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This book is a collection of 26 short papers
covering a wide variety of topics of geo-
physical interest. Nine of these deal directly
with the driving mechanism for plate tec-
tonics, while the remainder are concerned
with related issues. The boock has been
assembled from papers presented at the
NATO Advanced Study Institute entitled
“Mechanisms of continental drift and plate
tectonics,” which was held at the University
of Newcastle upon Tyne, March/April 1979.

Several papers are clearly intended as
review articles, while others present current
results of ongoing research. Most of the
articles are brief summaries, referring the
reader to more complete discussions pub-
lished elsewhere. As a result, the main
point of each paper is made guickly, al-
though the authority for it is not always
clear.

In the first, introductory article R. Girdler
presents an overview of the basic concepts
of, and evidence for, plate tectonics. This
is followed by a series of unrelated articles
on subduction zones, the Rio Grande
Rift, evolution of the lithosphere, recon-
struction of past plate motions, small-scale
convection below continental shields, se-
ismic attenuation below the East Pacific
Rise, membrane tectonics, mantle convec-
tion and global heat flow.

The next five articles are concerned with
laboratory and numerical modsls of con-
vection in plane layers. The first of these is
an excellent introductory article, by Davies,
in which the basic dimensionless parame-

ters governing fluid flow are introduced,
and the application of laboratory models 1o
the Earth's mantle is discussed. The three
subsequent articles each describe carefully
controlled laboratory experiments. The
final article in this related group presents a
numerical simulation of mantle convection,

The book ends with a series of arlicles
on solid slate creep, electrical conductivity
of the lower mantle, seismic anomalies
at the core-mantie boundary, outgassing of
the mantie and observations of polar mo-
tion.

The last four pages of the text contain a
useful subject index which will serve to
guide the reader to the appropriate papers
of interest. This index, and the introductory
articles by Girdler and Davies, are the
maijor links binding the text together.

In generat, this book provides a conven-
ient collection of research and review pa-
pers which sample present areas of active
research in geotsctonics. However, be-
cause of the wide range of topics included,
the book lacks a central theme or struc-
ture. Consequently, the format is similar to
that of a special issue of a scientific jour-
nal. Indeed, a special issue would have
been a more appropriate publication route,
since at $72.00 the book is highly over-
priced.
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This volume is the outcome of a sympos-
ium held in 1980 in El Paso, Texas, during
the Annual Meeting of the Southwest Sec-
tion of the American Association of Petro-
leum Geologists. The symposium probably
marks the beginning of a decline in the
cycle of interest in uranium, following the
remarkable outburst of activity in geosci-
ence studies and exploration for the metal
in the preceding decade. The 23 papers
which make up this volume, written by
representatives of industry, universities and
the U.S. Geological Survey, may thus
serve as a document of current thinking on
the topic. Traditionally, volcanic environ-
ments have not been a very popular target
for uranium exploration in Canada and

the United States, where other host envi-
ronments {e.g., uncorformity, sandstone
types) have dominated interest and pro-
duction. The surge in uranium exploration
in the early 1970s led to the seeking of
alternative, frontier, targets. Of these, vol-
canic rocks and their clastic products have
been among the most attractive and suc-
cessful. Regardless of the apparent subar-
dinate importance as a host for uranium
deposits, volcanic rocks have been looked
at as a potential source of the metal for
some time. D.C. Waters (appropriately
coeditor of this volume) and H.C. Granger
suggested in 1953 that devitrified glass
shards and pumice lapilii in overlying strata
could be the source of the uranium found



in underlying organic-rich sandstones,
host of the major deposits of the Colorado
Plateau. This suggestion, however, was
met with skepticism. incomplete under-
standing of the processes involved, and the
scarcity of quantitative data on the abilty
of uranium to escape from volcanic mate-
rials during devitrification, have led to some
hesitation, even in recent reviews, in ac-
cepting that volcanic rocks could represent
a significant source of the metal.

The first paper of the volume, by R.A.
Zielinski (U.S. Geological Survey), should
dispel any doubts about the ability of alka-
line, oxygenated waters at 60° to 120" C
to efficiently remove bulk amounts of ura-
nium {and silica) from a variety of felsic
glasses. New data confirm results obiained
in over five years of carefully controlled
axperimental work. This adds credibility to
the rest of the volume, which focusses
on uranium distribution in regions of known
Cenozoic caldera activity and ignimbritic
volcanism in the Basin and Range Province
of western North America, from Oregon
to Mexico.

