
five volumes may be to bring English- 
speaking readers up to date on the 
work of some of their European col- 
leagues. Translations of Russian litera- 
ture are now fairly readily available 
and are thus frequently cited, but ex- 
cept for these, reference to the Euro- 
pean literature is often completely 
absent from papers in English. 

The present volume is not devoted 
exclusively to hydrothermal systems but 
treats carbonate-silicate systems and 
their relation to problems of carbona- 
tites. A review of high-pressure appa- 
ratus is also included, but it is difficult 
to understand the omission of internally 
heated vessels used so extensively by 
Yoder, Burnham, Tuttle, and others 
when the cold-seal vessels and "Morey 
bombs" are described in detail. 
Further criticisms may be made of a 
style of sentence construction that is 
often unwieldy and sometimes am- 
biguous. The text is liberally illustrated, 
but as with many reference books of 
this type, most of the figures are too 
small to serve any practical purpose. 
Faults, however, are minor in com- 
parison with the overall value of the 
volume. The author is to be compli- 
mented on his most comprehensive 
and systematic presentation of a large 
quantity of data. All those associated 
with any aspects of teaching and re- 
search in silicate chemistry will find 
this and, I am ,sure, the other four 
volumes of Silicate Science most useful 
in their work. 

J. J. FAWCETT 
Department of Geology, University of 
Toronto, Toronto, Ontario 
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Traite de Glaciologie. Louis LLIBOUTRY. 
Vol. 1, Glace, Neige, Hydrologie Nivale. 
433 pp., illus. 140 F. Vol. 2, Glaciers, 
Variations du Climat, Sols Geles. 616 pp., 
illus. 190 F. Masson, Paris, 1964-65. 

Glaciology, defined as the study of 
snow and ice in all forms, and not 
simply-as too many still hold-the 
study of glaciers, has gained consider- 
able momentum in recent years, espe- 
cially since the commencement of the 
International Hydrological Decade. Fif- 
ty to 80 times more water is stored in 
solid form than exists in all freshwater 
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of the practical importance of snow 
and ice, glaciology has emerged as an 
interdisciplinary science which requires 
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16 JUNE 1967 

bodies. Following on the recognition 
of the practical importance of snow 
and ice, glaciology has emerged as an 
interdisciplinary science which requires 
an essentially interdepartmental aca- 
16 JUNE 1967 

bodies. Following on the recognition 
of the practical importance of snow 
and ice, glaciology has emerged as an 
interdisciplinary science which requires 
an essentially interdepartmental aca- 
16 JUNE 1967 

demic training. Consequently the need 
has arisen for both a basic introductory 
textbook for the students and a com- 
prehensive, authoritative handbook for 
the specialist. Lliboutry's massive two- 
volume work is an admirable effort to 
provide a handbook. It is well orga- 
nized and clearly written, and contains 
many excellent diagrams and photo- 
graphs. 

The author, a geophysicist with a 
wide range of knowledge and experi- 
ence, is a professor at the University 
of Grenoble and director of the labora- 
tory of glaciology at the Centre Na- 
tional de la Recherche Scientifique. In 
these volumes he reviews, abstracts, and 
critically discusses an enormous amount 
of literature, covering not only the 
easily accessible publications in French, 
English, and German but also those 
in Russian, Japanese, and other lan- 
guages. The sheer task of assembling 
such a mass of material is formidable. 
The coverage is up-to-date, reference 
being made to 1964 and 1965 publi- 
cations. Each of the 23 well-conceived 
chapters has its own extensive bibliog- 
raphy. There are, however, instances 
of criticism of work which is not fully 
identified in the references, so that it 
is difficult for the reader to form an 
independent judgment, and there are 
a number of minor errors in the ref- 
erences. 

The author succeeds in combining 
theoretical, experimental, and field evi- 
dence on a multitude of topics covering 
the whole field of glaciology. Consid- 
eration is given to the physics, mechan- 
ics, and petrography of ice; the forma- 
tion of solid precipitation; snow cover 
with creep and avalanche problems; 
snow and ice engineering; heat balance 
of snow and ice surfaces with asso- 
ciated hydrological and morphological 
factors; the temperature pattern and 
heat flow in snow and ice; the char- 
acteristics and distribution of glaciers; 
mass balance; movement; geophysical 
study techniques; deformation mor- 
phology; internal motions and bottom 
gliding; erosion and deposition of ma- 
terial; glacier fluctuations and the re- 
lationship to elimate; the main glacia- 
tions with their causes and effects; and 
frost action in the ground. Though the 
balance is generally well kept, there 
are certain cases of over- or under- 
emphasis; sea ice, for example, deserves 
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that Which distinguishes it from earlier 
compendiums, is that it establishes 
glaciology as the science which treats 
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quantitatively the whole range of proc- 
esses associated with solid water. The 
synthesis is contingent upon the contin- 
ual consideration of physical principles. 
On occasion the author emphasizes his 
own opinion on a currently debated 
problem where it would have been 
more appropriate simply to report the 
various ideas as, for example, concern- 
ing the sliding of glaciers on their 
beds. But it is always possible to level 
some criticisms at a book of such mag- 
nitude and diversified scope. These 
cannot detract from the integral im- 
portance of the whole. The Traite de 
Glaciologie is the only comprehensive 
single work on glaciology, and encom- 
passing, as it does, such a variety of 
topics from traditionally separated dis- 
ciplines, it is a landmark in the devel- 
opment of that science. 

FRITZ MULLER 
McGill University, Montreal, Canada 

Major French Influence 

The Development of Technical Education 
in France, 1500-1850. FREDERICK B. ARTZ. 
Society for the History of Technology 
and M.I.T. Press, Cambridge, Mass., 1966. 
286 pp. $7.95. 

The publication of this volume in 
1966 will seem to many an anach- 
ronism, since three of the four chapters 
are essentially unaltered translations of 
articles written by the author for 
French historical journals in 1937, 
1938, and 1946. As the footnotes re- 
veal all too clearly, Artz has not seri- 
ously attempted to bring the results of 
his research abreast with current knowl- 
edge. This is a serious flaw, especially 
since much has been uncovered that 
illustrates Artz's themes better and 
more succinctly, and occasionally con- 
tradicts his views. Among the recent 
works, the most significant is the 700- 
page volume Enseignement et diffusion 
des sciences en France au XVIIIe siecle 
(Hermann, Paris, 1964), which covers 
much of the same ground, but with 
considerably more evidence taken di- 
rectly from archival sources. For all 
practical purposes, one can think of 
Artz's volume as having been published 
in 1950. 

It is nonetheless very useful. His- 
torical works do not age as quickly as 
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much of scientific research. The book 
is a mine of bibliographical references 
to articles in obscure journals, of fac- 
tual information concerning French 
educational theories and practices, and, 
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