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I he preservation of the natural habitats of

the earth - both for ourselves and for our
descendants - has for some time provided a

common global objective for the fields of
economics, science and politics and

geotechnology.The earth sciences and
geopolitics now have a true international

forum - geotechnica. geotechnica presents the
complete world spectrum of currently available

earth science - and geotechnical-related
specialist know-how under one roof- f rom
mining to environmental technology, from
detection of former waste disposal sites to

redevelopment, from waste disposal to
recycling, geotechnica presents it all. In parallel

with this specialists event the geotechnica
concress will take place once again from 3rd to

5th May.The general theme of the congress
will be "Geosciences and geotechnology poised

between ecology and economics - from
resources to recycling" and will cover in-depth

the essential life elements for continued
human existence on planet Earth - soil and

water, air and climate.

geotechnica '95: A forum for the world
at the heart of Europe
• 500 exhibitors
• 20,000 professional visitors
• 25,000 sq. metres of exhibiting space
• 2,000 congress participants

Tony Pittman, KolnMesse, German Chamber of Industry and
Commerce, 6th Floor, Carolyn House, Dingwall Road, Croydon,
Surrey CR9 3PM,Tel. 081-681-8166, Telefax 081-681-8028
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CAMBRIDGE

New Views on an Old Planet
A History of Global Change
Second Edition
TJEERD H. VAN ANDEL

In this revised edition of his award winning book on the
earths history, Professor van Andel updates and expands
his earlier text drawing on a wealth of new knowledge. In
concise and compelling prose, this book provides a
historical account of the global change.
£40.00 net HB 0 521 44243 5 400 pp.
£16.95 net PB 0 52144755 0

The Seismicity of Egypt, Arabia and
the Red Sea
A Historical Review

N. N. AMBRASEYS, C. P. MELVILLE and R. D. ADAMS

A detailed and intensive study of historical sources and a
review of the instrumental data from this century have led
to this detailed catalogue of earthquakes.
£60.00 net HB 0 52139120 2 201pp.

Benthic Foraminiferal
Biostratigraphy of the South
Caribbean Region
H. M. BOLLI, J. P. BECKMANN and J. B. SAUNDERS
Benthic foraminifera from the classic southern Caribbean
region are presented in this book, complete with detailed
illustrations. Around 1000 species are assembled - from
the Cretaceous to the Miocene.
£90.00 net HB 0 521415217 420 pp.

Hydrology and Water Management
in the Humid Tropics
Hydrological Research Issues and Strategies for Water
Management
Edited by M. BONELL, M. M. HUFSCHMIDT
and J. S. GLADWELL

This book considers all aspects of hydrology in the humid
tropics, It covers climatology, meteorology, process
hydrology, sedimentation, water quality and freshwater
ecology.

£70.00 net HB 0 52145268 6 624 pp.

Mineralogical Applications of Crystal
Field Theory
Second Edition

ROGER G.BURNS

The second edition of this classic book looks at crystal
field theory and its applications. Useful as an advanced
textbook as well as a reference work.
£50.00 net HB 0 521 43077 1 560 pp.
Cambridge Topics in Mineral Physics and Chemistry 5

Earth's Glacial Record
Edited by M. DEYNOUX, J. M. G. MILLER,
E. W. DOMACK, N. EYLES, I. FAIRCHILD and
G. M. YOUNG
Glacial deposits provide a record of climate and eustatic
change on Earth. This book presents new work on ancient
glacial rocks from the International Geological Correlation
Project 260.
£60.00 net HB 0 52142022 9 284 pp.
World and Regional Geology Series

Pleistocene History of the Lower
Thames Valley
PHILIP L. GIBBARD

The Lower Thames Valley includes some of the most
important palaeolithic archaeological sites and fossiliferous
localities in the country. These are reviewed in a regional
context for the first time, providing a unique insight into
this classic area for British Pleistocene studies.
£60.00 net HB 0 52140209 3 235 pp.

Global Geological Record of
Lake Basins
Volume 1
Edited by E. GIERLOWSKI-KORDESCH and K. KELTS
This series of books will assess, for every geological time
window, key lacustrine sequences worldwide in the form
of short summaries of specific deposits.
£80.00 net HB 0 52141452 0 440 pp.
World and Regional Geology Series 4

The Nile: Sharing a Scarce Resource
An Historical and Technical Review of Water
Management and of Economic and Legal Issues
Edited by the late P. P. HOWELL and J. A. ALLAN
The environmental element of the complex matter of
evaluating and managing the international water resource
of the Nile is addressed in this volume.
£40.00 net HB 0 52145040 3 426 pp.

