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analyse deposits formed in different geologi-
cal settings, ranging from aeolian to spring to 
karst to lakes to deserts, amongst many more. 
Most of the analysed deposits are continental, 
but it is diffi cult to see the logic behind the or-
ganisation of these chapters, because there are 
many differences between these deposits. This 
is perhaps the most important shortcoming of 
the book: in some cases the chapters refer to 
environments and in other chapters to specifi c 
features (such as rock varnish). There can be no 
doubt as regards the interest of all these chap-
ters, but I would have appreciated a general 
overview or a more clear classifi cation, includ-
ing also some aspects of diagenesis.

This volume forms a substantial contribu-
tion to understanding earth-surface processes. 
It is a book that was waited for by anyone in-
terested in geomorphology, weathering, soils 
and continental palaeo-environments. It is 
a key text for undergraduates, graduates and 
researchers because it provides both a wide 
and detailed view of these sediments and their 
settings. It is certainly indispensable for librar-
ies of any earth-science department, for both 
teaching and research purposes. 
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Earth’s evolution was for a large part de-
termined by extension, breakup and rifting of 
the continents and their margins, also because 
these processes played an important role in the 
production of new portions of crust. Investiga-
tion of the Atlantic rift systems has been crucial 
to the development of many concepts, such as 
those regarding plate tectonics and magneto-
stratigraphy. So many data have been gathered 
until now, and so logical models have result-
ed from analysis of these data that one might 
wonder whether it were still possible to add 
anything new.

Whether truly new insights will develop in 
the future or not, there is certainly a need for 
an overview of the current knowledge. The 
volume edited by Karner c.s. is an attempt to 
do so. It contains, apart from the editorial In-
troduction, a collection of 18 individual papers, 
each with an abstract, introduction and so on. 
They refl ect presentations at a workshop that 
was held in the summer of 2004 in Pontresina 
(Switzerland). The 18 contributions, which are 
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grouped into 6 sections, include several that 
deal with the North Atlantic (which is, indeed, 
a very impressive example of lithosphere ex-
tension). Some other regions (Australia, New 
Guinea, Oman, the Himalayas, the Eastern 
Mediterranean, the Black Sea, and the western 
USA) are mentioned ‘here and there’, however, 
so that the volume cannot be considered to give 
a balanced overview of the global situation.

Fundamental questions and main uncertain-
ties in the present knowledge on the extension-
al systems are unfortunately not highlighted 
in the introductory remarks, which overviews 
mainly the contents of this volume (but sur-
prisingly only 17 out of the 18 contributions are 
mentioned by the editors; is this just a result of 
sloppy editing?). This is truly a shortcoming, as 
a volume with apparently great pretensions (as 
deduced from its title) should provide a thor-
ough historical and theoretical background. If 
such a background is not presented in the form 
of an individual, lengthy review, it should – in 
my opinion – be included in the introduction 
by the editors, but the editors handle the back-
grounds only in a very abridged manner. Con-
sequently, any professional or student who 
is not a specialist in extensional tectonics will 
fi nd this book a bit diffi cult to understand.

The fi rst section of the volume deals with 
models constrained with geological and geo-
physical data. Special attention is paid to the 
Newfoundland margin, including the Flemish 
Cap, and to the Iberian margin with the Galicia 
Bank. New evidence, particularly from seismic 
profi ling, makes it desirable to reconsider the 
history of breakup and rift initiation in these 
areas. In general, the Late Triassic-Early Creta-
ceous rifting was stepwise. The unconformity 
related to what is called the ‘Aptian event’ was 
formed under submarine conditions, when 
regional tectonic stress favoured mass wast-
ing. A number of contributions to this section 
deal with two other intriguing subjects. First, 
it is confi rmed that the North Atlantic margins 
included a number of microplates like those 
constituting the cores of the above mentioned 
Flemish Cap and Galicia Bank. They remained 
individual plates after the beginning of the 
rifting. The presence of such microplates sug-
gests a strong heterogeneity of the Atlantic 

crust (until nowadays?!). Second, the origin 
of serpentinites is discussed extensively. This 
topic is especially hot now, since new evidence 
– especially from Japan (a.o., Hirauchi, 2006) – 
deepened our insight. In the case of the North 
Atlantic, serpentinization occurred thanks to 
deep faulting, which destroyed the entire crust, 
which was approx. 8 km thick.

