phytogeographic patterns. The time slices
used by Raymond, Parker, and Barrett are
somewhat broad in this context. Additional-
ly, early Devonian plant data are sparse, with
the result that large geographic areas (for
example the “west coast of Laurussia”) are
characterized by single assemblages of only
two genera. A more graphic illustration of
the power of the techniques is presented in
the paper by Raymond, Parker, and Parrish,
but the volume as a whole could have
benefited from a Mesozoic example with a
larger data set, more reliably known paleo-
geography, and a more diverse flora.

The paper by DiMichele, Phillips, and
Peppers discussing the influence of climate
and depositional environments on Pennsyl-
vanian coal-swamp plants presents an infor-
mative overview of coal-swamp plant biolo-
gy. I am not sure that I agree entirely with
the argument that because coal swamps rep-
resent edaphic islands they are excellent indi-
cators of general climate trends. After all,
their existence is dependent to a large extent
upon topography and local geology, and
they must have created their own microcli-
mates.

The final paper by Cope and Chaloner
discusses the occurrence of wildfire in a
biological and geological context.

I would have liked to see a more balanced,
less “inbred,” volume. Nevertheless this is an
exciting collection of papers that ought to be
read widely and encourage further interdis-
ciplinary research.

ROBERT A. SPICER

Life Sciences Department,
Goldsmiths’> College,
London SE8 3BU, England

Poliovirus

The Molecular Biology of Poliovirus.
FriepricH KocH AND GeBHARD KOCH.
Springer-Verlag, New York, 1985. xvi, so1 pp.,
illus. $74.

The tiny virus that causes poliomyelitis

has been intensively studied in the labora-

tory for 30 years. Today, the fundamental
principles concerning the structure and rep-
lication of poliovirus are well understood,
and the next decade or two can be expected
to yield answers to the remaining questions.

The Molecular Biology of Poliovirus is an
attempt to provide a scholarly and complete
description and analysis of research on all
aspects of this virus. The book is far more
than a textbook survey. Most of it is devoted
to the more recent developments in the
field, presented as logical extensions of pre-
vious work. The book includes thoughtful
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interpretations and speculations by the au-
thors.

The book contains 11 chapters divided
into two sections, the first of which deals
with the virus particle and its RNA and
protein components. Although the book
was published before the complete atomic
structure of the poliovirus particle was an-
nounced (in September 1985), it presents all
of the basic principles and most of the final
lessons, and it provides all of the back-
ground necessary to understand new publi-
cations. A chapter on the structure and
function of the genome is especially well
synthesized, with critical analyses of discrep-
ancies and other inadequacies in the litera-
ture. Although a uniform nomenclature for
all poliovirus proteins based on genome
map coordinates was adopted at a meeting
of the European picornavirus study group in
1983, the authors do not utilize it in most of
the book. This is unfortunate, since subse-
quent usage of the new nomenclature has
made the old difficult to follow, especially
for younger workers.

The second section of the book deals with
the steps in the replication of the virus.
These include the early interactions of the
virus with the host cell, the accompanying
morphological alterations of the host cell,
the translation of the viral genome, the
replication of the viral RNA, assembly of the
virion, and morphogenesis. Every effort ap-
pears to have been made to make each
chapter a self-contained, high-quality, and
up-to-date review. The section begins with
an introductory chapter that contains a
number of useful tables that list biochemical
constituents and measurements of the Hela
cell and essential background information
that is hard to find in other sources. Similar-
ly, the chapter on translation of viral pro-
teins contains a concise but useful summary
of initiation factors and of mechanisms for
the synthesis of cellular proteins that serves
as a basis for comparison and examination of
systems for the control of viral translation.
By ending with the authors’ speculations on
the functions of intracellular compartmen-
talization, the otherwise purely descriptive
chapter on the morphological alterations of

- the host cell is made thought-provoking.

Despite the book’s appropriate concern with
the host cell as an introduction to virus
replication events, it does not deal with
pathogenesis or virus-host interactions at
the tissue (neurovirulence) or organism (im-
mune response) levels.

Progress in this field has been extremely
rapid in recent years. Considering that the
authors’ literature survey must have termi-
nated some time in 1983, it is to their great
credit that the book contains almost no
wrong information. The coverage of a few

subjects has been outdated by recent find-
ings, but in most of these cases there are
hints that allow the reader to predict the
new results. It is a tribute to the scholarship
of the authors that some of their prophecies
have already been proved correct. For exam-
ple, protein 2A had not been identified as a
second viral protease at the time the book
was written, but the authors predict the
existence of a second protease, encoded
somewhere on the viral genome. The final
chapter, entitled “Conclusions,” lists the still
unanswered questions concerning poliovi-
rus. One appendix contains a list of labora-
tories currently working in the field, and
another includes directions for building po-
liovirus models out of paper or an apple. A
12-page appendix deals with the geometry
of isometric particles, and the complete nu-
cleotide and amino acid sequences of all
three serotypes of poliovirus are tabulated in
a final appendix. The reference list is extraor-
dinarily complete. The Molecular Biology of
Poliovivus is highly recommended for stu-
dents of poliovirus and related viruses as
well as for those already involved in the
field.
ELLiE EHRENFELD
Departments of Biochemistry and
Cellular, Viral and Molecular Biology,
University of Utah School of Medicine,
Salt Lake City 84132

