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Biomineralization. Vol. I, Crystallization and Self-
Organization Process. Edited by Kensuke Naka. Topics
in Current Chemistry 270. New York: Springer, 2006.
199 pages, numerous line and halftone and some color
illustrations. $199.00 cloth.

The broad interest of the earth sciences community in
the formation of various minerals by living organisms
and as the products of interactions between organisms
and water traditionally has focused on the mineral phases
(e.g., carbonates, calcium phosphates, silica, magnetite)
and environmental conditions under which they form,
their contribution to the composition of sediments, and
their diagenetic history. The five chapters of Biominer-
alization, volume 1, provide a bridge between the min-
eralogy and the organic substrates that enable the min-
eral formation by organisms in nature and under
laboratory conditions. The first chapter is a detailed dis-
cussion of the formation of the main carbonate biomin-
erals calcite and aragonite on different organic substrates.
Because of the experimental difficulties of observing
mineral nucleation in mollusks in vivo, extensive ex-
periments on biomimetic crystallization (a process that
replicates the organismal mineralization) show the lead-
ing role of the charged sites of organic polyacids placed
as monolayers on the surface of a solution. The crystal
shape, size, and orientation of the precipitated mineral
depend on the nature and thickness of the monolayer
and the charge density. More on the different shapes of
inorganic crystals (polyhedral, dendrital, spherical, and,
remarkably, helical), their chemical composition, and the
mechanisms controlling the crystal shape is presented in
the second chapter. The third and fourth chapters are
devoted to the various aspects of the biominerali-
zation of apatites. Crystallographic ordering of fluora-
patites grown in aqueous gels of varying acidity reveals
a series of transformations of the crystals from hexagonal
prismatic seeds to dumbbell forms a few tens of microm-
eters in size to spheres and finally to an aggregate shape
resembling tooth enamel. The role of the protonated
groups in organic acids is confirmed as promoting nu-
cleation of hydroxyapatite. The fifth chapter is a very
interesting summary of biomineralization as a process
that detoxifies or removes physiologically harmful in-
organic and organic substances from cells. Among several
substances mentioned here are the protective biominer-
alization of cadmium sulfide (CdS) that immobilizes the
potentially harmful cadmium and the protective min-
eralization of noble metals (Au, Ag) in the cells of bac-
teria, fungi, and plants. Readers of the book should have
a good understanding of organic chemistry. The book is

a most useful reference for all concerned with biomi-
neralization and biogenic minerals, and it also belongs
on the shelves of earth science libraries.
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Geochemistry of Marine Sediments. By David J. Burdige.
Princeton, NJ: Princeton University Press, 2006. 609
pages, 110 line figures, 33 tables. $85.00 cloth.

This excellent and comprehensive volume on the geo-
chemistry of marine sediments synthesizes a large body
of recent research as well as the author’s own extensive
work in the field since 1983. The breadth and depth of
the subject matter is supported by approximately 1,000
literature references on 71 pages, and the text is divided
into 18 chapters of varying length. The first six chapters
provide a background for the more detailed treatment of
the geochemical processes in marine sediments. These
include chapters on the global distribution of the differ-
ent types of ocean-floor sediments and their mineral
composition and physical properties, a brief discussion
of isotopes, the principles of physical and chemical trans-
port in sediments, and an introduction to diagenetic
models. In the latter, readers interested in modeling will
note that only one-dimensional steady-state models re-
ceive considerable attention. The next five chapters (7–
11) are the core strength of this book, and they present
the connections of the organic matter and its individual
components to the sediment diagenesis. From chapter 12
to the end, the text deals with processes in oceanic do-
mains, such as the pelagic or deep-sea sediments and
biogeochemical processes in the continental margin, and
with sets of specific processes, such as the sediment-
water interface, nonsteady-state processes, and preser-
vation of organic carbon in oceanic sediments. Broader
relationships of the processes in sediments to the global
biogeochemical cycles are discussed in chapters 16–18
for carbon, nitrogen, phosphorus, sulfur, methane, trace
metals, and silica. The book is printed in a large font
size, making the reading easy. Its target audience is var-
iable and extensive. As a reference text, it thoroughly
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discusses the role of organic matter in marine sediments.
As a textbook, although it may be difficult to use the
entire 600-page text in a course lasting one academic
quarter, its different parts are very usable in upper-level
undergraduate and graduate courses of more narrowly
defined scope, where the use of the book may be greatly
aided by its extensive bibliography. One may question
whether the book would not have gained from a more
compact arrangement of the material in fewer chapters,
but this does not detract from its quality and usefulness
at diverse professional levels.
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Giant Metallic Deposits. By Peter Laznicka. Berlin:
Springer, 2006. 732 pages, 458 illustrations, CD-ROM.
$119.00 cloth.

