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INTRODUCTION
By Harold Feffreys

A solid can transmit both longitudinal and transverse waves through its
interior, the former travelling faster ; hence the longitudinal waves are
usually denoted by the letter P for primary and the transverse ones by S for
secondary. 'The words push or pull and shake may be taken as descriptive
of the movement. At any place they have definite velocities independent
of the wave-length ; but in the earth the velocities vary with distance from
the centre and the paths, corresponding to the rays in optics, are curved.
At interfaces between different materials, and at free surfaces, reflexion can
take place, and refraction also occurs at interfaces. The behaviour on
reflexion and refraction is more complicated than in optics, because in
general two new waves in each medium are generated; thus a P-wave
incident at a free surface gives both a reflected P and a reflected S, and so
does an incident S, while either type incident on an interface gives a reflected
P and S and also a transmitted pair. The angles of incidence are related
according to the principle of stationary time in all cases. A P wave reflected
at the outer surface as P is denoted by PP, one reflected as S by PS'; similarly
an .S wave reflected as S is denoted by S5, and one reflected as P by SP.
This notation can be extended indefinitely; thus SSPP would mean a
wave reflected three times, being of S type in the first two stages of its path
and of P type in the third and fourth. Many earthquakes occur at appreci-
able depths, and for these there is another complication because reflected
waves then do not occur within a certain distance, and beyond that distance
they are duplicated. PP in a shallow earthquake, for instance, is reflected
at half the distance to the observing station ; in a deep one reflexion occurs
at about this distance, and this reflexion is still denoted by PP, but there is
also reflexion near the epicentre, analogous to the rays apparently proceeding
from the image in a concave mirror. These near reflexions are denoted
by pP, sP, sS and so on, and the intervals between the arrival of P and
pP, S and sS at a given station give valuable information about the depth
of the focus.

At a depth of about 0-45 of the radius there is a discontinuity, originally
inferred by R. D. Oldham ; the velocity of P there decreases suddenly with
depth, and S below it does not appear to exist. For this and other reasons
this central core is generally believed to be liquid. Several notations have
been used for waves through it; here they are denoted by K, following
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Sohon. Thus a wave starting as P, transmitted into the core, and again
emerging as P, is denoted by PKP ; one starting as .S, passing through the
core, and emerging as S, by SKS, and so on. There are also reflected waves
PcP, PcS, ScS, reflected on the outside of the core; the letter ¢ is needed
here to distinguish them from PP, PS, SS, reflected at the outer surface.
The notation can again be extended ; thus SKKS is a wave starting as .S,
transmitted into the core, once reflected inside the core boundary, and
emerging as 5.

In the continents there are one or more upper layers, resting on the
main layer that extends down to the core. Comparison of waves in these
layers in different regions seems to show appreciable differences. Most
of the evidence appears to favour an upper layer transmitting waves denoted
by Pg and Sg, and an intermediate one transmitting P* and S*. P and S
without suffixes always refer to waves that have passed beneath these layers.
The corresponding results for the ocean floors are not known, but it is
suggested that the tables computed for continental foci should be used as
a basis of comparison until evidence leads to definite estimates of the
differences.

Since the publication of the tables of Dr. Bullen and myself in 1933,
and their adoption as a basis of comparison in the International Seismological
Summary, some systematic errors have been corrected and much additional
observational material has been used. Apart from near earthquake phases,
empirical times are now available for P, S, PcP, ScS, PKP and SKS,
mostly with standard errors of under a second. 'These have been used as the
basic tables, and all others are calculated from them by means of the principle
of stationary time. 'The phases in the upper layers are not altogether satis-
factory, since estimates relevant to crustal structure derived from different
earthquakes do not agree so closely as would be expected from their apparent
accuracy. The structure finally adopted is based on the pP-P and sS-S
intervals in Japanese deep-focus earthquakes, and on Stoneley’s studies of
the dispersion of surface waves. The upper layer is taken to be 15 + 3 km.
thick, the intermediate one 18 + 4 km. 'The velocities in these are taken
from European studies.

A main object has been to construct a self-consistent standard of com-
parison. It is somewhat surprising that differences between travel times
in different regions are so small, but there is some evidence that they exist.
For P, the times rest mostly on European observations of European and
American earthquakes, but there are signs that those for South Pacific
earthquakes about 50° are about 1%.5 shorter (the ellipticity terms being
taken into account) and those in North American ones about 20° about 3°
longer. In the Japanese deep shocks there was an unexplained variation
between different earthquakes in the times of .S, with a mean square value
of about 1%-3, in addition to any attributable to errors of focal depth ; this
was not shared by SKS. A uniform and consistent standard is necessary
for the study of such variations ; the tables represent average times, so that
no change is possible in the basic phases without making the agreement
with observation worse for at least some earthquakes.
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P and § appear to have loops in their time-curves about 20°. 'The upper
parts of the loops have not been observed directly, but have been somewhat
tentatively reconstructed from observations of deep-focus earthquakes. The
first arrivals are given in the main P and .S tables, the distances where the
two earlier branches intersect being indicated by the letters 4 and 7. The
upper branches are given in separate tables. Focal depths are given as
fractions of the adopted radius of the lower layer, and refer to the depth
below the top of this layer or the base of the continental layers, supposed to
be 33 km. below the outer surface. For P and S the times are tabulated
fully ; for other phases the effect of depth is given by allowances to be
subtracted from the times for a surface focus. For core phases other than
PKP, SKS, PcP and ScS, the allowances for depth may be taken as equal
to those for these phases at distances where d#/dA is the same. Thus if we
want the time of SKKS at 150° for depth 0-06R, we notice that d¢/dA is
5%5/1°, which is matched by SKS at 94°; the depth allowance is then 8¢5,
and the calculated time of SKK.S will be 3om 185 — 1™ 295 =28m 495. For
PKS the depth allowances will be as for PcP with the same dt/dA, but for
SKP they will be as for ScS. To avoid this complication it is suggested
that the times for a surface focus should be used as the standard unless a
definite estimate of focal depth is obtainable, so that PS and SP, PKS
and SKP and so on can be treated alike.

S up to about 25° is not satisfactorily readable in normal earthquakes,
but is very clear in deep ones; the times are based on the latter. In most
normal earthquakes S seems to be small at these distances, though it can
be sometimes recognized by the change of direction of the movement. The
nature of the large movements scattered over 30° or so that are often reported
as S in these conditions is not yet clear, but they are not .S; and the S-P
interval at these distances should not be used to estimate the distance if this
is required within 3°. At greater distances S is satisfactory except that
many earthquakes appear to be multiple, and observers often read the P of
the first shock and the .S of the second. This complication has sometimes
led to the attribution of *“high focus” to normal earthquakes.

