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172 I,IR. R. D. OLDHAX{ ON THE PROPAGATION OF

Of these the trvo records of the earlier o{' thc trvo lllur'l<r:starr cu,r,thtprl,lies o[' t 5t]r
August, 1897, being 13 minutes in advance of the tirne of origin, *rry ,r."y probably be
attributed to some local shock. Three 'f tl-re others ale pr.actilaily 

-siroultaneous

rvith the origin, and one, omitting the 'I'ol<io recor.rl ol' tho Argentine carthrlu,l<o,
about 7$ rninutes later than the oriEin. That is to say, the record begins from
5 to 15 mi.utes before the arrival of'the co'cle'sational wa'es.

ft is very difficult to decicle whether these eally commencernents of the recorcl
have any real connection rvith the earthquakes they appear to lefbr to, or ar.e due to
other, possibly local, distulbances rvhich lnppenecl to coincirle apploxirnatel;. 11,i111
the greater earthquake.

On the one hand the numltel of cases in rvhich ther.e is an early cornmencernent
of the record seems too great fol the corurection to be fortuitous. Excluding the
second Turkestan shock, where the record began at Ischia lu.cl Catlnia abolt 13
rniuutes before the earthquake, ancl the clistulbance ma,y l,ell be nttributecl to sorne
other c&use, we have no less than five out of ten clistinct shocl<s, iu l,hich there
is a commencernent of the recorcl in aclvance of the clistulblrice of rvhat I have
called first phase.

On the other hand there is ilre rvant
the early commeneement rvas in each
ale aliout evenly dividecl betrveen the
to the nature of the disturbance.

of accor.dance in the times, l,rrd the fact that
case only founcl at a sirigle stu,tion ; as these

light and heavy pendula, ther.e is no guicle as

If due to the principal shock ancl not to local clisturbances, these early comrnence-
metrts of the record can haldly be attributed to any lbrrn of rvave rnotion set u' by,
a'ncl at the same time as, the earthquake. They rn,onkl, iu tlris case, prve t, lrc
attributed to premonitory disturbances of a natule very different to that of the
rnain shock, for" though unfeit in the neighbour,hoocl of the oligin, the initial energy
of the disturbance would have to be great enough to afl'ect instluments at clistances
ranging from one ninth to one quarter of the circurnference of't6e ear.th.

On the whole, tlien, it seerns more natural to attribute these early commence-
tnents, r'hich shorv no concordance in their times as comparecl rvith each other, to
local disturbances, or at any rate to some cause other than the earthquahe with rvhich
they are approxirnately coincident. A possible exception to this is tlre Tol<io recorcl
of the Argentine earthquake ; this, as suggeste.l ,,,,Lo.,", r'ay be clue to the ear.lier
energence of condensational waves which have traversecl tlre ccutlll cole of tlre
ealth, as compared with those which have not penetratecl so cleep and, though
traversing a shorter course, have done so at a lower 'ate of propag,rtion.

The results obtained in the preceding investigations rnay be summarized as
follol's :-

1' The complete record of a distant earthquake shorvs three principal phases of
i'c.er,se of displacement follorved by decrease, the phases bei.e *u"ked by a more






