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Copper mining has been called the
second oldest profession and the devel-
opment of the copper industry closely
parallels the development of man’s
technology Despite the antiguity of the
industry, and the proliteration of geologi-
cal hterature, there 1s a dearth of
publications that integrate the geologi-
cal, technological and economic as-
pects of the industry to provide an
overview The volume attempts this
ambitious task, bul unfortunately the
attempt must be classified as atfallure
The promise is there, but inadeguate
preparation and an unbalanced
treatment of the subject leave this
promise unfulfilled.

The prime emphasis 1s onthe geology
of copper deposits, particularly on the
iheoretical and mechanistic aspects of
ore tormation with somewhat perfuncto-
ry treatment being rendered to the
economic aspects of the industry. An
infroductory chapter covers the geo
chemistry. consumption, productionand
geographic distribution of copper and
copper deposits. This is followed by a
discussion of the relationship between
coppear deposits and plate tectonics.
parbcularly the relgtionship between
porphyry copper deposils and conver-
gent plate margins, Descriptive chapters
constitute 65 per cent of the book with a
four-foid division into deposits of pluten-
ic association, hydrothermal vein asso-
cration, volcanogenic-sedimentary as-
sociation and stratiform copper depos-
its Two chapters on the structure of the
production and distnbution aspects of
the industry and onits future conclude
the book. Appendices include a list of
copper mineral species. geographic
copper consumption tables, U S mine
production statistics and a somewhat

irrelevant discussion of biogeochemical
exploration techniques.

The descriptive chapters concentrate
cn genctic thecries and the descriptions
of deposits are skimpy and disorganized.
Numerous ill founded and even errone-
ous generalizahions and assertions are
made, e.g, thetwice repeated statement
that there are no copper ores inthe
volcanic rocks ef the Canadian Shield.
Extensive. but unfortunately not exhaus-
tive check lists of deposits are included
with each chapter, but these contain so
much erroneous infermation that they
are of dubious value A list of imporlant
copper porphyry deposits includes
numerous Canadian examples with little
or no porphyry affifiations such as
Mattagami Lake, Manitcuwadge and
Consclidated Rambler but omits the
Lornex and Gibrallar deposiis. Other
check tists are similar mines of rrisintor-
mation, with numerous misspellings of
place names. mislocation of deposils
(Lake Dufault. Ontano). misclassifica-
tion of deposits {Thompson. Manitoba a
Zn-Cu deposit) and even the classifica-
tion of the same depaositin fwo ditferent
categorins under different names One
st of Canadian Cu-Zn volcanogenic
deposits contains 14 errors in only
32 entries.

Unfortunately this sloppiness per-
vades all sections of the book Figures
are incorrectly labelled and text referen-
ces to figures are inaccurate. Many
statements are ambiguous or contradic-
tory The tone 1s set by atigurc on page 2
which shows the progressive decrease
in copper grades with time, but does not
state whether these are average or
minimum ore: grades

Sections on copper marketing. and
pricing mechanisms are brief but ade-
quate The importance of porphyry
copper deposits. particularly those inthe
Western Homigphero, as the major
source of copper on land inthe near and
mid term tuture is rightly emphasized. A
chapter on the future of the industry
provides adequate coverage of the
occurrence of coppor in mangancse
nodules and the potential importance of
this source,

Overall this volume sufters from
apparent hasty preparation, without the
checking of facts and editing of foxt and
figures which should be expecledin a
technical pubtication particularly one of
this price
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The first volume of Apphed Salt-Rock
Mechanics provides a detailed critique
ot technical and scientific literature
devoted 1o the geology. physical proper -
ties and in-situ mechanical behavior ot
salt rocks. In his intreduction the author
claims that erronesus and misteading
hypotheses, which he considers cannot
be reconcded with observations of the
actual in-situ behavior of salt rocks.
have led in the past to serious problems
in the potash miningindustries of Europe
and North America This volume s
intended to draw attention to what the
auther believes are the misconcephions
of a number of research workers and
consultants in the field

In the least controversial section of
the volume the author provides a rather
abbreviated discussion of the geology of
evaporate deposits The roviewer con-
siders there would have been consider-
able ment in enlarging the sections on
texture, stratitication and structural
geology. particularly in view of the
dependence of the mechanical proper-
ties of salt rocks on thor depositional
and deformational history

The bulk of the volume 15 devoted to
chapters on the physical propertics of
saltrocks and their mechanical behavior
under conditions met in conventional
underground mining. The author pro-
vides a sometimes refreshingly intutive
approach. based on detailled observa-
tions of underground deformations. to
the mechanical behavior of salt rocks
He analyzes and criticises the results of
research and consequent hypotheses of
most workers inthe field The reviewor,
while adminng the courage required 1o
forward this no-nonsense practical
approach, has reservabions Concerning
annclination of the author to disrcgard
certain fundamental physical laws,
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particutarly those concerned with the
equations of equilibrium and censtitlutive
relations for what are essentially mate-
rials exhibiting complex visco-elastic-
plastic behavior. This tendency is
evident in those sections of the volume
in which the stress distribution adjacent
to underground openings in salt rocks

is reiated to the corresponding
deformations.