Times of basic phases and a few others are given to o%1; the un-
certainties of the total times are larger, but often under 1%, and differencing
is easier if the times are given to oS-1. Phases often read but not very
satisfactorily, sometimes on account of indistinct beginnings, are given to 18
at intervals of 1°. Other phases that have occasionally been read or may be
read in the future are given to 15 at wider intervals.

The tables of K, KIK and [ represent times within the core itself and
the inner core ; they are inferred from the basic observed phases and used
in the calculation of others. Figs. 1, 2 and 3 show diagrammatically the
forms of the time-curves for various core phases. K, SKS§ and SKKS are
of the form shown in fig. 1, with a single loop. PKP resembles fig. 2, the
cusp at B being an additional feature; while PcPPKP and PcSPKP
resemble fig. 3, which differs from fig. 2 in the fact that the DF branch
passes below the cusp at B. The DE branch of PKP corresponds to what
was until recently considered to be diffracted movement within the shadow
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zone, but recent work has shown that the nature of the movement is very
different from what diffraction would produce, and in these tables the
hypothesis of an inner core, introduced by Lehmann and developed by
Gutenberg and Richter, has been used. The distribution of velocities
corresponding to these times is shown in fig. 4, and the times of the
phases, observed or calculated, are shown graphically for a surface focus
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in fig. 5. The curves LQ and LR corresponding to the beginnings of
the surface waves of Love and Rayleigh types are based on an analysis
by Stoneley.

To obtain the highest accuracy geocentric distances should be used.
Geocentric direction cosines of the observing stations, compiled by Dr. L. J.
Comrie, have been published by the British Association Seismological
Committee, which has also published a table due to Bullen of the correc-
tions needed to convert geographic to geocentric distances. Particulars of
the method are given in these pamphlets, with references to other literature.
Later references, including the construction of the present tables, are as
follows :—

BuLLeN, K. E. “Theoretical Travel Times of the Phases PP, PPP,
PS, PPS, SS, PSS and SS8S,” M.N.R.A.S., Geophys. Suppl., 4,

583-593, 1939
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JerFREYS, H.  “‘Some Japanese Deep-focus Earthquakes,” M.N.R.A.S.,

Geophys. Suppl., 4, 424-460, 1939.

“The Times of P, S and SKS, and the Velocities of P and S
M.N.R.A.S., Geophys. Suppl., 4, 498533, 1939.

“The Times of PcP and ScS,” M.N.R.A.S., Geophys. Suppl., 4,
537-547, 1939.

“The Times of the Core Waves,” M.N.R.A.S., Geophys. Suppl., 4,
548-561, 1939.

“Times of Transmission for Small Distances and Focal Depths,”
M.N.R.A.S., Geophys. Suppl., 4, 571-578, 1939.

“The Times of the Core Waves (Second Paper),” M.N.R.A.S.

Geophys. Suppl., 4, 594615, 1939. _
StoNELEY, R. “On the L Phase of Seismograms,” M.N.R.A.S.,

Geophys. Suppl., 4, 562—569, 1939.

A description of the construction of the tables is given by
JerrREYS, H.  ““Seismological Tables,” M.N.R.A.S., 99, 397-408, 1939.

For general accounts, see

JerFrEYS, H.  The Earth, Camb. Univ. Press, 1929.
Earthquakes and Mountains, Methuen, 1935,
MaceLwANE, J. B., and Sonon, F. W. Theoretical Seismology, John
Wiley & Sons, 1932, 1936.
Bulletins of U.S. Nat. Res. Council, *Seismology,” 1933, “Internal
Constitution of the Earth,” 1939.

The present tables have all been published by the Royal Astronomical
Society, and thanks are due to that Society for their kind permission to
reproduce them in a collected form.
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14 Dr. Harold Jeffreys and Dr. K. E. Bullen,
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17
115
115
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10 51-2
II 059
11 206
T 350
11 496