Areal studies are organized geographi-
cally from northwest to southest. Well-
illustrated papers describe aspecis of,
among others, the gigantic McDermitt cald-
era in the Oregon-Nevada border, U-Be-

F mineralization at Spor Mountain and
elsewhere in Utah, and deposits in Arizona,
New Mexico and Texas. The last eight
papers offer a rare summary of the geol-
ogy. stratigraphy and geophysics of the
Chibuahua City area, Mexico, including the
important uranium deposits in Tertiary
ignimbrites of the Pena Blanca range, lu-
cidly discussed by P.C. Goodel! (U. of
Texas at El Paso) and others.

A welcome addition is L. Curtis’ {Toronto)
overview of similar deposils and prospects
being evaluated in Canada, Australia and
ltaly. The author calls attention to the Baker
Lake basin, Northwest Territories; the
Makkovik {oid belt, Labrador; the (U-Th-F)
Rexpar deposit in British Columbia {inter-
preted as synvolcanic-exhalative by F.R.
Joubin and D.G. James in 1957); uranium
concentrations associated with the (Mo-
W-Bi-Sn-F) Mount Fleasant complex in
New Brunswick.

The message conveyed is that silicic
{preferably alkalic and ignimbritic) volcanic
rocks and their clastic derivatives can
become. under certain circumstances, ef-
tactive sources of uranium. Transport and
concentration at suitable traps depend
on other factors (permeability, temperature,
pH-Eh, total dissclved carbonate, etc.),
so that volcanic and volcaniclastic rocks
need not be the actual hosts of the miner-
alization. Some traps, however, seem to
be directly related o the “normal” develop-
ment of caldera complexes, including frac-
tures, sedimentary limnic facies, or

hydrothermal systems active during some
phase(s) of their evolution. Supergene
processes may be involved in the genesis
of deposits or in their later modification.
As expected, there seems to be no substi-
tute for trying to understand the geological
evolution of the whole basin.

This volume is attractively presented; the
majority of illustrations include metric scales,
and typographical errors are minimal. Should
the currently dormant interest in uranium
exploration and research reawaken, this
book will be an indispensable reference.
There is, however, much in the volume that
is of interest now to geologists studying
calderas, the behaviour of (in addition to
uranium and thorium} lithium, fluorine,
berillium, tin and other elements in volcanic
environments, and the geclogy of a large
segment of the Basin and Range Province
of North America, a distinguished repre-
sentative of Circum-Pacific Cenozoic mag-
matism and metallogenesis.
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The stated aim of this book is to be “a
contribution towards restoring stratigraphy
to its rightful place as the core discipline

of geology” (Preface, p. vi). The author de-
plores the increased fragmentation of this
subject and the siphoning away of many of
its more interesting and dynamic compo-
nents into specialized subdisciplines, such
as sedimentology, paleocecology, or paleo-
ceanography. He makes the important
point that many of the most exciting devel-
opments in our understanding of earth
history have come about by interdisciplinary
research. The science of stratigraphy should
therefore be viewed as a very broad um-
brella, and it is unfortunate that the word
stratigraphy still carries overtones of the
old-fashioned, dry as dust approach of
laboriously ascending the geological col-
umn of selected localities, focussing on def-
initions, correlations and names.

The book does indeed take us through a
wide-ranging survey of the kinds of studies
being carried out on sedimentary rocks
on continents and beneath the oceans. A
basic knowledge of elementary petrology.,
palecntology and structural geology is

assumed. Literature and examples are
global in scope.

Chapter 1 discusses the principles and
techniques of facies analysis, starting with
a discussion of that much-used term facies.
Hallam survays the principal methods of
studying sedimentary rocks, and does not
have very kind words for some of the
modern statistical methods of data analysis,
grain size studies in particular. Statistical
studies are commonly thought to be more
“scientific” than the descriptive and semi-
quantitative approaches of most stra-
tigraphers, but in truth their pursuit often
hecomes an end in itself and adds little to
a regional analysis.

Chapters 2 and 3 survey the full range of
depositional environments and their sedi-
mentary products. These two chapters
are necessarily brief, and cover ground
made familiar by Reading, Walker, Blatt
and coworkers, Selley, Leeder, Friedman
and Sanders, Reineck and Singh. Stratig-
raphers probably should stop writing about
facies models for awhile, as their readers
are thoroughly sated with the subject.

Chapter 4 is a general discussion of
sedimentation and tectonics, in which sedi-
mentary basins are described and inter-
preted in terms of their plate tectonic
setting. This chapier has a slightly dated
air. There is little discussion of oblique slip
zones or the effects on sedimentary basin
development ol oceanic transform faults.
The exciting new concept of accretionary
terranes is covered in four lines, and the
Wilson Cycle is discussed by reference to
Bird and Dewey's (1970) paper, which
is now somewhat ou!f of date. A section
entitled "Sedimentation and tectonics in re-
lation to petroleurn occurrence” deals solely
with the North Sea.

