. Upper Paleocene-Lower Eocene dinoflagellate
cyst sequence biostratigraphy of southeast England

145

ELLISON, R. A., Au, J. R., H1NE,N. M. & JOLLEY,D. W. Recognition of Chron C25n in the upper
Paleocene Upnor Formation of the London Basin, UK

185

ALI, J. R., HAtLWOOD,E. A. & KING, C. The 'Oldhaven magnetozone' in East Anglia:
a revised interpretation

195

HOOKER, J. J. Mammalian biostratigraphy ascross the Paleocene-Eocene boundary in the
Paris, London and Belgian basins

205

JOLLEY, D. W. The earliest Eocene sediments of eastern England: an ultra-high resolution
palynological correlation

219

MITLEHNER, A. G. Palaeoenvironmensts in the North Sea Basin around the Paleocene-Eocene
boundary: evidence from diatoms and other siliceous microfossils

255

ScnMrrz, B., HEILMANN-CLAUSEN,C., KING, C., STEURBAUT,E., ANDREASSON,F. P.,
CORFIELD,R. M. t~ CARTLIDGE,J. E. Stable isotope and biotic evolution in the North Sea
during the early Eocene: the Alb~ek Hoved section, Denmark

275

Global perspective: geochronology and the oceanic record
BERGGREN,W. A. & AUBRY,M.-P. A late Paleocene-early Eocene NW European and
North Sea magnetobiochronological correlation network

309

vi

CONTENTS

AUBRY,M.-R, BERGGREN,W. A., STOTr, L. & SINHA,A. The upper Paleocene-lower Eocene
stratigraphic record and the Paleocene-Eocene boundary carbon isotope excursion:
implications for geochronology

353

STOTr, L. D., SINHA,A., THIRY,M., AUBRY,M.-R & BERGGREN,W. A. Global 813C changes
across the Paleocene-Eocene boundary: criteria for terrestrial-marine correlations

381

THOMAS, E. & SHAC~ETON, N. J. The Paleocene-Eocene benthic foraminiferal extinction and
stable isotope anomalies

401

CORFIELD,R. M. & NORRIS,R. D. Deep water circulation in the Paleocene Ocean

443

CHAmSI, S. D. & SCHMITZ,B. Early Eocene palaeoceanography and palaeoclimatology of the
eastern North Atlantic: stable isotope results for DSDP Hole 550

457

INDEX

473

Preface
The early Paleogene of northwest Europe has been the subject of intense investigation over the last
quarter century, with important stimulus being provided by the search for oil and gas in the offshore basins
and by lUGS-sponsored investigations of the onshore historical stage and system stratotype sections.
The Paleogene has long been an exploration target offshore northwest Europe. Giant accumulations,
such as the Forties oilfield (UK) and the Ekofisk oilfield and Frigg gasfield (Norway), were discovered in
the early days of exploration in the central and northern North Sea. Exploration of the North Sea Paleogene
is continuing, with total discoveries now exceeding 12 billion barrels of oil equivalent (BBOE). Paleogene
exploration plays are also being actively pursued West of Shetlands, where discoveries reputed to be in
excess of 1 BBOE have been made in recent years. The early Paleogene has thus been the focus of major
industry interest, and continues to be an attractive exploration target.
The onshore sections that fringe the southern margin of the North Sea Basin are home to the historical
stratotype successions for most of the Paleogene system and stage boundaries. With the drive towards
development of a global standard for the subdivision of Paleogene time, these successions have been the
subject of detailed investigation in recent years. Attention is currently focused on the early Paleogene, with
international collaboration taking place under the aegis of the lUGS 'Paleocene-Eocene Boundary' and
'Paleocene Stages' working groups and IGCP Project 308 'Paleocene-Eocene Boundary Events in Space
and Time'.
The igneous province of northwest Britain has also received much attention,with a better understanding
of the timing and nature of the volcanism arising from the application of improved analytical techniques
and from the acquisition of new information from shallow and deep drilling in the offshore areas.
DSDP drilling in the eastern Atlantic has also played a significant part in recent advances in northwest
European early Paleogene stratigraphy. Drilling in the Bay of Biscay and the Goban Spur (Legs 48, 80)
has provided information on the oceanic succession nearest to northwest Europe, while drilling in the
Rockall area (Legs 12, 48, 81) and adjacent parts of the North Atlantic has increased our knowledge of the
crustal evolution of the region during the early Paleogene, leading to a better understanding of the history
of tectonism and volcanism in northwest Europe.
As illustrated by the papers in this volume, the wide range of activities listed above has led to the
acquisition of a remarkably diverse dataset, which provides a unique opportunity for the development of
a truly comprehensive regional stratigraphy, encompassing terrestrial, epicontinental marine and oceanic
successions, and linking these to the tectonic and volcanic events associated with the onset of seafloor
spreading between Greenland and Europe. A key element in realizing this potential is the integration
of data derived from onshore studies, offshore hydrocarbon exploration activities and ocean drilling
programmes. It is hoped that publication of this volume will add further stimulus to the necessary interchange of data and ideas between researchers in these different fields.
R. W. O'B. Knox
R. M. Corfield
R. E. Dunay