12 039
12 181
12 32-3
12 463
I3 002

3 I4°1I
3 279
13 41:6
3

4 088

4 22-2
4 355
14 487
5 019
5 149

16 310
16 433
16 555
17 07'5
17 195

17 31-3
17 430
17 546
18 o6-1
18 17'5

18 288

152
151
149
149

147
147
145
145
143

142
142
140
139
139

138
137

136
134

133
132
132
130
129

128
128
126
126
124

123
122
120
120
118

117
116
115
114

113

6
552 1 F

m

9 31-6
9 467
o 01-7
10 167
10 315

151
150
150
148
147

10 46-2

11 00-8
146

II 154 iy

11 29-8

II 442 i
142

11 584 bidh
12 125 |,
1z 26-6 P46
12 406

12 544 g
08-2 1ih
e 136
355

49-0
02-5

[ - b bl
B WL

133

15-8
290 39
422

130
552 130
o8.2

128

[
(R S AR

21-0
337
46-4
58-9
11-4

127
125

cvun i bn in

123

16 237
16 35-9 121
16 480 14
17 000

119
7 TE9 o

122

17 237 116
17 353
17 46-9

II
17 583 H:
18 09:6 =

116

18 20-8

135 I
35 I

1
132

T
127

12
51

10 27-4

10 420
10 565
11 10-9
11 252
1T 39:4

IT 5345
12 07-6
12 215
12 354
12 492

3 02:9
3 165
13 300
3 434
3 568

4 100
4 232
14 36-2
4 492
5 02-0

5 148
5 27'4
15 400
5 524
6 047

16 16-9
16 29-0
16 411
16 530
17 048

17 165
17 28-1
17 395
17 509
18 o021

18 132

150
149
148
147
146

145
144
143
142
141

141
139
139
138
137

136
135
134
134
132

132
130
130
128
128

126
126
124
123
122

121
121
119
118
117

116
114
114
112
111
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TIMES OF S—continued
Depth &= gk
. 33 L 1] 115 28% 36 3
‘ L
Surfz_xce 0-00 0-01 0-02 0-03 004 0-05
o| m 8 m 8 ? 8 m 8 m H 8 8
70 |20 25-6 20 17-0 20 04:4 |19 51-9 9 40-0 28.4 17-1
71 |20 37-3 |20 28.6 20 15-9 115 20 034 19 515 39-9 4 28igis T
72 |20 48-8 20 40-2 20 274 Ili 20 14-8 20 02-9 5I-2 iii 39-8 :ii
73|21 co-2 20 51-6 20 387 i 26-1 20 141 024 51-0
74 (21 114 Cl21 o0z-8 20 49-8 stkl20 843 20 25-2 13-4 [20 02:0 i;;
21 22-6 . 3 4 3 : {
AR e e e e e D e T e
77 |21 445 | ¢ 21 359 o|21 22-8 iggzr 101 20 57-9 46-0 l:g 344 i:z
=850 553 soren 467 106|321 33°5 e 21 20-8 21 o83 56-6 o 450
79 (32 060, |21 57-3 |21 442 rog|2T 314 o [2T 19-1 071 Sl20 555 Izg
80 |2z 16.5 2z 07-8 21 §4-7 21 41-9 21 29- 5 8
22 o7 95 175 o5
81 |22 26. 10 J X . 104 : : : 102 ; 102
6 372 e zz ;gz 22 ?5.1 10nf?T 522 21 39-8 27;; g 16-0 i
Py 10 5 2153 ol % 2% 4 &L 409 37 100 264 100
3 (22 474 |22 38-6 22 2544 | |22 12°5 22 00-0 47-8 36-0
84|22 574 _ |22 486 122 354 o832 224 22 099 5765 457 3;
gg 23 073 22 585 22 452 7|32 322 22 19:6 07-3 554 o
23 170 23 o8-2 22 549 22 41-8 22 292 16-8 04-9
87 [23 26-6 23 17-8 23 044 95152 51-3 22 386 26-3 14-3 ot
88 |23 36-0 123 27.2 “'23 138 3;’ 23 007 “Tl22 480 355 23-5 gf
89 (23 453 23 36-5 23 231 01|23 ©9°9 22 §57-1 447 326 go
90 |23 54-5 23 457 o283 322 8 23 19-0 23 ob.2 537 41-6 38
OI |24 03:4 ¢ 123 546 o023 411 0123 270 ool23 151 023 504 g,
9224 12.3 o124 034 423 49-9 o123 367 o |23 23-8 11-3 5025 o
93 (24 210 gli24 122 23 586 g6[23 4574 23 32-5 19-9 07-8 87
94 |24 29-7 24 20-8 24 07-2 8s 23 540 23 4I-I 28-5 16-3 8:
95 (24 382 o |24 29-3 |24 157 85|24 ©2'5 g.|23 49°6 370 248 ¢
96 (24 467 °124 378 °l24 242 g|24 110 o123 58:1 45°5 333 Si
97|24 552 |24 46:3 . °|24 327 g2+ 19°5 g, [24 066 539 417 ¢
98|25 03-6 . 7l24 547 7|24 411 8424 279 g.[24 150 02-4 502 85
99125 12:0 g,125 031 g,124.49'5 ¢ 124 362 g j24 233 107 585 843;
100 |25 20:4 25 11-5 24 57-9 8424 44-6 24 31-7 19-1 24 06-9 8
‘101 |25 28.8 34|25 199 25 063 83 24 530 24 40-1 27-4 24 15-3 84
102 (25 37-I 25 282 25 14-6 8425 01-3 424 48-4 24 35-8 34|24 23-6 Sg
103 |25 45-5 |25 36:6 _Tl25 23-0 8525 997 24 .56:8 o124 44-1 7|24 319 83
104 |25 53-8 25 449 25 31-3 8325 18-0 : 25 05-1 24 524 5|24 4920 oo
05 (26 02-1 o |25 53-2 |25 39-6 82|25 203 ¢.|25 133 007 ¢ 124 48:5
Iog 22 13-4 22 or-g 25 4;-8 84 25 346 25 a1 09-0
107 (26 18- 26 og- 25 562
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TIMES OF S—continued

21

vl

A BB

545

Depth k=
bo1

b5

0-06

0-08

0-09

0-I0

0-II

m 8
70 ‘19 06-1
19 17'5
92 |19 287
7319 398
74 19 508

75 |20 o17
76 |20 12-5
77 |20 231
78 |20 337
79 |20 441

80 |20 544
81 |21 046
82 |21 146
83 |21 246
8421 344

85 21 440
86 |21 535
87 22 02-8
88 22 120
8g |22 211

9o [22 30-0
or 22 38-8
92 |22 47°5
93 22 56-1
94 |23 046

95 |23 131
96 |23 216
97 |23 300
98 23 384
99 |23 46-8

100 23 551
10I (24 034
102 24 11-8
103 (24 20-I
104 24 284

105 24 367

114
112
111
110
109

23

23
23
23

294

512
0I1:9
126
231
334

437

o 53-8

03-8
137
234

33
424
517
00-9
©9-9

18.8
27-6
36-2
44-8
533

or-§
10-3
18-
271
35:5

439
52:2
00-5
08.8
171

254

113
112
III
110
108

107

107|

105
103
103

m
18
18
19
19
19

24

24

8
46-2
5755
08-6
19-6
30:5

413
520
0z-6
13-0
234

336
437
53-6
034
131

22-6
32-0
412
50-3
593

o8.2
16-9
25-6
342
427

5I-1
59-5
07-9
16-3
24-7

33©°
41-4
497
58.0
063

14-6

113
111
110
100
108

107
106
104
104
102

101
99
98
97
95

23

23

23
23

8
37-2
48-4
595
10-5
214

32-2
42-9
534
03-8
141

242
342
440
53-8
03-3

12-8
22-1
31-3
40-4
49-3

58.2
06-9
155
24-1
32:6

41-0
494
57-8
ob-1
14-5

22-9
31-2
395
47-8
561

112
III
110
109
108

18
18
19
19

19
19
19
19
20

23
23
23
23
23

m 8
18 28.8
I

40-0
5I-I
0z-0
12-9

236
342
446
549
05-1

152
251
350
446
542

036
12-8
21-9
309
39-8

48-6
573
05-9
144
22-9

313
39-7
48-1
56-4
04-8

13-2
21-5
29-8
381
464

12
111
109
109
107

106
104
103
102
I10I

99
99
96
96
94

m
18

23
23
23
23

20-8
319
42:9
53:7
045

151
25-6
36-1
46-4
56-6

06-6
16-5
26-2
359
453

54-7
03-9
13-0
21-9
30-8

395
48-1
56-7
052
13-6

22-0
30:4
387
471
555

03-9
122
205
28-8

III
110
108
108
106

105
105
103
102
100

22
23
23
23

071

279
38.2
48:3

58-3
o8-1
17:9
274
36-9

462
5543
044
13-3
221

30-8
394
479
564
04-8

13-2
21-6
29-9
383
46-7

551
034
117
200

105 \
103
103
101
100
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Surface
Pd
o m 8
20 4 376
21 49-6
2I:5. . 554
Pu
215 4 55-7
21 499
20 38-4
19 26-8
TB54 52 T0
Py
19 4 263
Surface
Sd
o m 8
21 8 388
22 F 0 0O
22-4 8-4
Su
22 gl 00
21 8 302
20 18-6
19-6 104
Sr
20 8182
21 374
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[eHele]

