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EARTHQUAKES 

More Correlations 
from our Geomagnetism Correspondent 

The correlation of mean daily polar shift (dotted line) with annual energy released 
by earthquakes (hatched area). 

eliminate the non-Chandler contribution 
to the polar shift. As Whitten points out, 
however, the Chandler and annual 
wobbles cannot be separated all that 
neatly; and so he decided, instead, to 
compare the energy released by earth-
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quakes with the total daily polar shift. 
When the 12-month and 14-month 

wobbles are out of phase with each other 
the daily polar shift is very small because 
the amplitudes of the two wobbles are 
similar. But when the two wobbles are 
in phase the daily motion can be as high 
as 15 cm. The combination of the 
Chandler and annual wobbles thus causes 
a variation of daily polar shift with a 
periodicity of about 7 years. What 
Whitten has discovered is that there seem 
to be more large earthquakes when polar 
motion is at a maximum (see diagram). 
To be sure, the correlation is not perfect
particular anomalies are the San Fran
cisco earthquake of 1906 and the Chile 
earthquake of 1960. 

What this says about the cause of 
Chandler wobble or of earthquakes is not 
clear. Whitten is inclined to believe that 
the daily angular shift of the axis of rota
tion could create additional strains in 
seismic regions and thus acts as a trigger
ing mechanism. Be that as it may, the 
consequences of Whitten's correlation in 
terms of earthquake prediction are even 
more significant, for we are now at about 
maximum polar shift. With three large 
quakes within the past month, Whitten's 
diagram becomes very interesting indeed. 

CORRELATIONS between very large earth
quakes and sudden changes in the centre 
of Chandler wobble by Mansinha and 
Smylie (J. Geophys. Res., 72, 4731; 1967) 
certainly seem to have generated a 
renewed interest in what, superficially, 
may seem a dull and not very important 
problem. As a result of their discovery 
Mansinha and Smylie suggested that the 
Chandler wobble may, in fact, be main
tained by earthquake energy, though Ben
Menahem and Israel (Geophys. J., 19, 
367; 1970) soon showed that this could 
not be so. Then Myerson entered the 
field (J. Geophys. Res., 75, 6612; 1970) 
with correlations between the yearly 
count of earthquakes with magnitudes 
greater than 7.0 and the rate of change in 
the Chandler amplitude squared; and 
concluded from this that although the 
Chandler wobble may not be a direct 
result of earthquakes, both phenomena 
could well be consequences of a third. 

Free-Radical Substitution at Metal Atoms 

This upsurge of interest in an old 
problem now seems to have affected 
Whitten (Earthquake Research in ESSA 
1969-70, p. 7, US Government Printing 
Office,1970). Just how Whitten acquired 
his enthusiasm for this topic is in itself an 
interesting phenomenon and throws a 
fascinating light on how scientists come 
to the problems they try to solve. In 1969, 
it seems, Whitten attended a conference 
at which Mansinha and Smylie's work 
took pride of place and was moved to 
study the problem himself-with some 
interesting consequences. The Chandler 
wobble has a period of about 14 months; 
but there is also an annual wobble term 
which has a different origin. Whitten 
noticed that in order to get at the 
Chandler wobble proper Mansinha and 
Smylie had subtracted out the annual 
term. There is, of course, nothing wrong 
with that. Mansinha and Smylie were 
only interested in the cause of the 
Chandler wobble and thus tried to 

BIMOLECULAR homolytic substitution 
reactions of the type A'+B-C--+A-B 
+ C' are common in organic chemistry. 
A, Band C represent atoms or groups. 
B (the group transferred) is usually 
hydrogen or a halogen atom; it can (less 
commonly) be an oxygen or sulphur group. 
Direct substitutions at saturated carbon 
rarely occur. 

In next Monday's Nature Physical 
Science, Davies and Roberts of University 
College, London, argue that SH2 reac
tions of this type are very common at 
metal centres in organometallic com
pounds, and that most involve the dis
placement of an alkyl radical R· from a 
non-transition metal compound MRn by a 
radical X'. 

X' +MRn-XMRn-l+R' (1) 

Examples of radicals which can effect 
SH2 reactions include alkylperoxy, alkoxy, 
suiphur, dialkylamino, succinimido, and 
alkyl radicals, as well as halogen atoms. 
A wide range of organometallic metal 
atoms can be attacked and boron and tin 
compounds feature prominently. Direct 
evidence for reactions such as (1) is 
provided by ESR studies; for example 
t-butoxy radicals will displace alkyl 
radicals from boron trialkyls. The alkyl 
radicals can be detected by ESR, and this 
seems to be a useful method for produc
tion of specific organic radicals. 

There is a great deal of evidence that 

autoxidation of boron trialkyls and other 
organometallics occurs by a radical chain 
reaction (reactions 2 and 3), in which 
reaction 2 is an S H2 reaction on the metal 
atom. 

R'-OO'+BR3 _R'OOBRz+R' (2) 

R· +Oz--+ROO' (3) 

Autoxidation of hexa-ethylditin is thought 
to proceed analogously; an EhSnOO' 
radical is assumed to displace an SnEh' 
radical from EhSn-SnEt3 • 

The reaction of N-halo-succinimides 
with tetra-alkyltins is interesting. A chain 
mechanism is postulated (Suc' is the 
succinimide radical). 

Suc' + R4Sn-Suc-SnR3 + R· 
R· + Suc-Hal--+R-Hal + Suc' 

(4) 

(5) 

A number of reactions of halogen 
atoms are interpreted in terms of SH2 
attack at metal centres, for example the 
reactions with organomercurials; hetero
lytic mechanisms often compete in these 
reactions. Alkyl radicals seem to attack 
metal centres by SH2 reactions (for 
example, boron, silicon, tin and mercury). 

Davies and Roberts conclude that rec
ognition of SH2 mechanisms frequently 
offers the key to understanding familiar 
organometallic reactions and to the 
prediction of new ones. Physico-chemical 
studies are needed to discover the way in 
which electronic and steric effects control 
the rates of these reactions. 


	EARTHQUAKES
	More Correlations


