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{he vertical displacement rp atz = 0.

Gutenberg’s layered model of continental structure.

Layer Depth te bottom densiry U, Vg
nuniber (km) (g/em?  (kmjsec)  (km/sec)
1 - 19 2.74 6.14 3.55
2 38 3.00 6.58 380
3 50 332 8.20 4.65
4 60 3.34 8.17 4.62
5 70 3.35 8.14 4,57
6 80 3.36 8.10 4,51
7 20 3.37 8.07 4.46
8 100 3.38 8.02 4.41
9 125 3.39 793 4.37
10 150 341 7.85 4.35
11 175 343 7.89 4.36
12 200 3.46 793 4.38
13 225 3.48 8.10 442
14 250 3.50 3.21 4.46
15 300 3.53 8.38 4.54
16 350 3.58 3.62 4.68
17 400 3.62 R.87 4.85
18 450 3.69 9.15 5.04
19 500 3.82 9.45 5.21
20 600 401 9.88 5.45
2 700 4.21 10.30 5.76
22 800 4.40 1071 6.03
23 900 4.56 11.10 6.23

24 1000 463 11.35 632
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Figure 3.1 Variational parameters for the phase velocity of Rayleigh wave modes with respect
to perturbations in the shear wave velocity (solid line), compressional wave
velocity (dotted line) and density (broken line) as a function of depth, beneath
the crust. The curves for each mode are normalized to an arbitrary scale for
units km/sec resp. gr/ccm.
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Figure 6.4 Rayleigh wa:e phase velocity measurements over an array of stations in
W. Europe for the 7 events listed in table 6.1. The dotted line connects
the average values, the solid curves represent the theoretical values
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curves for 6 higher modes follow in order of increasing phase velocity.
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Great circle paths from the epicentres
to station De Bilt (DBN). The paths
for events 3 and 6, both located

in Hokkaido, coincide.



Rayleigh-mode phase velocities
w5

Figure 3. Location of the stations in a polar equidistant projection sentred on the epicentre of event 3.

The dashed line is the boundary between the western (W) and central (C) block defined in the text. The
eastern block is marked by the letter E.
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F1aG. 8. Observations on 3 4.46 inch diameter sphere of B, , By , and R; . The phase R;is shifted
180° with respect to R, because of the polar phase shifts.
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Fic. 4. Observed Rayleigh wave phase velocities. The dashed curve is the previously
published result which was uncorrected for polar phase shift. The solid curve includes the

polar phase shift correction.
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66 Waves and vibrations in strings

We first plot the phase x/(w) versus w in Fig. 1.24(a) in the vicinity of a
maximum or stationary point of /(). Fig. 1.24(b) shows that for o in the
. vicinity of the maximum, cos x/i(w) oscillates slowly whereas for w away
from the stationary point, there are many oscillation for small changes in w.
Fig. 1.24(c) shows the resulting behaviour of cos x%(w). The necessity for
having x large should be apparent from Fig. 1.24(a). Large x accentuates the

xh(ew)
xh‘((o) A
3

(a)

CO? xh(w)
3
1_. ___________ -

|
|
|
|
|
|
1
|
|
I
1
1
1
!
I
|
|
!
T
I
i
|
!
+

Rapid oscillation away from
stationary poift

w

=
| et

e e e L g PRI L D e -

“>~Slow change near
© stationary point

FiG. 1.24. The behaviour of cos x/(w) near a stationary point of A(w).

maximum of h(w) which increases the oscillatory nature of cos xh(w) away
from the critical point.

To evaluate (1.6.22), making use of the ideas just described, we first expand
h(w) about w,. This gives

h(w) = (wg)+1 () (w—we)+ DA (we)(@—we)*+. . - - (1.6.25)
If w, is a stationary point, then /'(wo) = 0 and the phase is given by

xh(w) 22 x{i(w)+ @I (0 (@—wo)}, - (L6.26)
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. ‘Refraction and water wave blending together into the Airy: phase
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Time frori baginning of refraction wave, in seconids

™. 4-13. Theoretical wave motion in first mode for range 460 times water depth, water depth 60 ft, bottom valocity
1.1 times velocity in water, density 2.0, charge weight 5 o, (Affer Pereris.)
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Yater Wave Airy Phase

Ground Wave

F1a. 4-12. Waves (@hrough _two different filters) from an explosive charge of 55 lb ob-

:}ell:vled at a rg{r)lﬁef ofll,OBO times water depth, water depth == 90 ft. Bottorn sediment
ickness = 220 ft, bottomn sound velocity = 1.13 times valocity in w. Boure

receiver in water. (Courtesy of C. L. Drake.) i g eien SRR R
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Ficure 1. Great-circle chart based on Honolulu showing the location of the six wave instruments
and of the principal storm sources. The ‘reference great-circle’ is in the direction 195-5° T from
Honolulu; the Tasman window into the Indian Ocean bears 210° T. Distances from Honolulu
are in degrees (1° = 60 nautical miles). Each storm is marked by a dot and its fractional date
(J27-4 means 27 July, 96 h c.m.T.).

53-2



Snodgrass et al. Phil. Trans. A, volume 259, plate 6

Ficure 6. The vessel Flip in horizontal position, during flipping operation,
and in vertical position (from Fisher & Spiess 1963).

(Facing p. 439)
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1GURE 20. Successive spectra at the four stations for the event of 1-9 August. The dots correspond
to the chosen ridge line for this particular event (see figure 16), and they are positioned relative
to the bottom frequency scale. The spectra to either side are drawn on a compressed frequency
scale to avoid overlap; the width of a 5 mc/s band is shown by the arrow.
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Ficure 15. Contours of equal power density, E(f, £), on a frequency-time plot for one month of
Honolulu observations. Contours are drawn for —30, —25 dB, ..., +25, 30 dB relative to
I cm? (mc/s)~! (i.e. 10-3, 0-316 x 1073, ..., t0 0-316 x 103, 10% cm? (mc/s)~1). Additional contours
are dashed and labelled. On the time axis the ticks designate midnight ¢.m.1. The ridges
represent dispersive arrivals from the principal events, and are labelled according to the source
time (J27-4 means 27 July, 9-6 h G.M.T.).
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