4 219

P Upper Branches

o-o1

Pd
o m E

19 4 169

20 29-2

20-5 3571
Pu

20 4 29-5

19 18-0

18 6-4

17-5 o6

18 4 59

S Upper Branches

0-01
Sd
- AT s
20 =g a8
Su
20-5:18' 5.0
19 7 423
18 21-8
Sr
19 7 42-4

c-0z
Pd

19 4 139
18 24

17 3 50-8
Pr

17 3 503
1824

002

Sd

22

0-03
Pd
o m 8
16 3 344
Y7 2465
18 583

18 3 586

LS L

16 355
Pr

17 3 46-0

0:03
Sd

o m 5

1857579
Sr

17 6 473

0-04
Pd

o m ]
I4.3. .8
IS . 20:
6. 235
17 43

Pu
17 3 43
6= =335
I5% 520

B R

180

0-04
Sd

o m s
17 6 41-8
Su
166 211
Sr
16 6 208
17 6 40-2

0-05
Pd
om 8

143 65
15, I8

L5 3185
14 6-7
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Times of Transmission at Short Epicentral Distances for Different Focal Depths

ﬂ\h/R
00

o1
0z
03
04
05
-6
o7
-8
(4]
10
11
12
I-3
14
I-5

A\h;R
0-0

o1
02
03
04
0-5
o-6
o7
08 -
0-9
1-0
I-I
12
1-3
I4
1-5

00

54
5:7
6-6
i
9-1
10-5
11:Q
134
14-8
16-2
17-7
19°1
205
21-9
234
24-8

©:00
92

112
132
155
18-0
20-6
231
257
28-2
30-8
3353
359
384
41-0
435

0002

70
72

8-8

98
11-0
12-3
13-6
15-0
16-4
17-8
19-2
20-6
221
23'5
25-0

0-002

121
12-4
133
14-9
167
18-8
21-2
236
26-0
285
31-0
33:5
36-0
386
41-1
437

-004

8.6

88

92
10-0
10:9
11-9
13-0
142
155
168
18.2
19-6
20-9
224
23-8
253

‘004

150
15-3
16-0
17-3
189
206
226
24-8
27-0
294
gL %)
341
365
39-0
41°5
441

006

10-3
10-4
107
114
12-1
13-0
14-1
15-1
163
)7L
18-8
20-1
214
22-8
242
25-7

006

17-8
18-0
187
19-8
21-1
226
24-4
26-4
28-4
305
32-8
350
374
397
422
447

-008

11-9
12:0
12:2
12-8
13-4
142
152
162
173
18-3
19-5
207
220
23-3
247
26-1

008

207
20-9
214
224
23'5
249
26-4
282
30-1
321
342
36-3
385
408
432
456

P

-0I0

135
136
13-8
142
148
156
164
17°3
18-3
19-3
204
216
22-9
241
254
267

23-6
238
242
250
26-0
2572
286
30:2
31-8
337
357
378
39:9
421
444
46-6

23

012

151
15-2
15-4
15-8
163
16-9
17-:6
18-4
19:4
20:4
214
225
237
24-8
26-1
273

012

264
265
27:0
276
285
296
309
32:3
339
357
3735
394
41'5
435
457
47-8

014

16-7
16-8
16.9
17-2
177
18-3

18-9

19-6
205
215
225
23-5
24-6
257
26-8
28-0

‘0I4

202
29-3
297
303
31'1
32-I
333
346
36-0
37:6
393
41-1
430
450
471
49-2

016

182
18.3
185
18-7
19-2
19-7
203
210
217
225
235
243
255
26-6
277
28-8

016

32-1
32-2
32-0
331
33-8
347
35-8
370
38-3
39-8
414
431
44-9
46-8
48-7
507

018

19-8
19:9
201
20-3
20-6
7K L 8
214G
224
23-1
23-8
247
25-6
26-6
27-6
28-6
29-7

018

349
350
353
358
30-5
373
38-3
394
406
420
435
45°1
46-8
48-6
505
524

020

214
21-4
21-6
z1-8
2201
226
231
237
243

250

25-8
26-7
27-6
28-6
29:6
306

L5
~I
- GO ~I

40-0
409
41:9
431
443
457
472
48-8
505
523
541
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Seismological Tables

NEAR EARTHQUAKE PHASES,

Times of Transmission for a Surface Focus

39:6
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(9-6)
13-1
16-5
19-9
23-3
26-7
302
336
370
404
43-8
473
50-7
541
57'5

1 09

44

7-8
11-2
146
180
215
24:9
28-3
31-7
351
386
42-0
454
48-8
522
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591

2 e
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9:3
12-8
16-2
19:6

Pn

o (6:8)

18-3
21-1
23-9
26-8
29-6
325
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383
41-2
440
46:9
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9-6
12-4
153
181
20-9
26-6
29:4
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407
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18-8
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11-6
182
24-8
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381
447
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II-1
17-7
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309
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441
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336
395
45°5
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56-8
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26-5
32-4
38-3
443
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31-8
377
437
49-6
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74
34
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253
31-2
371
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Corrections for Focus at the Base of the Upper Layer

A Pg Sg
o +2.7 +4-5
oI +1-4 +2:3
02 +0-8 +1-4
0-3 +0:-6 +1-0
04 +0-4 +0-7
o5 +0-4 +06
o-6 +0-3 +03
o8 +0-2 +0-4
1-0 +0-2 +0-3
I-2 +o-1 +0-2
I-4 Ao +0-2
A P S
1 ~1:Q -2.8
10 - 20 - 30
20 =22 =3
30 24 =39
40 —25 —40
50 220 =40
6o —2:5 — 41
70 —28 —4I
8o -2-6 - 42
9o -26 - 42
100 -2:6 —4-3
100 (SKS) - 44
180 (PKP) 5257
180 (SK.S) 45

Corrections for Focus at the Base of the Intermediate Layer

A P* S*
00 55 92
o1 58 9-7
0-2 6-6 II1
03 7-6 130
04 9-0 15-3
o5 105 180
o-6 121 20-8
0-7 137 23-6
o8 154 20-4
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Seismological Tables 27

SURFACE REFLEXIONS

Travel-times of the Phases PP, PPP, PS (or SP), PPS (or SPP or PSP), SS,
SSP (or PSS or SPS) and SSS. Surface Focus