Chapter 5 discusses “ancient epiconti-
nental seas,” a subject that has not been
effectively covered in other books on sedi-
mentology. The topic is ane of Hallam's
long-standing interests and, perhaps as a
result, this is one of the most interesting
parts of the book. The shallowness of the
seas has important effects on water circu-
lation and chemistry, resulting in distinctive
sedimentary assemblages. Klein's work
on tidal patterns over wide shelves and
cratons is not mentioned, but Hallam ar-
rives at a conclusion opposite o that of
Klein, that tide range would have been
negligible within the vast epicontinental
seas of the past. Elsewhere in this chapter
there are useful discussions of the devel-
opment of anoxic environments, saline
giants, ironstones and phosphorite.

Due largely to the efforts of Vail and his
coworkers, the concept of repeated eus-
tatic changes in sea level throughout the
Phanerozoic recently has become much in
vogue. However, Hallam has been writing
about this subject for many years, and
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is credited with first suggesting, in a 1963
paper, that volume changes of spreading
ridges are the major cause of long term
sea level change. A summary of current
thinking is given in Chapter 6, in which

the new ideas of the seismic stratigraphers
are explained but, strangely, the important
work of Sloss on which the seismic devel-
opments were based is not mentioned.

Climate is one of the major controlling
paramelers of sedimentary processes.
Criteria for reconstructing paleoclimates
from sedimentary evidence are described
in the first four pages of Chapter 7, tol-
lowed by a review of climate change
through the Phanerozoic. This is a useful
summary of a subject dealt with at much
greater length in a book by Frakes.

In Chapter 8 Hallam turns to the results
of deep sea drilling and the knowledge
we have gained about the world’s oceans
back as tar as the Late Jurassic. The
chapter opens with a description of Berger
and Winterer's brilliant synthesis of the
age-depth curve of spreading sea floor and
the carbonate compensation depth into a
rmethod for backtracking plate movement
and deducing paleobathymetric and depo-
sitional history of the ocean bottom. Impor-
tant discoveries of non-uniformitarian
character, such as the Mediterranean sal-
inity crisis of the Miocene and the Creta-
ceous anoxic episcdes, are integrated into
a general model of oceanic sedimentation.

The Precambrian receives special men-
tion in Chapter 8. The particular problems
of this era, such as the first appearance
of redbeds and the abundance of banded
iron formations in the Lower Proterozoic,
are discussed in connection with the evolu-
tion of the earth’s atmosphere. The evolu-
tion of continental plates and of the
biosphere are also touched upon.

Finally, in Chapter 10, Hallam discusses
“Facies and the Phanerozoic fossil record.”
Radiations and extinctions are related to
plate movements and to such environmen-
tal effects as sea level change, anoxic
events and climate change. The recent
work on meteorite impacts as a possible
cause of major extinctions (particularly that
which terminated the Cretaceous) is also
mentioned.

In summary, this is a very readable book
which covers a good deal of ground within
what is a relatively short text. The wriling
style is pleasant, the type and the illustra-
tions are easy on the eye, and the neces-
sary referencing is adequate without being
obtrusive. It is always possible to quibble
about the choice of subject matter or its or-
ganization, but here it is not particularly
relevant, as the author certainly achieves
his aim of demonstrating the bread. inter-
disciplinary nature of stratigraphy. Univer-
sity curriculum committees should look
at this book because of the implications it

conveys about the teaching of sedimentary
geology. At the University of Toronto, the
subject matter of Hallam's book is dis-
persed through at least six cne-semester
courses taught as more or less water-tight
compartments, at different times during
the 4-year B.Sc. program. It has bothered
some of us that this and other subjects
are fragmented in this way, and | am sure
that many other teachers across the coun-
try have similar concerns.

Many in government and industry would
find this book useful background reading,
and it could serve as a reference text
for many undergraduate courses in sedi-
mentology, stratigraphy, regional tectonics,
palecceanography or palececology.
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Reviewed by F.J. Hein
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For the novice interasted in fluvial sedi-
ments, this sel of course notes is a good
buy. The text is quite readable, with many
illustrations {although captions could be
expanded for clarity} and a comprehensive
reference list (107 references). This book
is not, as the title suggests, an account

of methods used in the analysis of fluvial
deposits. Rather, it is a general review

of facies characteristics and vertical se-
guences developed in fluvial settings. Top-
ics presented include sediment types and
transport modes, channel morphoiogy,
methods of facies analysis, bar classifica-
tions, facies models, large-scale rivers
and large-scale cycles, basin architecture
and tectonic setting, fuels, and minerals in
fluvial deposits.