In this book, Peter Laznicka brings over 40 years of ex-
perience with more than 4000 ore deposits in 140 coun-
tries to bear on the problem of giant ore deposits, which
he says will supply a growing proportion of future world
demand. The book is divided into three sections. The
first (chaps. 1–3) reviews past and present sources of met-
als, future demand, and the size of ore deposits. Laznicka
classifies deposits by size using the “tonnage accumu-
lation index (tai),” which is the contained (economic)
metal content of a deposit divided by the Clarke value
for that metal. Giant and supergiant deposits have min-
imum tai values of and , respectively.11 121 # 10 1 # 10
The contained economic metal content of a deposit de-
pends on metal prices, which affect minable grade, and
grades do not vary similarly in all deposits. Thus, tai
values do not provide a purely geochemical classification,
and positions of individual deposits relative to one an-
other could change as prices change. Even so, big deposits
will remain big, and those are the ones we are interested
in, both geologically and economically. The second sec-
tion (chaps. 4–14) divides giant deposits into 11 tectonic
environments ranging from “mantle to oceans” through
“volcano-sedimentary orogens” to “higher-grade meta-
morphic associations,” and it describes 150 different de-
posit types that are subdivided on the basis of geologic
environment. Descriptions of the deposit types are ac-
companied by numerous figures, mostly simplified cross
sections, which are also available in color on the CD-
ROM that accompanies the volume. Many of the depos-
its are represented in the Data Metallogenica collection
in Adelaide, which is accessible on the Web at www
.datametallogenica.com. The final section (chaps. 15–17)

deals with variations in giant deposits through time and
space as well as their history of discovery and factors
facing future exploration. A book this long and detailed
invites debate that could range from grand to trivial, but
its real value is in the wealth of detail about giant ore
deposits. Anyone interested in Earth’s capacity to gen-
erate large geochemical anomalies will find this book a
good place to start.
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Io after Galileo: A New View of Jupiter’s Volcanic Moon.
Edited by Rosaly M. C. Lopes and John R. Spencer.
London and Berlin: Springer/Praxis, 2006. 309 pages,
illustrated. $169.00 cloth.

Jupiter’s moon Io is one of the least hospitable places in
the solar system, undergoing constant bombardment by
Jupiter’s radiation and violent volcanic eruptions result-
ing from endless tidal kneading. Io after Galileo: A New
View of Jupiter’s Volcanic Moon is the first book dedi-
cated to this unique satellite, and it does justice to Io’s
dubious charms. Rosaly Lopes and John Spencer have put
together a thoughtful collection of articles ranging from
the history of Io exploration through the satellite’s re-
markable and hostile surface geology to its interaction
with the harsh Jovian environment. Given the many and
varied problems suffered by the Galileo spacecraft (com-
prehensively detailed in the Perry et al. chapter), which
resulted in a limited data set, the number of scientific
discoveries resulting from the mission are nevertheless
impressive, and Io has particularly benefited from syn-
ergistic study using other spacecraft data as well as
ground-based observations. The well-written chapters
contain thorough references and will appeal to college-
level students. The book contains useful tables and ap-
pendixes, including the characteristics and locations of
all Io’s known hotspots and mountains as well as a sum-
mary chapter outlining major unanswered questions and
goals for future ground-based and spacecraft exploration.
There is some overlap among the chapters, but this is
minimal. My only gripe with the volume is with the
figures. For such a technicolor moon, and given the high
cost of the book ($169.00), it is unfortunate that the chap-
ters themselves have only black-and-white figures, with
some reproduced in a color section elsewhere in the book.
Within the color plates there are several figures that ap-
pear to have been designed to be in landscape format but
are instead reproduced in portrait format, reducing the
detail and in some cases making it hard to see features
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