. i
|
A PP PPP | PS PPS S8 SSP SSS
] m 8 m 8 m s ; I_Tl- 8
o 14 20 21 32
143 14 2 2
2 42 49 e T.23
- o A Ty 18 254 48 25
143 143 254 254
T.T 18 2 25T
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7 se 5=z =0 3 19t 3070
R el = st
142 5 143 45 253 33 2oy
2 22 w2 * 142 4 2 oee gt s T
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11 go i :?3 A2 5 3<5> #51 5 ‘:1 $93
g e 25 2 i
14 33 40 6 15 27
140 142 250 252
AP P oml |
7 15 e 23 i 30 s 43 23
8 3 139 14¥ 249 3 8 251
5 2 138 37 141 55 248 250
9 5 138 51 141 8ag 247 33 250
z: 5 ‘32 137 5 15 140 45 246 58 250
137 9 140 9 4 245 923 250
22 23 % 33 34 48
3 140 244 250
23 e = L1 50 1613 35
24 $E 1 6. 3 s 10 22 - 38 i
2 6 1 I
e T r 3 2 e
133 1 240
o 4352 35 i3l
3 132 138 239 248
2 et 131 56 138 59 238 2 iE 247
29 57 131 7 10 138 12 22 236 42 i
0 10 2, 6
gI z 3 3‘§ 137 f3 49 235 o 3Z 246
32 36 129 51 137 13 234 56 245
128 137 2
32 245
33 49 127 8 5 136 56 230 I 244
348 1 = 19 36 M 450
I 2 £
gg s 125 ié 135 o 4? 227 i 3‘; 243
B o] a9t 27 227 P
122 134 225 242
38 oL i[9 13 134 50 o 16 2z £&
39| 9 3 = 26 . 16 12 23 46 o
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© -54 —-135 —21-4 -291 —366 —439 -511 —580 -645 -70-8 -76-8 —82.8 -88.8
10 —5-4 -134 -—-21-3 —29-0 —36:5 —-438 -509 -578 -64-3 -70-5 ~-76:5 -82:5 -883
20 —-54 -134 -21-z —-288 -36.2 -435 -506 -574 —-638 -699 —-758 —-81-6 -87-4
3o -5-3 -133 —21-0 —-286 -359 —-430 -500 -567 —631 -69:1 -74-8 —8o05 -86-2
40 -5-3 -132 -209 -284 -356 -426 -495 —-56-1 —-624 -683 -739 —795 -849
.50 g —%3-3 SRongd - ~ G52 SuzageqpB: —559E ~Orgil —opy -y 298e 03
60 -53 —131 -206 -279 —350 —41-9 —-486 -550 —-61-1 -66-8 -72-3 -77-6 -82.8
70 -53 -130 =205 -277 —348 -41.6 -483 -547 -607 -66.3 -717 -770 —82:2
8o -53 -130 -205 —277 —348 —416 -483 -54.6 -6o5 -661 -71-5 -76-8 -8Brg

Depth Allowances.  SeS

h

A\ -00 01 -02 -03 -04 -05 -06 07 -08 g ‘IO \II 12

o -g¢z -236 —37.7 —-51-5 —65.1 —%8.3 —9r.2 -1036 —1155 —126:0 —137.9 —148:6 —159.0
10 -g92 -235 -376 —51-4 —649 —781 -gog —103-2 —1151 —126-4 —1374 —-1481 -1584
20 —9-2 —-234 —37'4 —51-1 —64.5 —577-6 —go-3 —102:6 —114-3 —1254 —136-2 —146-7 —-156-9
3o —dEEf-23-3 —37°L:—50%74:63:0 —76-8v-8Bg-qn.2aor-2 —1137 —12395-1344 —I447 —1546
40 —QF —-231 —36:8'—502'=633 —76:0 —88.30 £100-1 —III'4 —122-3 1327 —1I42:8 —152-4
50 —91 —23-0 —36:5 —49-7 —62-6 —75-1 —-87-3 — 990 —II0-I —1207 —130-Q —I407 —I50-I
6o -9o0 -22.8 —-36:3 —-494 —-62.2 —74-6 -86.7 — 98.2 —109'1 —11Q9'5 —1209'5 —I39'T —1I48-3
70 —g0 —22:6 —36:0 —49-1 -61-8 —74-1 -85-9 — 974 —108-3 —118:6 —128:4 -137-8 -146-8
80 —igo -22:6 :35:9:=48-95- 615 —7307A - 855 =-06:9 =H07HE 1178, 1275 =368 —1457

38
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12

I3

50
51
52
55
6-0

65

72
8.0
9-0

10-0

1.2

125

139

154

17-1

18-8

206

226

24+7

26-8

291

315

339

36°5

391

41-9

443

477

50-8

539

5(7:1
04
317
72

10-7

142

140
130
120
115
I12
112

Seismological Tables

Surface Focus

PcS =ScP.
A
m 8
36 13 17-8
37 215
38 252
39 290
40 329
41 36-8
42 40-8
43 448
44 48-8
45 529
46 57-0
47 14 12
48 54
49 96
50 13-8
51 18-1
52 224
53 26-7
54 31-0
55 354
56 39-8
57 442
58 48-6
59 530
6o 574
61 150 91%
62 6-3
63 10-7
64 152
65 19:6
66 241
67 28-5
68 329
69 373
70 417
SeSP

m s A

32 59 113

31 36 114

30 14 115

20 34 120

12 | 125
T2 |3 " %30

39

Partition of Distance

A

o

5
10
15
20
25
30
35
40
45
50
55
6o
65
70

m

29

30

8
18
24
29
54
7
39

A(as P)

o

6

A (as

S)

39



Waves TRANSMITTED THROUGH THE CORE

40 Surface Focus
PKP
A m 8 A m 8 A m [ A m 8
180A 22 106 151 20 44 123 18 585 | 152 19 504
179 b | 150  swgReswg afiue nigl o5 | 153 51-8
178 1-8 T49 19 50-1 125 2-4 154 532
177 21 574 148 52:0 120 43 I55 545
176 52-9 147 481 127 6-2 156 55-8
175 485 146 442 128 8.2 157 57-2
174 441 145 40-4 129 101 158 585
173 396 144 36-8 130 12:0 159 597
172 35-2 143B 335 131 13-9 160 20 o0-8
71 30-8 132 15-8 | 161 ; 1-8
170 263 143B 335 133 17-7 162 2-8
169 219 144 36'5 134 19-5 163 38
168 175 145 39-3 135 21-4 164 48
167 13-1 146 418 136 23-2 165 58
166 8-8 147C 44-I 137 25-0 166 6-7
165 44 138 269 167 74
164 o1 riopy z218 33-2 139 287 168 8.0
163 20 557 1% 35-2 140 305 169 8.6
162 514 L ¢ 371 I41 32-3 170 Q-2
161 47-0 6 391 142 340 171 9-8
16o 427 114 411 143 357 172 10-4
159 384 | 115 430 144 374 173 10-9
158 341 116 45-0 145E 39-2 174 I1-2
157 29-8 117 46-9 146 409 175 I3
50 255 118 48-8 147 426 176 11-8
155 212 119 50-8 148 442 17k 12-0
154 17-0 120 527 149 45-8 178 12-1
153 12-8 121 547 LSO op s 47:4 179 12:1
152 8-6 122 i56:6% il T51 48.9 180F 12-2
A2 prs

