
vide constraints on the regeneration 
mechanism of the field; however, prog- 
ress on this aspect of the subject has 
been slow. R. Hide gives a useful review 
of the expected forms of fluid motion, 
and F. Krause discusses some results 
from mean-field electrodynamics. 
Krause finds that the associated ohmic 
dissipation is an important constraint on 
the length and time scales of the convec- 
tive cells. 

This brief tour demonstrates the 
book's diversity. N o  editorial attempt 
has been made to integrate the results of 
different fields. Many of the papers in the 
book are reports of research and not 
reviews. These features make the book 
inappropriate for teaching purposes. It 
does, however, provide an excellent en- 
try to the modern literature on most 
aspects of the earth's core as well as 
some stimulating papers. 

GUY MASTERS 
Institute of Geophysics and Planetary 
Physics, University of California, 
La Jolla 92093 

Seismology 

Earthquake Forecasting and Warning. 
TSUNEJI RIKITAKE. Center for Academic Pub- 
lications Japan, Tokyo, and Reidel, Boston, 
1983 (d~stributor, Kluwer Boston, Hingham, 
Mass.). xxii, 402 pp., illus. $45. Develop- 
ments in Earth and Planetary Science, 03. 

This is the third book in a series pro- 
duced by Rikitake. In 1976, Earthquake 
Prediction, written entirely by Rikitake, 
provided the first comprehensive over- 
view of initial earthquake prediction ef- 
forts in Japan, China, the Soviet Union, 
and the United States. The book provid- 
ed a summary of theories of earthquake 
prediction and the observational data 
existing at that time that suggested that 
large earthquakes were indeed predict- 
able. Current Research in Earthquake 
Prediction I ,  partly written by Rikitake, 
appeared in 1981. It  covered various 
aspects of the Japanese earthquake pre- 
diction program, with two brief sections 
on U.S. activities. In this third book, 
Rikitake attempts to update the status of 
earthquake prediction efforts in Japan, 
China, the Soviet Union and the United 
States; to give an overview of some of 
the organizational, legal, and societal 
aspects of earthquake prediction in these 
four countries; and to update scientific 
findings of precursory phenomena. 

For  scientists interested in earthquake 
prediction the most important contribu- 
tion of the book is the summary of the 
circumstances surrounding the 1975 Hai- 

cheng earthquake (magnitude 7.3), the 
1978 Tangshan earthquake (magnitude 
7.8), and the 1976 Songpan-Pingwu 
earthquake (magnitudes 7.2, 6.8, 7.2) in 
China and the 1978 Izu-Oshima earth- 
quake (magnitude 7.0) in Japan. As a 
result of several trips to  China, Rikitake 
is able to  provide insightful reports about 
the successful short-term predictions of 
the Haicheng and Songpan-Pingwu 
earthquakes (which probably saved sev- 
eral tens of thousands of lives) and the 
nonprediction of the Tangshan earth- 
quake (in which 244,000 people died ac- 
cording to official estimates-unofficial 
estimates are as high as 655,000). The 
summaries of earthquake precursory 
phenomena manage to leave the reader 
both fascinated and perplexed, for few 
"hard" scientific data are actually avail- 
able. Successful predictions notwith- 
standing, both Rikitake and the reader 
are forced to admit that because Chinese 
seismologists depend heavily upon non- 
scientifically sampled "macroscopic 
anomalies" (unusual animal behavior, 
water-well fluctuations, natural gas 
emissions, and the like) it is still nearly 
impossible to understand their prediction 
criteria. 

It is unfortunate that this book fails to  
provide a comprehensive summary of 
recent advances in earthquake predic- 
tion research. Though some recent prog- 
ress in Japan is cited, the significant 
advances made in the United States 
since 1979 in earthquake recurrence esti- 
mates and crustal deformation and seis- 
micity monitoring are not covered at all. 
For  example, on the subject of crustal 
deformation measurements, the author 
refers to several papers published over 
12 years ago but totally disregards over a 
score of publications in the last decade 
that establish deformation and slip rates 
along the San Andreas fault zone. It is  
also regrettable that the only evidence 
offered of progress in earthquake predic- 
tion is various types of data collected 
over a short period preceding an earth- 
quake, types of data that have become 
familiar over the years. The definition of 
specific seismic gaps and the quantita- 
tive assessment of earthquake probabili- 
ties, the development of detailed obser- 
vation systems, and the determination of 
long-term rates of seismicity and crustal 
deformation are all significant accom- 
plishments that readers will be unable to  
assess. 

The exact form earthquake prediction 
information should take for effective 
transmission to the public and the public 
response to such information are ex- 
tremely important topics that are each 
the subject of a chapter in the book. The 

Japanese experience with these issues 
provides important insight. Also of inter- 
est is the summary of the circumstances 
surrounding the "Ishibashi hypothesis." 
In this case a mild panic occurred owing 
to the misinterpretation of a reasonable 
scientific hypothesis about the area that 
would be affected by a repeat occurrence 
of a great earthquake that occurred in 
1854. This case reminds us of the difficult 
task we face in maintaining scientifically 
credible earthquake prediction research 
efforts in the face of possibly extreme 
public pressure for up-to-date informa- 
tion. 

MARK D. ZOBACK 
U.S.  Geological Survey, 
Menlo Park, California 94025 
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