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1. Study of PKXP Arrival Times in the 115° -~ 140° Epicentral
Distance Range

Arrival times of PKP waves in the 115° - 140° epicentral dis-
.ance range as recorded at the VELA arrays, LR3M stations and
'SCGS world wide stations are being used to determine: (a) dt/dA
.or PKIK» arrivals in the 115° - 140° distance range and (b)

d

t/ for PKHKP arrivals {the GH branch racently propo d by Loit}

da
in the 125° - 140° range.
Three criteria were used for the selection of earthquakes:
(a) occurrence in the time interval from 1 January 1965 -~
30 June 1966 (but including readings from the deep-focus
Java Sea earthquake of Ap+vil 16, 1957);
(b) focal depths greater than 240 km;
(c) at least 10 readings of PKP for 4<145° observed on the
VELA and 'JSCGS stations.
All available seismograa.s from eleven suitable carthquakes meceting
the above criteria were examined. The numeriszal procedurc ucad in

rhe analysis of the data is the least square technique as develcncd

vy Jeffreys.
dt

The preliminary value of /dA obtained for PKIKP in the 115¢<
A< 140° range is 1.93 + .03 sec/deg with a standard deviation for
dt

one observation of 1.3 seconds. This determination of /dA is
very close to that obtained by Bolit in 1959 from an analysis of 24
selccted southern earthquakes.

A least squares analysis of the observations of the precu:rsors

to PKIKP (PKHKP) tentatively lead to a lincer relation wit: o




gradient of 2.26 ¢ 0.19 scc/deg with a standard error for cne
chservation equal to 3.5 seconds. This value is somewhat lower

than that predicted by Bolt's velocity mcdel T2.

2. The Energy of thec Free Oscillations of the iarth

A study nas been made of the energies of the radial, torsicnal
and spheroidal free oscillations for a Gutenkerg model earth. Each
mode of oscillation has a characteristic radiel dastribution of
elastic and kinetic encrgy which fixes those parts of the carth
that contribute most heavily in determining a particular resorant
frequency. An examination of the partitioning of c¢nergy betwcen
compressional, shear and gravitational energy as a function or mode
number and depth imnediately explains the persistence of tne
purely radial modc compared to the other normal modes of the earth.
Cnly the first few spheroidal rwdes are sensitive to the density
of the inner core; they are particularly sensitivec to the density
of the outer part of the core. The low order spheroidal modes alsc
exhibit a rapid rise of potent.ial energy ncar the hasc of the mar:le
which will permit improved estimates of the velocity to be attained
in this region difficult to examine with bcdy waves.

The tabulated results allow estimates to be riade of the previcusly
reglected energy contained ir the free oscillations excited by large
earthquakes. An estimate of the energy in the low order
spheroidal oscillations excited by the areat Alaskan shock suggests

23

a value of 10°” ergs over the period range from 450 to 830 scconds

implying that the energy density incrcases toward high frequencies
o] ‘-° s
if the total erergy in the earthquake was of thc order of 10"-102“

crgs. A paper entitleu "S*udy of the LEnergy of the Free Osc.llaticns




of the Earth" is in press in the Journal of Genrnhysicol Research.,

3. Attenuation of Seisnic Nodv Wavee in tho 'fontls ss0 CSorc

-

Work is continuing on the difficult preblem of measuring the
attenuation of seismic body waves in the mantle and core. The
technique being employed is spectral amplitude comparison of
particular seismic phases that have the same vertical take-off
angle in the niantle and have traveled the same great circle path.

DLoca from the VLLA Arrays and LRSM stations have been examined
for suitable recordings of the seismic phases SKS and EKP.
Spectral amplitude comparison allows the ratio of SKS to CSXP
to i»e put in the form

1n[SKS gp Epl - ""f{(lwlc%fn) ] + constant
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where Cp and CSv are frequency dependent crustal transfer functions,

Fp and Fsv are frequency depencent core-mantlc transfe: coefficients
(if a transition layer is assumed), f is frequency, T is travel
time, n is Qa/QB the ratio of dimensionless quality factors,
and « and B8 are the average compressional and shear velocities in
the mantle. The source function and geometric spreading are rot
involveda.
The New Zealanc shock of 8 Dec 65 [18h 05m 26.1s, II = 165 km]
generated an exceedingly sharp long period SKP phase at
{loulton, Maine (A = 131.5 ) and a clear SKS phase at Kansas City,
I issouri.

After correction for the crustal transfer function the speciral
ratio of SKS/SKP yields a maximum upper bound of 500 for the

guality factcr for shear over the frequency band from 0.035 t:

0.055 Lz. Lecause of the ste:zpness of the angle of ircidenn: in




the core and the freauencv band considered, it can e shown that

for any reasorahle assumed mantle-core transition layer that there
>

is no spectral distortion introduced. Vork is proceeding to expend

the frecuency range of cdata being examined. Papers presenting

sone preliminary results were presented at the UIIC Syrposium

on Non-Elastic Processes in the flantle and tlhie Third International

Symposium on Geophysical Theory and Computers.