A m ] A m 8 A m 8 A m [
148A 23 5.0 104D 21 570 130 22 47-0 156 23 286
s /e R R T 59-0 131 489 157 29-7
142 284 106 22 09 132 50-7 158 30-8
Ty - 239 107 2.9 133 52.6 159 31-8
140 19-5 108 4-8 134 54-4 160 32-8
139 150 109 6-8 135 56.3 161 33-8
138 106 110 8-7 136 581 162 348
137 6-2 TEY 10-7 137 59-8 163 35-8
136 9 112 12:6 138 23 I.6 164 366
135 22 576 113 14-6 139E 33 165 373
134 532 114 16-5 140 5-0 166 379
133 489 4 Ixg 184 | 1 67 |16y 386
132 446 116 204 I425 - ERRy 168 39-2
131 404 117 22-3 143 10-0 169 39-8
130B 36-2 118 243 144 117 170 404
130B 362 119 26-2 145 I3 || EgT 41-0
131 39:9 120 28-1 146 14-9 172 414
132 434 12X 301 147 16-4 173 41-7
133 46-6 122 32-0 148 179 174 42-0
134 497 123 340 149 19-3 175 423
135 Sasd 124 359 150 20-8 176 42'5
] S5O | I2s 377 151 22-2 177 427
137 583 126 3967 | 152 235 178 42-8
138 23 o9 127 415 153 24-8 179 429
139 34 128 434 154 261 18oF 42-9
140C 5. 129 452 | 155 274

40



100

m

20

21

22

23

24

137
21-2
287
36.2
437
5I-1
586

6-0
134
20:8
28.2
355
429
50-2
5735

48
1z-0
19-1
26-3
334
404
473
54-1

o-8

795
141
205
26-7
32-8
387
444
50-1
556

I-1

65
118
17-0
22-1
27-0

101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133C

99D
100
I0I
102
103

Seismological Tables

24

25

26

25

SKS
L
5 A m 8
31-9 104 25 327
36-7 105 346
41-4 106 36-6
46-0 107 385
505 108 405
550 109 424
594 110 443
37 111 463
8-0 112 482
12-2 113 50-2
163 114 52-1
203 115 54-0
243 116 56-0
28-2 1177 57:9
32-0 118 59-9
35-7 119 26 1-8
394 120 36
430 121 55
465 122 73
50-0 123 92
533 124 11-1
56-6 125 13-0
59-8 126 14-8
2.9 127, 167
5.0 128 185
8-9 129 20-3
11-8 130 22-1
14-6 131 23-9
17:3 132 25-7
19-9 133E 274
224 134 291
24-9 135 308
20 lail . gt
137 342
229 138 359
249 139 37'5
26-8 140 391
28-8 141 40-8
307 142 424

41

143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180F

27

41

439
454
46-9
48-3
49-7
5] LD §
52'5
53-8
551
56-3
575
58:6
597
o7
17
2-7
37
47
50
6-4
T &
7-8
85
9:2

10-4
I11-O
11-5
11-9
12-3
12:6
12:9
13-1
13-3
13-4
13-4
135
135



42

A
256A
255
254
253
252
251
250
249
248
247
246
245
244
243
242
241
240
239
238
237
236
235
234B

226A
225
224
221
222
221
220
219
218
217
216
215
214B
214B
25
216
217
218
219
220

m
30

29

28

32

3I

Dr. Harold Jeffreys and Dr.

8
15-1
10-7

6.2

1-8
574
529
48:5
440
39-6
352
309
26-5
222
17-8
135

9-2

48

o5
56.2
52:0
47-8
436
39'4

8.3

39
59'5
551
507
46-2
41-8
373
329
285
240
19:6
15-2
15-2
19:5
236
276
31-6
356
395

A
234B
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256

221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239

240

m

28

29

32

PKKP
s A
39-4 | 257
434 258
47-4 259
51:4 260
§5-1 261
58.8 262
25 263
6.1 264
96 265
13-1 266
16-4 267C
197
23-0 198D
263 200
20-4 205
325 210
355 215
385 220
415 225
444 230
473 235
501 240
529 245
PKKS
8 A
434 241
472 242
50-9 243
546 244
583 245
20 246
56 247
92 248
12-8 249
16-3 250
19-7 251
231 252
26-4 253
20-7 254
330 255
36-3 256
395 257
426 258
457 259
487 260C

42
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28 10

20 2

32 517
547
57-6

33 06
35

91
11-9
14-6
I7:3
19-9
225
251
277
303
32-8
353
377
40-0
423

250
255
260
265
270
275
280
285
290
295
300
305
310
315
320
325
330
335
340
345
350
355
360F

192D
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360F

m

29

30

31

50
59

8
7
25
34
42
50
57

IX
17
23
28
32
37
40
43

48
49
50
50

m 8

31

32

39

34

35

33
49

28
47

25
43

16
30
44
hi5)

II
17
20
21



Seismological Tables

SKKS
A m 8 i A m 8 } A m s I A m 8
S5A- s2geis il X2 27 47 165 35:38 Pl .205 34 35
86 12 4120 54 ] 166 43 | =206 39
87 20 i 127 28ie0 1Y pIbY 48 Liig2ey 43
88 27 i 128 7 168 53 i 208 47
89 34 {2 2320 i3 i 169 58 | 209 50
90 %211 2130, 20 il 2170 32:53 210 54
91 49 | 137 26 | ayr 8 211 58
92 56 132 32 1 172 13 5 azr2 3552
93 24 4 133 38 11 %173 18 | =213 5
94 11 134 45 1 TG4 22 '\ .2n4 9
95 T8 | SI38 (3 £ N T e 12
96 25 136 57 | 176 gz | 216 16
97 33 137 20,3 7| 17 g6 14 217 19
98 30 138 o & g8 41 218 23
99 47 139 Is - 170 46 | 219 26
100 54 140 21 180 50 i 220 30
101 25 . I 141 27 | 181 55 { 221 33
102 9 142 =t rl 50: | 222 36
103 16 143 S0 9y 3304 i Gazs 40
104 23 144 44 184 8 | 224 43
105 30 145 Yo 185 I3 P 50225 46
106 a:7 146 56 | 186 17 1| =220 49
107 44 147 0. 2 | =8y 22 4| B2y 52
108 51 148 = = 88 20 1| %228 56
100 58 149 13 | 189 20 | 220 59
110 26i55 150 18 190 34 230 a2
111 12 151 24 | 2oL 30 231 5
112 19 152 20 | - 192 q3:0t L 232 8
113 26 153 35 193 47 233 11
114 33 154 40 194 51 234 14
115 40 155 46 195 56 235 17
116 47 156 1§ | 5oagb 345 © 236 20
117 54 157 57 197 4 237 23
118 27 o 158 32 198 8 238 26
119 7 159 74 199 12 239 28
120 14 160 12 200 16 240 31
121 20 161 18 201 20 241 34
122 257 162 23 202 24 242 36
123 34 163 28 203 28 243C 39
124 41 164 23 204 32
SKKS (DF)