Despite the reservations noted above
and the inclination of the auther to
engage in tendentious polemics at the
expense of those whose views differ
from his, the volume has much to
cemmend it, if only to draw attention to
the impoertance of geolegical considera-
tions in the mining of salt rocks. The
secend volume, in which the author
intends t¢ discuss the apphcation of
stress-relief techniques o the conven-
tional mining of potash, is awaited with
interest.
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The book 1s a very comprehensive
account of the seismic zening studies in
the USSR from 1960 to 1968, In the nine
chapters of part |, well-known experts,
such as the editor, Medvedev, Bune,
Vvedenskaya, Shebalin, and six others
describe the fundamentals of seismic
zoning In frequentiy overlapping detail
they cover the various idealised inputs
into, and the production cf the final
zoning maps, such as the use of
geological-tectonic data, seismic activi-
ty maps. and engineering seismology
data. Part Il is a collection of 19 papers

by some five dozen authars, most of
whom are presumably members of the
associated institutes of the Academy of
Sciences in the various republics. In
these chapters they decnbe for each
regicn the actual, often less than ideal
datathat have gone into the new
1:5,000,000 seismic zoning map of the
USSR which has now replaced the
earlier one of 1957.

In chapter 1. part |, the editor gives a
short overview of the whole seismic
zoning process, ending with an interest-
Ing atternpt to show the relevance of
seismic zoning for the national econemy
by a quantitative statistical approachto
the expected financial losses, as a
function of mixiure of building types,
construction norms and ground motion
intensity recurrence rates.

Chapter 2 is a discussion of the
methodological fundamentals of large
scale zoning using the well-explored
Soviet Central Asia regicn as an exam-
ple. Various conceptual schemes of
correlating independently drawn maps
of seismic data and geclogical-tectonic
maps are described. Each oneisthen
covered in more detait by other authors
in chapters 310 5. The seismic zoning
procedures start from historic and
instrumental epicenters intensities. and
magnitudes. The terntory is divided in
quasi-homogeneous zcnes of earth-
quake cccurrence. Seismic actvity
maps are prepared which are character-
1zed by the number of events at or above
certain energy (or magnitude) and the:
“constant” slope of the legarthmic
recurrence CUrves.

The third and perhaps most important
parameter of regional seismicity 1s the
“maximum potential intensity” Although
this cannot yet be determined from
seismic crteria alone it is maintained
that it can be predicted within one
intengity unit using tectonic cntena.
Much stressed criteria are uplift velocity
gradients. and mapping ot zones otlarge
faults, both deep and shaltow ones. For
instance, belts of the “first category” are
expecied 1o produce intensity [X or
more. To quality, the upliit gradient must
be higher than 10 rad/year nearly
everywhere, and numergus present day
faults must cut through the entire crust,
many of therm tens of kilometres long,
some hundreds Even without historic
earthquakes. such a zone will be rated
intensity X on tectonic grounds. Belts
downto category 4 are defined, com-
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pared and combined with seismicity
maps. Finally, this result of seismo-
geological and tectonic correlation is
modified to allow for ground mations
propagating from potential earthquakes
in neighbouring zones. Zones are then
simply designated by expected maxi-
mum intensity [V 1o VIII and IX and more,
with no explicit annuatl probability of
occurrence, even though an average
annual occurrence of 0:001 per 1000
km? is suggested as a definition for the
maximum potential intensity.

Exceptfor aweak attemptiointroduce
“effective shaking” in chapter 7. inlensi-
ty is the almost eéxclusive ground motion
parameter used throughout the book; it
is clearly defined as the maximum
relative displacement of a certain
spherical pendulum seismometer (seis-
moscope!), e.g., intensity V for a dis-
placement of 0.5 to Imm. The editor
devotes a separate chapler (9) tothe
MSK-84, seismic intensity scale which is
named after Medvedev. Sponheuer and
Karnik, and is a slightly improved version
of the Modified Mercalli scale. Peak
ground velocity and acceleration are 1
to 2 cm/sec and 1210 25 cm/secs tor
intensity V and exact factors of two for
each intensity level (Richter's
acceleration-intensity relation loga =1/3

- - gives 14.7 cm/sec: alintensity V).
However. instrumental strong motion
data are scarce and intensities in part 1l
of the book are, as usual, estimated frem
a descriptive characterization and from
various regional magnitudae-energy-
intensity relations. Most of these are
within the usual margins of uncertainty
of Richter's formula. but definite regional
and also directional differences in
Intensity attenuation are documented

There s a chapter on long-term
seismic forecasting of carthquakes
which considers the cychc occurrence
of great earthguakes and filhing of gaps
alongthe USSR Pacific coast but
earthquake prediction inthe current
usage of the word is not treated

Although the zoning procedure 1s
described in rather authorntative. some-
times dogmatic terms. the details of part
Il of the book give evidence of consider-
able leeway and arbitrariness, inevitable
with insufficient data. In several cases a
footnote acknowledges reclassification
cf regions atter the book went to press
due 1o a new earthquake. This comes as
a bit of reliet to westernreaders whe may
teel overwhelmed by the truly massive