The second section is devoted to the dy-
namic modelling of the Iberia-Newfoundland 
extensional system. The contributions exam-
ine the relative impacts of lithospheric strain 
softening and gravitational instabilities on the 
extension. The results from the application of 
thermo mechanical models are compared with 
observations of the Newfoundland and Iberia 
margins. Replacement of a wide rift mode by 
a narrow rift mode took place, in combination 
with a decrease in the extension rate. Another 
fi nite-element dynamic model helped to docu-
ment the shifts in the position of the crustal ex-
tension.

The third section deals with kinematic mod-
elling, and comprises only two contributions. 
Surprisingly, it starts with the Black Sea geody-
namics (a large step away from the North At-
lantic!). The contribution by Egan & Meredith 
is a very careful examination of this basin 
(perhaps the best ever made). A 2-D approach 
was used for its western part, whereas a 3-D 
approach was applied for its eastern part. The 
main conclusion is that the total crustal thin-
ning contributed more to the development of 
this basin than did faulting. I would like to em-
phasize, however, that the origin of the Black 
Sea is still far from clear. Active contacts be-
tween numerous terrains, together with mul-
tiple back arc processes, created an unusual 
situation. Moreover, the Cretaceous birth of 
the Black Sea mentioned in the Egan & Me-
redith contribution seems incorrect, as a wide 
Black Sea–Caspian Sea Basin is interpreted for 
the Early Jurassic. One should consequently 
be very careful extrapolating results from the 
Black Sea to other regions. The contribution by 
Egan & Meredith has a most unusual organi-
zation: it contains a lengthy appendix (with 
the size of an individual paper), examining the 
application of the 2-D approach to the Iberian 
margin. Why not to make it a full section within 
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the main text? The second contribution to this 
section deals with the evolution of the Goban 
Spur, which is a large region on the European 
Atlantic margin. The margin model operates 
with an upwelling divergent fl ow fi eld. The re-
sults of the application of this new model are 
consistent with those that can be expected for 
a non volcanic margin. As the authors suggest, 
this model can be used for hydrocarbon pre-
diction. Reading this, my immediate question 
was what they predict with respect to the pos-
sible occurrence of hydrocarbons in the Goban 
Spur. No answer to this question is given by 
the authors.

The fourth section focuses on non-Atlantic 
offshore extensional systems, namely those 
from Australasia, in the form of detailed re-
gional tectonic reviews. Goodliffe & Taylor re-
veal an abrupt boundary between continental 
rifting and sea fl oor spreading in the Woodlark 
Basin. Perhaps I am too naive, but I searched 
all fi gures for any line (or anything else) that 
depicts this boundary, but in vain! Could it 
perhaps be the MCS line EW9910 13 (shown 
in Fig. 5) mentioned in the conclusions? If so, 
it is traceable by analysis of dykes. The au-
thors suggest that the transition from rifting to 
spreading was marked by a decrease in sedi-
mentation. Another study in this fourth section 
demonstrates a similarity in the structure of 
three sectors located south-west and south off 
Australia. A non-volcanic origin of the South-
ern Rift System is suggested. The Kerguelen 
hotspot might have produced some tectonic 
peculiarities of the studied sectors. Palaeotec-
tonic sketch maps are very necessary for this 
contribution to understand (1) how did the 
Southern Rift System look like, and (2) how far 
was the Kerguelen hotspot from Australia in 
the mid-Cretaceous.

The fi fth section examines the non Atlantic 
onshore extensional systems. The fi rst example 
comes from the Red Sea, where the northern 
and southern parts differ considerably. New 
geophysical data explain this in terms of a rhe-
ologically stronger lithosphere in the northern 
Red Sea area, where full size spreading will 
never occur. If so, it would be intriguing to see 
the future changes in the regional style of the 
plate tectonics. The second example considers 