A History of the Earth
JOHN J. W. ROGERS

This book surveys the history of the Earth and the nature
of the processes that controlled its history. The book
focuses on the geological record, historical topics, the
development of modern ocean basins and the nature of
cratonic sedimentary cover sequences.

£50.00 net HB 0 521 39480 5 325 pp.
£22.95 net PB 0 521 39782 0

For further information write to Giulia Williams at the address below, or email us on science@cup.cam.ac.uk
Please call 01223-325970 to order any Cambridge book on your credit card.

CAMBRIDGE
UNIVERSITY PRESS

The Edinburgh Building, Cambridge CB2 2RU
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Journals in the Earth Sciences...

MODERN
GEOLOGY
Dr N. Fraser, Virginia Museum of Natural History, 1001 Douglas Avenue,
Martinsville VA 24112, USA
Dr W. Wimbledon, Countryside Council for Wales, Plas Penrhos, Fford Penrhos,
Bangor, Gwynedd LL57 2LQ, UK

Modern Geology reports experimental and theoretical findings at the frontier of
geological research. Original papers, reviews and short communications afford
comprehensive coverage of important developments in the earth and planetary
sciences. The editors aim to preserve a balanced perspective of the physical, chemical
and biological spheres and to identify major trends and areas of growth in the field.
To complete its far-ranging coverage, the journal offers discussion and comments on
previous contributions, as well as book reviews.
4 Issues per Volume • ISSN: 0026-7775 • Current Subscription: Volume 20 (1993)
a Gordon and Breach Journal

PALAEOCLIMATES
DATA AND MODELLING
Paul J. Valdes, Department of Meteorology, University of Reading, 2 Earley Gate,
Whiteknights, Reading, Berkshire, RG6 2AU, UK
Judith Totman Parrish, Department of Geosciences, Gould-Simpson Building,
The University of Arizona, Tucson, Arizona 85721, USA

Palaeoclimates will publish a balance of high quality papers on both the geological
and climatological aspects of palaeoclimate research. It will be unique in bringing
together palaeoclimate modelling and data studies in a single publication and by
making geologists and modellers each aware of the details, strengths and limitations
of the others' approaches will enhance and further joint research. Palaeoclimates will
include original research papers on all aspects of the climate and environment of the
Quaternary and earlier times. Discussion and review papers will also be included,
concerning new aspects of research and special topics of current and widespread
interest to the palaeoclimate community.

4 Issues per Volume • ISSN: 1063-7176 • Current Subscription: 1 (1993)
a Gordon and Breach Journal

HISTORICAL BIOLOGY
AN INTERNATIONAL JOURNAL OF PALEOBIOLOGY

E. Buffetaut, Laboratoire de Paleontologie des Vertebres, Case 106,4 Place Jussieu,
75252, Paris Cedex 05, France
A. Hallam, The School of Earth Sciences, University of Birmingham, Edgebaston,
Birmingham, B15 2TT, UK

Historical Biology provides a vehicle for developments in the sciences concerned
with the history of life through geological time and the biology of past organisms, and
seeks to encourage a diversity of approaches in this rapidly expanding field. It
emphasizes modern and controversial topics. Its range includes paleobiology,
paleoethology, paleobiogeography, evolutionary processes and patterns, molecular
paleontology, extinction, phenomena, taphonomy, and aspects of geology,
geochemistry and geophysics that have a direct bearing on paleobiological questions.
4 Issues per Volume • ISSN: 0891-2963 • Current Subscription: Volume (7-8) 1993
a Harwood Academic Journal

For free sample copies, subscription information, or 'Notes for Contributors'
contact:
Gordon and Breach Science Publishers, Marketing Department, PO Box 90,
Reading, Berkshire, RG1 8JL, UK, or PO Box 786, Cooper Station, New York,
NY 10276, USA

Gordon and Breach Science Publishers
harwood academic publishers
Switzerland • Australia • Belgium • France •Germany • Great Britain • India • Japan • Malaysia • Netherlands • Russia • Singapore • USA
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New Zealand Journal of
Geology and Geophysics

• An international journal of the Earth Sciences
of the Pacific and Antarctic regions

• Includes papers on geology, geophysics,
geomorphology, soil science and the
atmospheric sciences

• Accepts papers from authors worldwide. Every
paper is internationally refereed and
distributed

• Welcomes review articles, letters to the editor,
book reviews and preliminary notes

• Has regular special issues of topical thematic
importance

• Is published quarterly in large A4 format,
about 500 pages per year

• Has an established international reputation of
over 35 years

Abstracted in: Aquatic Sciences & Fisheries Abstracts; Bibliography & Index of Geology; Signaletique; Chemical
Abstracts; Current Contents; Geo Archive; GeoRef; Geological Abstracts; INIS Atomindex; Meteorological &
Geoastrophysical Abstracts; Mineralogical Abstracts; Oceanic Abstracts; Pollution Abstracts; Research Alert; Science
Citation Index; Scisearch; SIRIS/STLX.

