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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.

MS raceived May 26, 1978

Seismic Zoning
of the U.S.S.R.

Edited by S. V. Medvedeyv
izdatelstvo Nauka Moscow. 1968
Translated by the Israel Programme
for Scientific Translations.
Jerusalem, 533p., 1976,

(Aveanfable from Halsiead Press).
$58.50

Reviewed by D. H. Weichert

Pacificc Geoscience Cenire

Farth Physics Branch

Dept of Energy, Mines and Resources
9860 West Saanich Road.

Sidney, B.C. V8L 482

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
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effort that has obviously gone into the
seismic zoning of the USSR,

Despite its length, frequent repetitive-
ness and sometimes difficult reading the
book must he recommended to those
invelved in any aspect of seismic
risk analysis.

MS received April 21,1978
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Reviewed by P F Karrow
Department of Farth Sciences
University of Wealerloo
Waterloo, Ontano N2L 3G1

This bock is an exception to my general
distaste for collections of papers Al-
though my first reaction was “Oh. not
another one!™. on looking through it |
found | was excited and fascinated by
the papers it contained

The authors state that the book “is
designed as a bastc text for courses in
geology of the urban environment. It
might aiso De used as a supplementary
text in environmental geolegy courses’”
| suspect courses 1IN urban geology
constitute a very small market. as
desirablc as such courses may bein
theory. and | would expect the use as
supplementary reading in environmental
geology would predominate tisnot a
textbook according to my conception.
which involves synthesis and generali-
zation of knowledge on a particular
subject. Instead it 1s a collection of
readings and case histories which can
serve as useful illustrations of geological
problems affecting urban arcas Most
papers date from the 70s, some papers
have been reduced substantiaily in
fength by the authors of the bock.

After a short foreward by Robert F.
Legget. a recognized authorty in the
fleld of urban geology, and a short
preface by the authors acknowledging
U.S. Geological Survey publications as a
major source. the book is divided into
seven topical parts. Each part begins

with a brief summary by the compilers of
the collection.

Part one, introduction, contains four
papers by McGill, Legget, Withington,
and Loudermilk describing the role and
need for urban geology. urban geologi-
cal and engineering maps. the Washing-
ton experience. and some examples
from the Old World.

Part two, geolegic hazardsinthe
urhan environment. contains nine pap-
ers dealing with such topics as hydrol-
ogy and flocds, sediment problems,
landslides and subsidence, and
earthquakes.

Part three. engineering aspects of
land use. comprises five papers on
swelling clays. the urban water table,
landslides. Chicago flood control, and
permafrost problems.

Part tour, resource availability in the
urt:an environment, contains four pap-
ers on water resources, mineral resour-
ces. and use of mines for underground
space. this last being one of my
tavourites in the book.

Part five, envircnmental considera-
tions of urban rescurce deveiopment.
contains three papers cn waste dispo-
sal, lake management. and strip
ming reclamation

Part six deals with interpretation and
presentation of geologic data on the
urban environment, and contains four
papers on San Fransisco. engineering
geclogy maps. carbonate terrain prob-
iems. and data systems.

The last part. on utlization of geologic
information in regional planning. com-
prises two papers on general recom-
mendations and the California
master plan.

The book concludes with a glossary
and tour appendices, geologic time
chart, conversion factors. surface water
criteria for public water suppligs. and a
histing of state and provincial sources of
information (mainly geological surveys).

As can be inferred from ihe above
summary of contents. some overlap in
topics s present. both because topics
interrelate and because the onginal
papers were not written for the contextin
which they have been placed.

While | would not agree with its
designation as a text bock. | believe this
book should provide interesting and
instructive reading for students of awide
variety. but partrcularly those i geo-
graphy. planning. geclogy. and civil
engineonng. | should also interest

professionals in those fields as a good
sampling of the recent experience in
urban geology. | have ordered several
copies for the supplementary reading
shelves in our university book store.

MS received March 23. 1978
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Reviewed by James M Hall
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Department of Geology
Dalhousie University

Hahfax. Nova Scotia B3H 3J5

By the end of the 1960s study of decp
ocean geology and geophysics from
surface ships had given nsetolhe
attractive plate tectonic modei for the
Ithosphere, However, lesting and refin-
ing the model by direct examination of
critcal areas. such as the median
valleys of spreading ridges, was held up
by the poor reselution of surtace ship
technigues. For example. attempts to
miap the topoyraphby of rift vaileys
produced a series of interfering hyper-
bolae, while dredge-haul rock samples
could neither be located in space with
much confidence. nor berelatedto
known detaled topography

Various means of overcoming this
problem of lack of resclution came into
use inthe early 1970s These include
observation and sampling of the ocean
floor from submersibles or by aeep-10w
devices, and samplng of ocean crust by
drilling rather than dredging

The book being reviewed gives some
of the first results of observation from
submersibles, with supporting photo-
graphy fromtowed camera systems.
The area covered is the rift valtey of the
Mid-Atlantic Ridge at 37N, the FAM-
OUS (Franco-American Mid-Ocean
Undersea Study) area. The book s
essentially a collection of photographs
which comprise most of the 1831llustra-
tions Most were taken from within the
submersible ALVIN,