Problems with the text arise because of
the emphasis on facies description with
litle explanation of fluvial processes in-
volved in the generation of facies and their
associations. The first half of the book
consists of general descriptions of sediment
types, channel forms and facies models.
Apparent discrepancies arise in the text as
a result of this purely descriptive approach.
For example, Miall states that the distribu-
tion of the planar cross-bedded sands
{Sp) in braided river deposits “could repre-
sent mid-channel linguoid or transverse
bars or sand waves migrating across a
sand flat.” No mention is made of the dif-
ferences in grain size or scale between the
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large Sp sets due to mid-channel bar
migrations and the much smaller Sp sets
resulting from migrations of sandwaves, an
equilibrium bedform. It would be difficult
for a novice geclogist to sort out the "com-
plexity of fluvial deposits.” One is left only
with comparisons to general facies
schemes and “typical” cycles presented by
Miall. The problem with this comparative,
descriptive approach is that the reader

is left with the impression that fluvial sedi-
ments should fit one of the existing mod-
els. As pointed out correctly by Miall,
though, most of our models are developed
from “hot-arid, temperate-humid or fluvio-
glacial regimes. Little is known about
tropical-humid climates.”

The section dealing with methods used
in facies analysis presents an approach
using “non-embedded Markovian analysis,”
one of several statistical techniques used
in the analysis of stratigraphic sections.
Worked examples are given, with complete
tables of calculations. What is lacking is
a discussion on problems in the applicabil-
ity of this technique to truncated se-
quences, such as faulted sections or, in
the subsurface, broken or missing cores.
There are aiso difficulties in using Chi-
squared tests for testing for the significance
of Markov properties in stratigraphic sec-
tions, another topic which should have
been elaborated.

The second half of the book is the best
part of the notes, with discussions of large-
scale cycles, basin architecture and tec-
tonic setting. This section is weli-written,
and contains good tables and diagrams.
Here, a discussion of economic deposits
associated with fluvial sediments is given.

In closing, | would recornmend this book
for the non-specialist or as supplemental
reading in an introductory sedimentology
course.
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This volume, which is the follow-up to the
“Basins and Geosynclines” symposium
volume {G.S.C. Paper 70-40), is limited to
Proterozoic basins. As Campbell notes

in his introduction, the striking difference in
the two symposia is the manner in which
the later studies demonstrate basinal evo-
lution in the light of plate tectonics. The
alder studies gave the impression that
much of the Proterozoic was compased of
vast sheets of pure sands, carbonates
and iron formations. Updating shows a
much more complete picture of many small
rifts and sub-basins composed of fluviatile
sands lying on regolith-covered unconform-
ities. The regular appearance of volcanic
comparents in these sequences is not
surprising in view of the tectonic setting. A
few of the papers published here relate
this to some of the Canadian Shield's
abundant dyke swarms.,

The volume is composed of twenty re-
gional studies and one review of Precam-
brian fossils. Encouragingly for this day
and age, over half of the papers are single-
authored, and very few appear to be re-
hashed previous publications. The papers
are presented in a west-to-east order,
which |leads 10 some geological non sequi-
tors, but which is only a minor annoyance to
the reader.

Fifteen papers concentrate on the north-
west part of the Shield with a focus on
the Wopmay Crogen, equivalent and sub-
sequent formations in adjacent parts of
the Shield, the Arctic Islands and the Cor-
dillera. These achieve a fair degree of
coherence and an excellent global picture
amerges,

The five papers concerned with the
Circum Ungava geosyncline, white individ-
ually interesting, do not generate the same
regional coherence, perhaps reflecting
the distance between the studies. Two
synthesis papers on the Southern Province
and Keweenawan Rift are welcome addi-
tions to the bibliography of these regions.

All the extensive stratigraphic descrip-
lions necessary for the sedimentary models
are not o be read and digested in one

sitting. However, all authors have been
conscientious in achieving a balance be-
tween supplying enough detail and keeping
the text to a minimum. The paleomagnetic
studies offer some hope of a magnetostra-
tigraphy, but in general are rather drab
and inconclusive in comparison to the sedi-
mentary studies.

llustrations in the volume are of uni-
formly high quality, in particular various
types of paleogeagraphic reconstructions.
Relatively few printing errors mar the pres-
entation, although the omission of two
figures in the paper on early Proterozoic
sequences in Labrador warrants an erratum
sheet by the publisher. All Rb/Sr age
dates are recalculated using a common
constant; however, the authors are divided
on whether to use Ga or Ma.

In conclusion, this is a well-presented,
useful compendium of Proterozoic Basin
studies, many of which are likely to stand
for a long time, and it is offered at an
affordable price.



