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B O O K  R E V I E W  

B. GUTENBERG AND C.  F. RIWTIX, Scisniicity 
of thc Earth and Associated Phcnonicn.i. Prin- 
ccton Univ. Press, Princeton, New Jersey, 1949, 
273 pp. 

When two of thc world's most distinguishcd 
seismologists havc bccn working on a subject for 
inorc than ten ycars, onc niay cxpcct important 
rcsults to conic out. Thcsc cxpcctations are niorc 
than satisfied by this book, which contains the 
important results obtained at the Scisniological 
Laboratory at Pasadena. The book is cpoch-mak- 
ing in geophysics, particularly bcca~ise it treats 
a statistically honiogencous material. This is facil- 
itated by a conscqucnt use of Richtcr's magnitude 
scale for earthquakes, originally introduced in 
1935, and considerably dcvclopcd in subscqucnt 
ycars by Gutenberg and Richter. Its importance 
lics in the fact that the magnitude is strictly dcfin- 
cd in instrunicntal quantities, thus complctely 
objective. 

The rcvicwcr is very niuch impressed by the 
large amount of work which lics behind and not 
less by the accuracy and conscicntiousncss with 
which it has been carried out, c. g. all the deter- 
minations takcn from the International Seismol- 
ogical Sumniary havc bcen carefully examined, as 
well as all other previous determinations. All 
seismologists in thc world must be very gratcful 
to the authors that their determinations havc been 
compilcd in the tablcs in the book, pp. 117- 
252, containing datc, time, location, depth, niagni- 
tude etc. for about 3000 earthquakes, a list of thc 
greatest value for seismological investigations. Pp. 
253-267 contain a table of about 450 active 
volcanoes. Another fcaturc of grcat help in sub- 
sequent investigations is the large list of references 
(pp. 104-1 16), containing about 560 numbers, 
including not only papers on seismological studics 
of various earthquakes (both instruniental and 
directly in the earthquake regions), but also on 
vulc,anology, gravity, geology, topography ctc. 

Aftcr a few introducing pages wc find an 
interesting chapter on frequency and energy of 
carthquakcs (pp. 16-25). I t  gives statistical results, 
which thanks to  the magnitude scalc are niorc 
reliable than hitherto. The basic relations arc one 
for the energy E corresponding to thc magnitudc 
M and one for thc annual number h ' o f  carth- 
quakes of magnitude M: 

Log E = 12 -I- 1.8 .\f 
lo Log S = a - i -  6 (8 ~ . if) 

0, G arc const.ints, dcpcndcnt on the depth of the 
focus. We learn that the total nuniber of true 
carthquakes niay well bc of the order of a million 
each yex;  that the mean annual encrgy rclcascd 
in carthquakcs is about 10'7 ergs, and that the 
few large earthquakes contribute most t o  :he 
energy. Table 7 on p. 22 gives statistics con- 
cerning thc geographical distribution of earth- 
quakes. Among other things we find that of the 
shallow earthquakes (depth 5 60 kin) about 80 (;h 
belong to the Circuni-Pacific Belt, of intcrmediatc 
earthquakes (depth 7c-300 km) 91.3 yo belong 
to thc Circum-Pacific Belt and the rcst to thc 
Transasiatic Belt, and that all dccp carthquakcs 
(depth > 300 kin) arc located to the Circum- 
Pacific Belt. 

The grcatcst part of the text (pp. 28-94) is 
devoted to the regional discussion, where region 
by region round thc carth is treated with regard 
to carthquakcs, volcanoes, gravity anomalies, geo- 
logy ctc. The Pacific arc structures have bcen 
studied with particdar care. A vertical cross-scc- 
tion of a typical Pacific arc is given in Fig. 6, p. 
29. The book contains almost exclusively facts 
and very few hypotheses. But in spite of the 
abundance of facts it is written in an enjoyable 
form. Thc accompanying maps arc excellent; one 
could possibly wish that they would contain 
niorc of thc geographical names given in the text. 
The facts and the results are too many to be 
nicntioncd here. One chapter (pp. 94-97) treats 
tsunamis (seismic sea waves) and contains many 
refcrenccs. Pp. 97-101 arc dcvoted to  ,Mechan- 
ism*, and contain several interesting ideas. A qucs- 
tion of intercst is naturally to what extent recor- 
ded earthquakes for somewhat more than 40 years 
are representativc, in other words it would be 
very interesting to compare the earthquake distri- 
bution given here with that of another 40-50 
years. 

I hope to havc given by this review the im- 
pression that the book is of the greatest value for 
all who havc something with the earth to do in 
their science, geographers, geologists, geophysicists 
of all kinds, particularly seismologists. It is hoped 
tha: the book will he a standard work in its field 
for many ycars, but it is also hoped that it will 
he continucd as rinie goes on and more data are 
accuniula tcd. 
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