Weathering Processes

The Chemistry of Weathering. JaMEs Ir-
VING DREVER, Ed. Reidel, Dordrecht, 1985 (U.S.
distributor, Kluwer, Hingham, MA). viii, 324 pp.,
illus. $44. NATO Advanced Science Institutes
Series C, vol. 149. From a workshop, Rodez,
France, July 1984.

This collection of 17 papers has the diver-
sity and scope to make it a suitable introduc-
tion for the nonspecialist interested in an
overview of current geochemical research on
weathering. Indeed, its scope is such that the
specialist will find topics and perspectives
that he or she may not have encountered.
The papers, in rough order of presentation,
cover thermodynamic models, laboratory
dissolution experiments, and field studies
covering the scale from individual soil pro-
files to continental watersheds. Some of the
contributions, although interesting case
studies, are somewhat narrowly focused,
and I will only discuss those that have wider
application.

- The opening papers, by Sposito and Fritz,
address two problems that complicate the
modeling of weathering processes. The first
is that some secondary clays, such as kaolin-
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ite, exhibit a spectrum of structural disorder,
and thus solubility, even though they have
invariant compositions. Sposito uses the
Gay-Lussac—Ostwald step rule to show that
the composition of soil solutions can be
related to this solubility spectrum. Fritz
addresses the complexities that arise from
the variable stoichiometry of smectites and
vermiculites. Here the modeler is faced with
choosing either the minimum number of
independent end members with which to
build a solid solution clay or the total num-
ber of structurally unique (but not stoichio-
metrically independent) end members. Fritz
chooses the latter and, with the assumption
that all the end members participate in pre-
cipitating the solid solution to the extent
that their respective saturation indices in-
crease during reaction, shows that the com-
position of the clay should vary during the
course of reaction as well as with tempera-
ture. In a somewhat related paper later in
the volume, Wilson and Nadeau demon-
strate that random interstratification of il-
lite-smectite in soils is in many cases more
apparent than real, since it can be accounted
for by an interparticle " diffraction effect
whereby the interfaces between thin ran-
domly sedimented particles absorb ethylene
glycol and therefore appear in x-ray diffrac-
tion to be a smectite component. Accord-
ingly, from the thermodynamic point of
view such clays should be treated as mixtures
of two or more phases rather than as a single
solid solution phase.

The three following papers present the
results of recent laboratory dissolution ex-
periments on pyroxene and olivine (Schott

. and Berner), albite (Wollast and Chou), and
metal oxides in the presence of organic
ligands (Stumm et al.). Each of these papers
contains instructive interpretations of disso--

lution mechanisms and provides enlighten-

ing discussions of the importance of surface
reaction relative to diffusion in controlling
dissolution rates.

The middle portion of the volume con-
tains two reviews (by Krumbein and Dyer
and by Eckhardt) that emphasize the impor-
tant role of organisms in weathering. Al-
though stimulating and extensively refer-
enced, neither paper offers any practical
methodology or paradigm for evaluating the
effects of organic activity on mineral dissolu-
tion under field conditions.

The final portion of the volume contains a
pair of engaging papers, by Stallard and by
Velbel, who attempt to relate the chemistry
of streams to basin geology and geomor-
phology. Stallard’s analysis of the Amazon
Basin is based on the concept of “weather-
ing-limited”  versus  “transport-limited”
slopes proposed by Carson and Kirby. In
transport-limited lowland sub-basins, river
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chemistry roughly reflects bedrock chemis-
try (that is, the rock dissolves nearly congru-
ently) even though denudation rates and
total dissolved solids are low. Andean Basins
on the other hand are weathering-limited,
with high rates of denudation. Although
high in dissolved solids, river water is rela-
tively depleted in potassium and magne-
sium, reflecting incongruent dissolution and
formation of cation-rich clays. Velbel shows
that stream chemistry in the Coweeta Ex-
perimental Watershed (North Carolina) is
controlled largely by the flushing rate of
water through sparolite and by the quartz
content of the bedrock.

Considering that English is not the native
tongue of many of the authors, the papers
are generally clearly written. However, there
are occasional rough passages about which
the editor might have made some tactful
suggestions for improvement. The illustra-
tions are generally adequate, and I found
only a few typographic errors.

L. R. GARDNER
Department of Geolagy,
University of South Carolina,
Columbin 29208
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