A m s i A m 8 A m 8 A m B
i€ gy 1| %26 glrap 275 37 42 320 38 36
190 gEets 1f sy 32 280 49 325 39
195 15 | 240 41 285 57 330 43
200 25 245 50 290 384 335 45
205 34 250 3750 295 10 340 48
210 44 255 9 300 16 345 50
215 54 260 17 305 21 350 51
220 36 4 265 26 310 27 355 51
225 13 I 270 34 315 a2 | 300 52

43



44 Dr. Harold Jeffteys and Dr. K. E. Bullen,

SKKKS (ABC)

A m A m 8 A m s A m 8
90 23 43 165 32 33 235 39 15 305 44 16
95 24 20 170 33 6 240 39 310 34
100 57 175 38 245 40 3 315 52
105 25 33 X80 - 39 %0 250 27 320 45 9
110 26 10 185 39 255 50 325 26
i 46 190 35 9 260 4Ie 13 330 42
120 27 22 195 38 265 35 335 58
125 58 200 3657 270 57 340 46 13
130 28 34 205 36 275 42 18 345 28
135 29 9 210 3753 280 39 350 42
T RGN o v S 1 0 30 2853 59 355 56
145 30 19 220 57 290 43 19 360 47 9
150 53 225 38 24 295 39 365 21
155 TSy 230 50 300 58 370 34
160 320
PcPPKP
A m 8 A m 8 A m s A m 8
278A 35 503 180 2g9ie80 " St4a 27 495 162 28 2619
275 370 179 51 143 51-4 163 28:6
270 148 178 22 144 534 164 303
265 34 526 177 28 595 145 553 165 32-0
260 305 176 56-8 146 5%7-3 166 33-7
255 85 175 542 147 59-2 167 353
250 33 467 174 517 148 28 1.1 168 36-8
245 250 173B 493 149 31 169 381
240 33 174C 51-6 150 5.0 170 39-4
235 32 41-8 151 7-0 167 1 40-6
230 203 132D 27 30-0 152 8-9 72 417
225 31 59'1 Y33 32:0 153 10-8 173 42-8
220 380 134 339 154 12:6 174 43-8
215 17-1 135 359 155 145 175 446
z10 30 56-6 136 37-8 156 16-3 176 45-3
205 368 137 39-8 157 181 177 45-8
200 174 138 41-7 158 199 178 46-3
195 29 587 139 437 4 159 21-7 179 46-5
190 40-8 140 456 160 235 18oF 465
185 23-8 141 476 161 25-2
PcSPKP

A m L A m 8 A m s A m 8
250A 37 .52 210 34 57 170 22 2T 150 340
245 30 205 33 166C Ir I5s 49
240 8 200 14 160 58
235 36 46 195 33 53 127D 30 56 165 32 6
230 24 190 33 130 3Tuez2 170 1z
225 z 185 13 133 11 175 16
220 35 40 180 32 55 140 21 180F 17
215 18 175 37 145 31

44



A
206A
205
204
203
202
201
200
199
198
197
196
195
194
193
192
191
190
189
188
187
186
185
184
183
182
181
180

113
120
125
130
135

m 8
38 435
391
346
30-2
25-8
213
16-8
12-4
8.0
3-6
37 592
548
504
46-1
417
374
330
28.7
24-3
20-0
15-7
11-4
71
2-8
36 585
54'3
50-0

m 5

29 34
30 12

49
3126
32 a2

286B
288
290

220D
225
230
235
240
245
2350

Seismological Tables

166

162
161
160BC

121 5
122
123
124
125
126

140
145
150
155
160

m 8
305% 7
I3
19

37 6
16
26
36
45

R85

- 34

ScSPKP

m s A
36 45-8 127
41-6 128
374 129
332 130
29-1 131
25-0 132
20-9 133
16-9 134
130 135
Q-1 136
5:2 137
I-4 138
35 577 139
541 140
50-5 141
471 142
437 143
403 144
375 145
34-8 146
147

19-7 148
217 149
236 150
25-0 151
275 152
29:5 153

SKSP
oo | B
32 37 ‘ 165
3gmIei erto
45 175
Y7 180
48 185
PKPPKP
A m s
255 38 14
260 24
263 34
270 43
275 52
280 3 1
285 10
290 18
295 27
300 35
305 42

45

m

34

35

m

35
36

37

314
334
35:3
37:3
392
41-1
431
45-0
47-0
48-9
50-8
52-8
54-7
567
58.6

o5

24

42

61

79

07
113
133
151
16-9
18-6
203

18
47
14

6

154
155
156
157
158
159
160
161
162
163
164
163
166
167
168
169
170
171
172
173
174
175
176
77
178
179
180

190
195
200
2035

45

m s
35 220
237
254
27-1
28-7
3023
31-8
33:3
347
36-0
37:3
386
397
407
417
427
437
445
45-2
45-8
46-4
46-9
473
476
478
479
47-9