Editor Mr R. P. Lynch

Manuscripts, advertising, enquiries,
and requests for "Information for authors"
should be addressed to:

Editor
New Zealand Journal of Geology and
Geophysics
SIR Publishing
P.O. Box 399, Wellington, New Zealand
International phone +64 - 4 - 472 7421
International fax +64 - 4 - 473 1841

Subscriptions for 1995
Institutional: New Zealand and Australia, NZ$220

Other countries, US$190
Individual: New Zealand and Australia, NZ$132

Other countries, US$47.50
Authors: New Zealand and Australia, NZ$77

Other countries, US$38
Scientific Society members:

New Zealand and Australia only, NZ$77

All prices include postage and packing, and GST within New Zealand

New Zealand Journal of Geology and Geophysics

Name:

Address:

City:. St/Province:. .Zip Code:.

Country.

Q Individual/institutional subscription for 1995

Q I enclose payment of NZ$/US$

Fax:
Q Charge my credit card account NZ$/US$
My credit card number is: Visa/Amex/BankcardVMasterCard

Q Please send invoice (institutional orders only)

D Tax receipt required

Expiry date.

Signature,
'Bankcard accepted only for non North American orders.

North, Central, & South America, Hawaii, Caribbean — SIR Publishing, 810 East 10th Street, P.O. Box 1897, Lawrence,
Kansas 66044-8897, USA. (Tel. +1-913-843 1221, Fax +1-913-843 1274). All payments in US$ drawn on a U.S. bank.

U.K., Eire, Continental Europe, Middle East, Africa — SIR Publishing, 3 Henrietta Street, Covent Garden, London WC2E 8LU,
England. (Tel. +44-71-240 0856, Fax +44-71-379 0609). All payments in pounds sterling drawn on a U.K. bank.

Central, Eastern & South East Asia — SIR Publishing, C/- Academic Library Services, 8 Pereira Road 02-02, Bedok Central
P.O. Box 0709, Singapore. (Tel. +65-287 2705, Fax +65-287 1862). All payments in US$ drawn on a U.S. bank.

N.Z., Australia, Papua New Guinea & Pacific Islands — SIR Publishing, P.O. Box 399, Wellington, New Zealand.
(Tel. +64-4-472 7421, Fax +64-4-473 1841). All foreign purchases in US$ drawn on a U.S. bank except NZ/Australia in NZ$.
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NOTES FOR CONTRIBUTORS
Contributions for publication should be addressed to The Editors,
Geological Magazine, Department of Earth Sciences, Downing
Street, Cambridge CB2 3EQ, England, or may be submitted through
a member of the Editorial Advisory Board (addresses inside front
cover). Rapid Communications should be clearly marked as such on
the envelope. Submission implies that the manuscript has not been
published previously nor currently submitted for publication
elsewhere. Upon acceptance of a manuscript, the author will be
asked to transfer copyright to the publisher.

All contributions, whether articles, correspondence or reviews, must
be sent in triplicate and typed on one side of the paper, with wide
margins and double-line spacing throughout. Any minor corrections
should be made neatly in the typescript, leaving the margins clear.
Contributions should follow the general style of papers in recent
issues of the Magazine. The author is invited to nominate up to five
possible referees, who will not necessarily be used.

Articles must be accompanied by a brief, informative rather than
indicative, abstract. Headings should be set out clearly but not
underlined. Primary headings should be in lower case, at margin,
with arabic numeral; subheadings should be numbered 2.a., 2.b.,
etc., and tertiary headings 2.a. 1., 2.a.2. No cross-references should
be given by page number, but 'above' and 'below' should be used
with the section specified, e.g. Section 2.a.2. The SI system of units
should be used. The author should mark in the margin of the
manuscript where figures and tables may be inserted. References to
points in larger works should, where possible, quote the page
reference, e.g. Ager, 1981, p. 102. Authors alone are responsible for
the correctness of their references.

Rapid Communications should follow the style of articles and must
be no more than four printed pages of the Magazine (approximately
5000 word-equivalents) including an abstract of no more than 100
words. These contributions will be dealt with by a streamlined
schedule and should appear within six months from receipt. To meet
this schedule, authors will be required to make revisions with
minimal delay.

Discussions of papers which have already appeared in the Magazine
are welcomed, subject to the four-page limit.