the Alpine Tethys, the development of which is 
compared to that of the Iberia Newfoundland 
system. This contribution by G. Manatschal et 
al. is the pearl of the volume. All key tectonic 
features discussed herein are well illustrated, 
both in cross-sections and impressive photos. 
It is great to see how to recognize the remnants 
of past extensional margins in strongly de-
formed geological edifi ces. From the numerous 
important conclusions drawn in this contribu-
tion, I should like to underline a comprehen-
sive characteristics of the detachment faults, 
summarized in Figure 13 (p. 317). The third ex-
ample dealt with in this fi fth section of the vol-
ume is the Eastern Tethys, which is reviewed 
by Robertson. A huge amount of data from 
Oman, the Himalayas and the Eastern Medi-
terranean is summarized and critically evalu-
ated. Unfortunately, terrains of Iran, Afghani-
stan, and Pakistan like Makran, Lut, Sanandaj 
Sirjan etc. are not dealt with. How ever, the 
tectonic evolution of the Eastern Tethys is 
described in a detail. New considerations are 
very specifi c and differs from the volcanic and 
non volcanic models that are applied tradition-
ally. The breakup of the Eastern Tethys was 
caused by a persisting astenosphere fl ow, slab 
pull, and crustal weakening. It is important to 
note that the fi nal breakup corresponded to the 
convergence along the Eurasian margin. From 
a sedimentological point of view, this review 
explains the origin of the Mesozoic seamounts 
with carbonate platforms on their tops. In the 
beginning of this contribution, Robertson men-
tions the confusion raised by the application of 
different names such as Tethys, Palaeotethys, 
and Neotethys. He prefers to tell about the 
Eastern Tethys, although the Palaeotehys and 
the Neotethys are mentioned in the key fi gures 
(Fig. 33, p. 367; Fig. 39, p. 377). In my opinion, 
the work by Stampfl i & Borel (2002) already 
standardized, with a clear explanation, the no-
menclature of the ‘Tethyan’ oceans (I believe 
the ‘pure’ term ‘Tethys’ should be restricted 
to palaeobiogeography). Even if one disagrees 
with Stampfl i's reconstructions, it is easy to fol-
low his nomenclature of the oceans; an alterna-
tive would, rather than using existing names 
in a different way, be to present a new name. 
This latter option was chosen by Robertson, 
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identifying the Triassic Tethys, the Intra-Tau-
ride Tethys, and the Southern Neotethys; it is 
therefore remarkable that these new names 
occur neither in his conclusions nor in his ab-
stract. They are even absent in his key Figure 
39! The contribution by Robertson is valuable, 
however, also because it is richly illustrated, 
and because the tectonostratigraphic sections 
of many regions, as well as the pretty photos, 
are highly informative.

The sixth section of the volume includes 
four contributions, which are suggested to re 
interpret extension mechanisms on the basis 
of the current theoretical knowledge. A new 
upwelling divergent fl ow model, unexpected 
results on detachment faults in the western 
United States, and an important role of initial 
weakness and viscosity of the lithosphere are 
considered. All these considerations give am-
ple space for further thoughts. I should like to 
emphasize that both careful fi eld studies (like 
that by Christie Blick et al.) and physical-math-
ematical modellings (like those by Dyksterhuis 
et al. and Moresi et al.) may provide equally 
important results, which means that it is im-
possible as yet to conclude that virtual studies 
have won from fi eld based studies. The editors 
should be acknowledged for their permission 
to demonstrate both sides of geological model-
ling in this book.

I would like to express some additional criti-
cal comments. The fi rst concerns the title of the 
volume. Undoubtedly, modelling extension 
and breakup is discussed extensively in the 
book. But what about imaging and mapping? 
One might just as well question what is the dif-
ference between imaging and modelling? And 
does ‘mapping’ mean ‘geological mapping’? 
Both words (‘imaging’ and ‘mapping’) seem 
out of place in the title. In contrast, the word 
‘margin’ should have been included, because 
the present book deals mainly with continen-
tal margins. It may be true that the fairly badly 
chosen title may not diminish the importance 
of this volume, but a provocative and promis-
ing title may easily confuse potential readers. 

The frequent use in the book of the term 
‘passive margin’ is also somewhat dubious. 
Fortunately, it is not included in the book title 
or in the title of any contribution. A distinction 

between active and passive margins, although 
it persists in the present day literature, is a bit 
outdated. Studies in the North Atlantic have 
clearly indicated that passive margins were 
and are not really so passive (Stoker and Shan-
non, 2005). Lowrie (2007) prefers to make a dis-
tinction between constructive, destructive, and 
conservative margins. The information from 
the volume under review suggests also that ac-
tive geological processes take place on passive 
margins. Then, what is the reason for using this 
redundant term?!

