
©          Nature Publishing Group1983

_1116 _____ _____________ BBOOCOiKK'FR~8/ViEIE]WV!S~------------NA11JRE VOL.303 12 MAY 1983 

discovery are explicitly formulated in the 
book but must be inferred from the techni
ques used to arrive at such principles. 
Nonetheless the examples Pottage has 
chosen are certainly illustrative of how one 
might proceed. 

Pottage takes over from Galileo the 
dialogue form and, indeed, uses the very 
same names for his characters that Galileo 
used. The wisest character, Salviati, takes 
up ideas put forward by his more naive 
fellows such as Simplicio, and by incisive 
questions and suggestions gradually leads 
the several characters to the correct hypo
theses. Though this dialogue form makes 
for intere~>ting reading, it is at times too ver
bose for my taste and on occasion distracts 
from the principal objectives of the book. 
This approach, however, certainly avoids 
the rather dry, didactic presentations to be 
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WE HAVE been witnessing a long-overdue 
revival of interest in the history of geology, 
especially in its heroic age between Hutton 
and Darwin. The old-fashioned "great 
man" approach (e.g. Geikie'sFounders of 
Geology) has yielded to the study of pro
blems (e.g. Rudwick's The Meaning of 
Fossils). Yet shortcomings have persisted. 
Many eras have remained unilluminated, 
not least the problem of what happened 
"after Darwin"; and research has remain
ed Anglocentric and parochial. Mott 
Greene's powerful and original book, 
however, goes a long way towards putting 
that right. His is the first interpretation of 
the science's maturation which is genuinely 
international, which goes right up to the 
First World War and which refreshingly 
gets away from old warhorses such as the 
triumph of Uniformitarianism. 

As Greene sees it, Hutton, Werner and 
their pupils equipped geologists with a 
tool-kit of terms and methods, but they 
failed to solve the key problems, especially 
the one which - particularly in Roman
ticism's heyday- was staring them in the 
face: mountains. How to explain n.)t just 
individual peaks, but that fact that con
tinents were ribbed by chains of them. 
Werner's aqueous theory of sedimentation 
had made more sense of stratigraphical 
order than of deformation; and for its part, 
Lyell's advocacy of gradual, actual causes 
and his stress on denudation were to ex
plain mountain relief better than mountain 
structure. 

Greene argues that two basic solutions 
for orogenesis were offered in the nine
teenth century. One tradition, building on 

found in pedagogical texts. Some of the ex
amples do involve rather advanced algebra 
and even some calculus. Hence the book in
cludes much more than might be useful to 
secondary school teachers. But college 
level teachers will certainly be able to 
follow this portion of the contents. 

There are many excellent historical notes 
in an extensive appendix and historians of 
mathematics will certainly find these 
helpful. As a final bonus the author offers 
in another appendix a number of novel 
geometric problems, with hints and solu
tions, which a student might use to practise 
discovery. D 
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Lyell, subsumed it within fundamental 
equilibriating cycles of erosion and 
sedimentation, producing secular oscilla
tions -subsidence and elevation - in the 
distribution of land and sea. From John 
Herschel and Babbage in the 1830s, via the 
American James Hall, up to the "isostacy" 
of Dutton and Gilbert, mountain-building 
was seen by this school as regular and 
piecemeal, an epiphenomenon of the 
crust's basic homeostatic adjustment. 

But explaining continents wasn't ex
plaining mountains, claimed the other 
camp. Actualism and isostacy might ac
count for the rise of Scandinavia out of the 
Baltic, but not of the Alps. Vast in their 
ranges, commanding in scale and baffling
ly complex in their structural deforma
tions, mountain chains were evidence, 
rather, of paroxysmal episodes. In the 
1820s, deluges were replaced as the 
favourite cataclysmic agent by the global 
secular cooling advocated by La Place and 
Cordier, which allegedly produced con
traction. Elaborated most grandly by Elie 
de Beaumont, this hypothesis was fruitful
ly applied by the Rogers brothers and 
James Dana in their studies of the Ap
palachians. Eventually it was to suffer its 
own collapse, internally the victim of its 
own grandiosity (Elie de Beaumont claim
ed that mountain systems followed a global 
pentagonal geometry), and externally kill
ed by geophysics. For, especially after 
Joly's revelation of internal radioactivity, 
geophysics could no longer accept that 
crustal contraction was of a scale adequate 
to explain crustal deformation. 

While both of these camps were making 
"the poor old earth play tricks", Eduard 
Suess was toiling away in Vienna at his 
noble synthesis, stretching from Die Ent
stehung der A/pen in 1875 to the majestic 
DasAnlitzderErdewhichappeared in four 
volumes between 1883 and 1904. Striving 
to bridge these rival traditions while 
avoiding oversimplification, Suess brought 
forth order out of the diversity of crustal 
movements, dignifying tectonics in the 
process as the study of structural dynamics, 

and treating orogenesis under general tec
tonics. Regarding mountain-building 
forces as transcontinental lateral thrusts, 
Suess pictured the Alps, along with the 
Carpathians and Asiatic chains, as part of a 
gigantic north-moving fold. 

Suess's solution echoed, of course, the 
researches of field-workers; facing 
geology's riddle of the Sphinx, they had 
been staggered by the vast Alpine struc
tural deformations and metamorphoses. 
Some puzzles - overthrusting of older 
onto younger sediments, underfolding and 
the massive thrusting of recumbent anti
clinal ridges- found solution in the nappe 
theory of Bertrand, Termier, Schardt and 
Lugeon. Nappe is French for table-cloth. 
Push one across a flat surface; not only 
does it fold, but the later folds rise up over 
the earlier ones; likewise with Alpine 
strata, which, however, are additionally 
modified by fracture and erosion. For Ber
trand, the Alps did not just contain over
thrusts; they were overthrusts. 

The nappe theory made good field sense. 
But, as Greene shows, it lacked a causal 
theory . Here, a new burst of theoretical 
energy around the turn of the century pro
mised to come to the rescue, solving the rid
dle of vast lateral pressures. Abandoning 
crustal contraction, it postulated the frac
ture and movement of great palaeocon
tinents, leading to ideas of continental drift 
in the work of Haug, Frank Taylor and of 
course Wegener (not the least strength of 
Greene's book is that it puts paid to 
Wegener as a lonely genius, by rooting his 
ideas directly in contemporary tectonics). 
Yet these concepts remained inchoate and 
neglected. Geology entered the present 
century racked by theoretical pluralism 
and confusion, lacking - despite Suess -
an overarching theory. 

There was much more to ''geology in the 
nineteenth century" than Greene covers: 
stratigraphy, mapping, palaeontology and 
so on are hardly mentioned. And even his 
account of mountain-building is selective, 
saying little about the roles of geochemistry 
and petrology, for instance. But as a 
history of tectonic thinking this is a major 
work- sure-footed in handling complex
ities, astute in its attention to both theory 
and practice, ideas and individuals; inter
national in scope; proficient in its geology, 
yet alert to the impact of wider intellectual 
currents and other sciences. As a historian, 
Greene steers confidently between the 
Scylla of Whiggism and the Charybdis of 
modish philosophies of science, and knows 
how to shape a robust narrative. There are, 
of course, points to criticize. Some impor
tant recent publications are ignored, and 
the text is sadly littered with errors in pro
per names, titles and so on. Yet this book 
will deservedly take its place as a milestone 
in the history of geology. D 
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