quarian, and internalist, looking at the intri-
cacies of technological development without
linking those changes to any broader social
circumstances. With the founding of Tech-
nology and Culture under the energetic edi-
torship of Melvin Kranzberg, historians
were given a forum to explore the topic with
new care and rigor.

To show what the journal has accom-
plished, Staudenmaier begins with a little
counting and classifying. He clusters the
272 articles according to the time period,
geographical location, variety of technology,
and methodological style with which they
deal. From there he identifies the issues
most prominent in the array. As one might
expect, the topic of leading concern has been
that of “emerging technology,” how new
inventions and innovations arise when they
do. Another important theme involves the
distinctive character of technological knowl-
edge. By and large, historians have rejected
the notion that technology is merely “ap-
plied science.” “Technological knowledge is
unique,” Staudenmaier writes, “because its
design concepts are radically incomplete
when they remain on the abstract level. By
their very nature they must be continually
restructured by the demands of available
materials, which are themselves governed by
further constraints of cost and time pressure
and the abilities of available personnel” (p.
104).

During the 1960%s, the book argues, there
eventually emerged a rough consensus about
the most fruitful method for studying tech-
nology’s past. “Contextual history” (p. 13)
takes what is best from detailed, internalist
studies of technological design and com-
bines them with research into significant
economic, social, and cultural influences
upon technological change. Indeed, the fact
that the periodical was named Technology
and Culture rather than, for instance, “His-
tory of Technology,” reveals this intention
to examine technology within a broad range
of contexts. As reflected in this journal and
in other publications as well, the contextual
approach—in its various manifestations—is
now the one historians generally prefer.

Though Staudenmaier praises the ad-
vances his colleagues have made, he is also
aware of some shortcomings. The journal
has not paid much attention to such topics
as the worker’s role in technological change,
non-Western contributions, cultural con-
flicts involved in technology transfer, criti-
cisms of capitalism, and women’s perspec-
tives. In some cases these oversights are
obviously crucial ones, as for example in the
“nearly complete avoidance of the question
of labor-management tension in the journal”
(p- 177). This leads Staudenmaier to won-
der openly whether the attempt to overcome
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“Whig history” and “progress talk” has been
successful. Have the historians merely bur-
ied this threadbare ideology in a more subtle
array of concepts and methods?

Staudenmaier has a talent for dissecting
complicated issues—gnarly disputes about
technological determinism, for example—
and occasionally suggests possible strategies
for resolving them. Along the way he sum-
marizes a wide range of empirical findings
about specific devices, techniques, and sys-
tems. For humanists, engineers, and scien-
tists interested in the relationship of technol-
ogy to broader currents of social thought,
this book will be a useful and enduring
resource.

Despite the book’s many strengths, I
found myself wishing Staudenmaier had
found a way to reveal his own views more
directly, rather than continually filter them
through the writings of others. In the intro-
duction he comments that he was first at-
tracted to the study of technology by ob-
serving the powerful and often destructive
effects the coming of modern technics has
had upon the American Indians. Although
he seems troubled by what technology has
done in “reweaving the human fabric,” he
never tackles that issue directly. It is one
thing to make great strides developing the
intellectual apparatus of an academic subdis-
cipline, quite another to confront the social,
political, and spiritual challenges posed by
the presence of technology in our world.

LANGDON WINNER
Department of Science

and Technology Studies,
Rensselaer Polytechnic Institute,
Troy, NY 12180

Crustal Geochemistry

Archaean Geochemistry. The Origin and
Evolution of the Archaean Continental Crust. A.
KRONER, G. N. HANSON, and A. M. GOODWIN,
Eds. Springer-Verlag, New York, 1984. X, 286 pp.,
illus. $30.50. Final Report of IGCP Project no. 92.

The Continental Crust. Its Composition
and Evolution. An Examination of the Geochemi-
cal Record Preserved in Sedimentary Rocks. Stu-
ART Ross TAYLOR and Scottr M. MCLENNAN.
Blackwell Scientific, Palo Alto, CA, 1985. xvi, 312
pp., illus. Paper, $23. Geoscjence Texts.

In the last decade there has been consider-
able progress in understanding the early
geochemical evolution of Earth’s crust-man-
tle system. These two books are excellent
summaries of the current state of knowledge
about this system. Archacan Geochemistry
was prepared as the final report of an Inter-
national Geological Correlation Programme
project. It is a collection of papers by several

authors and covers many aspects of the
geochemistry of the crust-mantle system
during Archean times, from the formation
of Earth to about 2500 million years ago.
The Continental Crust is a summary by
Taylor and McLennan of their views of
continental crustal evolution and of their
extensive studies of the geochemistry of
ancient sedimentary rocks. These books
complement one another, and either one, or
both, would be valuable to geoscientists
interested in recent developments in this
branch of geochemistry; the books would
also be good references for a graduate-level
seminar on the geochemical evolution of the
crust-mantle system.