Tables should be typed with double-line spacing on sheets separate
from the running text. Each table must have a caption that will
make the data in the table intelligible without reference to the text.

Illustrations should be submitted at l'/j x size to be published. The
Author's name and figure number should be clearly marked on the

back of each piece of artwork. Figures will preferably be either
single column (80 mm) or double column (169 mm) width when
printed. The height of figure can vary in either width up to full print
area height (240 mm). Illustrations should have scale bars, not
'x 40'. Redrafting may be required by the editors if major savings
in print area can be achieved without loss of information. Detailed
maps or multiple logs may well require a whole page and the size of
the lettering should match the necessary reduction. Where necessary
break a figure into two facing pages; folding figures will not be
accepted. Landscape figures should have no lettering upside down on
the final printed page. Avoid where possible gross disparities in
lettering size on the drawing. See figure below for optimum size of
original and final lettering size. Boxes of ornament should be
explained within the figure, not in the caption. Figures composed of
photographs should be glossy prints presented at publication scale.
Each component part should be named with a lower-case letter and
given a scale bar. Photographic artwork is numbered as part of the
sequence of figures, not as separate plates. The Magazine will be
able to publish a limited number of free colour plates each year; the
editors will decide which plates to accept on their scientific merit.
Authors submitting colour plates are asked to give detailed reasons
why colour is necessary. Duplicates of illustrations should be sent,
and may be prints or, preferably, photocopies reduced to final size.
Figure captions must be typed with double-line spacing on sheets
separate from the running text.

References must be double-spaced and spelt out in full, e.g.
BROOKS, M. & JAMES, D. G. 1975. The geological results of seismic

refraction surveys in the Bristol Channel, 1970-73. Journal of
the Geological Society, London 131, 163-82.

Books should be cited as:
AGER, D. V. 1981. The Nature of the Straligraphical Record, 2nd ed.

London: Macmillan, 122 pp.
BOTT, M. H. P. 1973. The evolution of the Atlantic north of the

Faroe Islands. In Implications of Continental Drift to the Earth
Sciences, vol. 1 (eds D. H. Tarling and S. N. Runcorn), pp.
175-89. London, New York: Academic Press.

Unpublished work should normally be referred to in the text in
parentheses as, for example, 'private communication' or 'unpub.
Ph.D. thesis, Univ. London, 1988', and not included in the reference
list unless in the press.

Fifty offprints of each paper will be provided free of charge.
Additional offprints may be purchased according to a set scale of
charges if ordered when the proofs are returned.
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C O N T E N T S

Fluid supersaturation and crystallization in porous media
PUTNIS, A., PRIETO, M. & FERNANDEZ-DIAZ, L.

A revision of Ordovician series and stages from the historical type area
FORTEY, R. A., HARPER, D. A. T., INGHAM, J. K., OWEN, A. W.
& RUSHTON, A. W. A. 15-30

Pterosaur fossils from the Cretaceous of Chile: evidence for a pterosaur
colony on an inland desert plain
BELL, C. M. & PADIAN, K. 31-38

Podiform chromitite-bearing ultrabasic rocks from the Braganca Massif,
northern Portugal: fragments of island arc mantle?
BRIDGES, J. C , PRICHARD, H. M. & MEIRELES, C. A. 39^4-9

Sedimentology of the Permian Radok Conglomerate in the Beaver Lake
area of MacRobertson Land, East Antarctica
FIELDING, C. R. & WEBB, J. A. 51-63

Palaeomagnetism of Late Ordovician igneous intrusions from the
northern Welsh Borderlands: implications to motion of Eastern
Avalonia and regional rotations
PIPER, J. D. A. 65-80

Mylonitic mafic granulite in fault megabreccia at Clarke Head, Nova
Scotia: a sample of Avalonian lower crust?
GIBBONS, W. & MURPHY, J. B. 81-90

Major northwest-directed Caledonian thrusting and folding in
Precambrian rocks, northwest Mayo, Ireland
JOHNSTON, J. D. 91-112

R A P I D C O M M U N I C A T I O N S

The durations of Silurian graptolite zones
HUGHES, R. A. 113-115

Phosphatized soft tissues in bivalves from the Portland Roach of Dorset
(Upper Jurassic)
WILBY, P. R. & WHYTE, M. A. 117-120

D I S C U S S I O N
Comment on physical properties of carbonatite magmas inferred from
molten salt data, and application to extraction patterns from
carbonatite-silicate magma chambers
JONES, A. P., DOBSON, D. P. & GENGE, M. 121

REVIEWS 123-133

P U B L I C A T I O N S R E C E I V E D 135

N O T I C E S 137
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