Another point of criticism concerns the 
general organization of the book. I believe 
(but, obviously, one may disagree) that 
a more clear distinction between examples 
of present and past extensional regime be 
required. Reading the titles of the various 
contributions, even a qualifi ed specialist will 
wonder whether these contributions discuss 
present day or ancient extension. Perhaps 
even more important is the order of the vari-
ous contributions. Why does the contribution 
on the Black Sea open a section with the title 
‘The Iberia-Newfoundland continental ex-
tensional system (kinematic modelling)’? It 
is also strange that the fi rst three (!) sections 
all are devoted to the North Atlantic, but 
that other sections also contain contributions 
dealing with this region. I think it is a fl aw of 
the editors that they placed some highly im-
portant theoretical contributions behind the 
regional studies. Last, but not least, I noticed 
that a number of very important problems 
related to lithosphere extension are lacking. 
One of them is the intriguing extension of 
the Tethyan margin of Gondwana. During 
the middle Palaeozoic to early Mesozoic, 
a number of terrain ribbons (some were su-
perterrains) were separated from Gondwana 
by the opening of a new ocean (Stampfl i & 
Borel, 2002). What was the mechanism? How 
did these breakups begin? Addressing these 
and other relevant questions would certain-
ly have increased the scientifi c value of the 
book considerably. Although a critical ex-
amination of Stampfl i's model, as far as re-
lated to the Cimmerian events, is given by 
Robertson, I would certainly have enjoyed 
to see a detailed description for the entire 
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Palae ozoic–Mesozoic from anybody belong-
ing to Stampfl i’s team or from any researcher 
advocating their ideas. 

It seems not justifi ed to mention here other 
topics that are not dealt with in the book as 
only papers from the Pontresina workshop are 
included. This is a common shortcoming of 
books that are derived from conferences, work-
shops or similar meetings. There are, however, 
also examples of such ‘proceedings’ that con-
tain material that has not been presented at the 
meeting, but that has been submitted by re-
searchers who have been invited by the editors 
to do so in order to deal with relevant aspects 
that are not covered by the ‘regular’ contribu-
tors. It is, in my opinion, the task of editors to 
cover the entire fi eld that is indicated in the ti-
tle of a book, unless it is clearly stated (in the ti-
tle or in a subtitle, but that is not the case here) 
that the book involved should be regarded as 
proceedings of a meeting. Just a note about this 
in an editorial preface is not suffi cient.

The printing quality of this volume is high 
and illustrations are abundant. Many are in 
full colour and some large fold-out fi gures are 
included. This is very useful, because detailed 
and informative graphics are always required 
to understand a geological model. The book 

also contains a subject index, which is detailed 
and generally well-done.

In general, this volume, although it is not 
the ultimate reference work on extensional 
mechanisms, will be very suitable for those in-
volved in extension modelling for any region. 
It provides a number of examples of various 
kinds showing how to do so.
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Modelling is currently one of the most ‘hot’ 
activities in the earth sciences. However, it is 
not always clear from publications how the 
models have been established, or what was 
the reasoning behind the choices on the basis 
of which the input into the model was chosen. 
The mathematics underlying a model are often 
even less clear.

A main problem is that the mathematical 
knowledge of many earth-science students is 
fairly limited. I remember from some 35 years 
ago that I had myself to teach my sedimen-
tology students what I consider rather basic 
mathematics. And the education in mathemat-
ics at pre-university level has, in most western 

countries, certainly not become better in the 
past few decades... It is my experience that 
many students who want to specialize in geo-
physics, oceanography, atmospheric sciences 
or geochemistry often refrain from doing so 
because they fi nd out that the mathematics are 
too complicated for them. This leaves the ques-
tion what is the mathematical accuracy of the 
models shown on the thousands of posters that 
are presented at large earth-science conferenc-
es (EGU, AGU, GSA, AAPG, etc.).

A book on mathematical modelling for 
earth sciences is therefore most welcome. The 
author is, however, not an earth scientist: he re-
ceived his Ph.D. from the University of Oxford 
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