The papers in Avchaean Geochemistry cover
a wide spectrum. The book begins with a
paper by Winke and co-workers that deals
with mantle geochemistry and with the au-
thors’ model of the accretion history and
bulk composition of Earth. The model the
authors favor postulates an inhomogeneous
accretion from two basic components, and
thus it is a variant of current common ideas.
I like their general approach, although I was
disappointed that they did not clearly identi-
fy their two components or give their com-
position in tabular form; presumably inter-
ested readers will have to obtain that infor-
mation from previous papers. A second pa-
per, by Sun, is also primarily concerned with
mantle geochemistry, but more from the
viewpoint of interpretation of data from
Archean mafic and ultra-mafic rocks. Sun
concludes that core-mantle fractionation
was complete by 3.8 billion years ago and
that much of the crust-mantle fractionation
observed today had also occurred by then;
he also concludes that there were significant
heterogeneities present in the Archean man-
tle.

Two of the chapters deal with the genesis
of Archean greenstone belts. One (Groves
and Batt) concludes that greenstones in
Australia were ensialic whereas the other
(Smith ez al.) concludes from oxygen iso-
tope data that greenstones in South Africa
were ensimatic. Although two different

- greenstone belts are involved, these papers

clearly indicate that the important question
of what geologic setting leads to formation
of Archean greenstone belts is far from
resolved and that different types of data, or
different examples, lead to different conclu-
sions.

Several papers of more local interest deal
with the geochemistry of igneous or meta-
morphic rocks in the Archean. Two of these
(Hansen ez al.; Condie and Allen) are of
particular interest because they deal with the
granulitic rocks of southern India, including
a particularly well-documented transition
from amphibolite facies to granulite facies.
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These papers present models of the forma-
tion of these rocks that should be considered
in studies of other granulite terranes. Three
of the remaining papers are particularly in-
teresting, since they present geochronologic
data from two regions for which little detail
has been published recently: Archean crustal
rocks in the U.S.S8.R. and in China. All three
papers are based on modern techniques of
geochronology, and one (Bibikova) argues
against the existence of very ancient rocks
(greater than 3.6 billion years old) previous-
ly reported from parts of these regions.

Although McLennan and Taylor have a
paper in Archaean Geochemdstry that summa-
rizes their model of the composition of the
Archean crust, their book is a much more
comprehensive treatment of crustal geo-
chemistry. They begin with a revised model
of the composition of the current upper
continental crust, in which they survey all
the available data bearing on the abundances
of major elements, trace elements, and mi-
nor elements in the upper continental crust.
This leads to a composition model that is
based on the least uncertainties, from which
they extend their discussions to less accessi-
ble parts of the crust. They then present
their arguments concerning the composition
of the total continental crust, taking into
account heat-flow data and the age structure
of the crust: Archean crust is different from
younger crust, and bulk crustal composition
models depend on inferred growth histories
of the crust. Taylor and McLennan conclude
that 75 percent of the present crust was
formed in the Archean and 25 percent was
formed more recently. Their estimate about
the composition of the lower crust is depen-
dent on their estimates about the upper and
total crusts, since it is arrived at by subtract-
ing one from the other.

Following the presentation of their mod-
els, Taylor and McLennan discuss several
major questions that can be addressed with
their data, including those concerning the
uniformity of crustal composition with
time, the provenance and tectonic signifi-
cance of greywackes, the Archean crust, the
Archean-Proterozoic transition, the growth
rate of the crust, and crust-mantle relation-
ships (including composition of oceanic
crust). They also present a general model of
the origin and evolution of continental crust
from the Archean to the present, with par-
ticular emphasis on the differences between
crustal processes that took place during the
Archean and those that took place during
Proterozoic and later times. They finish the

book with a chapter on compositions of -

crusts from other planetary bodies, includ-
ing the moon.

I was particularly impressed with the ex-
tensive quantity of data that has been com-

752

piled in this book and that is used to develop
the crustal models. As the authors point out
in several instances, the determination of a
representative bulk composition for the con-
tinental crust or any significant part of it is
very difficult and highly dependent on the
model being used. Many readers of this
book will probably want to quarrel with one
fine point or another, but I believe that most
general models of crustal compositions dif-
fer little in detail if they have been properly
constrained with trace element, radiogenic
isotope, and géophysical data. This book
clearly presents the most comprehensive dis-
cussion of the subject to date, and I expect
that it will be a classic reference for years to
come. It is all the more useful as a potential
textbook because it brings many aspects of
geochemistry to bear on the subject, thus
providing excellent starting points for many
discussions of whole-Earth geochemistry.
W. R. VAN ScuMUS
Department of Geology,
University of Kansas,
Lawrence 66045
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Gwyn Macfarlane. Oxford University Press, New York,
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Eukaryotic Transcription. The Role of cis- and
trams-acting Elements in Initiation. Yakov Gluzman, Ed.
Cold Spring Harbor Laboratory, Cold Spring Harbor,
NY, 1985. x, 200 pp., illus. Paper, s30. Current Communi-
cations in Molecular Biology. From a symposium, Cold
Spring Harbor, NY, March 198;.
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York Academy of Sciences, New York, 108s. xii, 441 pp.,
iltus. Paper, s100. Annals of the New York Academy of
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An Introduction to Human Ecology Re-
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University of the Philippines, Los Bafios, 1984 (distribu-
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xii, 336 pp. $27.50.

The Physical Chemistry of Membranes. An
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fectious Agents. David T. Kingsbury and Stanley
Falkow, Eds. Academic Press, Orlando, FL, 198s. xii, 296
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paper, $12.
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