m 5
37 30

53
38 16

39



46

142
145
150
160
170
180

160

180

46

Dr. Harold Jeffreys and Dr. K. E. Bullen,
PKPPKS
A m s A m ] A m 8 A
276B 42 20 215D 40 32 265 42 8 315
277 23 220 42 270 18 320
278 26 225 52 275 27 325
279 29 230 41 2 280 36 330
280 32 235 11 285 44 335
281 35 240 21 290 52 340
282 38 245 31 295 43 T 345
283 40 250 40 300 8 350
284 43 255 50 303 15 355
285 45 260 59 310 22 360F
A PrS
PKP. Depth Allowances
(To be subtracted from times for surface focfus),
74 -
:00 01 ‘02 03 -04 -05 -06 L7 o8 09 ‘10
5:3 132 209 284 356 426 495 561 6244 684 741
53 13z =2ro 285 359 431 501 568 632 /693 752
5:4 134 21-3 289 364 437 508 576 641 7oz 762
‘54 134 213 290 365 438 509 578 643 704 764
554 X35 f2niq4 20:% 366 43:00 51-Ba58-0 - 64:583 707 5767
54 135 214 291 366 439 511 3580 645 708 76-8
PKP,=PKP (AB)
53 12:9 204 277 348 417 483 548 608 663 <15
~ S
SKS. Depth Allowances
9 A é(TO be subtracted from times for surface focus) , .
Croheia Z°9 83 HE ug) SN br>
00 0I 02 03¢ 04 ~05 =00 07 o8 -09 -10
90 22-7 361 493 622 %47 867 981 1091 1Ig-6 129-7
90 22:8 363 496 625 750 871 987 109-9 1205 1307
90 229 365 498 627 753 87-5 991 1103 1210 I3I'3
91 230 367 501 632 759 881 999 113 1220 1326
9-1 231 36-8 504 636 764 888 1007 1121 1230 1337
9-I 231 37¢ 505 638 467 8093 1012 1126 1237 1345
9-L 232 371 507 640 770 896 101:6 1131 1242 1350
91 233 372 509 642 772 898 1019 I35 1247 1355
9:2 234 37-4 511 645 77-5 90-1 I02:-2 113-9 1252 136-0
9:2 235 375 51-2 046 776 903 1025 1142 1255 1364
Lagie 23.n 3PS NI H6UNG. lna R go st T2y ETd-4 SIesee 136th
92 235 376 51-3 647 779 907 102:9 1147 1260 1369
9:2 235 376 514 649 781 go-g 1031 II5'0 1263 1372
92 235 376 514 650 782 910 1033 1152 1265 1375
9-2 235 376 514 650 %782 910 1033 1153 1266 137:6
92 235 376 515 651 782 911 1034 1153 1266 1376
9z 236 377 516 652 783 912 1036 1155 126:8 1378

m

43

X1
79-8
81-0
822
82-4
82-7
82-8

76-6

11

139-4
140-5
I141-2
142-6
1439
1449
1454
1459
146-5
1469
1472
1475
147-9
148-2
148-3
1483
1485

5

28
34
39
43
47
50
52
54
55
55

12
85-3
86-7
881
88-4
88.7
88.8

817

‘12
148-6
150-0
150-7
1522
1537
1548
1554
156-0
156-6
157-1
157°5
157-8
158-3
1586
1587
1588
1590



O O bW N~ O >

00

75
15-0
22-5
30‘0
374
449
523
59-8

14-6
22-0
294
36-8
441
525
58.8

6-1
13-4

20-7"

279
35-1
42-3
493
567

10-9
180
250
320
389

Seismological Tables

Times wiTHIN THE CORE

m

3

K (ABE)

] A
45-8 61
527 62
59-5 63

63 64
130 65
19-7 66
26-4 67
330 68
39:6 69
46-1 70
52-6 71
59-0 72

54 | 73
11-7 74
17-9 75
24-1 76
302 77
36-3 78
423 79
48-2 8o
54-1 81
59-9 82

57 83
11-4 84
17-1 85
227 86
283 87
33-8 88
393 89
447 90

47

m 8
6 so-1
554

59
II-I
16-2
21-3
26-3
31-2
36-1
40-9
45-7
50-4
551
597

8.8
13-3
177,
221
26-4
307
350
39:2
433
474
51-4
554
504

0. 353

m

9

10

72
I1-0
14-7
18-4
22-1
257
29-3
32-8
36-3
397
430
46-3
49-6
52-8
559
590

2-0

50

79
10-8
13-6
16-4
19-1
21-8
24-4
26-9
294
319

3433

36-6

47



48

10
15
20
25
30
35
40
45

m

9

10

Dr. Harold Jeffreys and Dr. K. E. Bullen,

8

36-4

423

o 00
9-8
195
29-2
389
483
58.0

16-6
25-7

112
113
114
115
116
117
118
119
120
121
122
123
124
123
126
127
128
129
130
131
132
133
134

50
55
6o
65
70
75
8o
85
90

KIK =K (DF)
m L A
10 22-8 135
24-6 136
26-5 137
28-4 138
30-2 139
32-1 140
339 141
357 142
375 143
393 144
411 145
42-8 146
445 147
46-2 148
479 149
49-6 150
5I-3 151
530 152
54-6 153
562 154
579 155
595 156
11 I-0 157

m B8
1 346
433
51-8
2 oI
8.2
160
235
30-8
37-8

48

95
100
103
110
115
120
125
130
135

277
28-6

m 8

2 44-4
50-8
56-8

7-8
12-8
17:4
21-6
25°5

158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180

140
145
150
155
160
165
170
175
180

m
II

m 2]

3 290
320
347
370
38-8

413
419
42-1

29-4
301
30-8
315
321
327
333
339
345
350
355
359
36-2
36-5
36-8
371
373
375
376
377
378
379
379



Seismological Tables

sP-P

R/R

t;\ 15km. 0o o1 -02 03 04 05 .06 o7
1 6 12 21X
5 6 T e e e e
10 6 1z 26 139 52 63 =3 83 92
15 7 12 a8 eaad o Roa o, S8 97 - 100
20 4 13 32 49 66 82 07 112 12§
25 7 15 43 s1.. yO 8y sOguiI20. 135
30 7 14 33 ‘sz 71 8 106 . 123, 138
35 7 A4 ®Fih3c go amd T YO
40 7 T4 34 Sag o g3e o ETOB nas s 144
50 7 14 3% MMM 9 Wt 1aBs Tes
6o 7] 14 .35 S5 75 .95 L3 .13 148
70 7 14 35 .56 76 06 115 w34y 152
8o 7 1 S sB6 Ly 9 O M7 MW 154
Go. - 5N Ay 36 .58 78 98 118 137 156

100 7 14 36 58 78 o8 118 138 156

sP Depih Allowances

h/R _

‘} 15 km oo 01 02 +03 <04 O§ -06 07
1 4 8 20
5 4 8 ‘e 'y 9%y G B 82
10 4 g 25 ona 43 %4 64 74 83
15 4 B ian g3 qe Wy 66 76 85
20 4 gr 22r 34r 46d 57 68 79 88
25 4 o 22 35 48 60 72 8 94
30 4 9 22 136 48 61 73 84 96
35 4 o - iaz w96° 490 61 - .73 85 96
40 4 9 2s ab; ~49 B T4 85 97
50 4 9 23 46 ga9 62 74, 86 98
6o 4 9 23 136 50 63 175 87 99
70 4 9 23 137 so 63 76 88 100
8o 4 9 2337 180 64 76 89 101
90 4 9 231 a7 o51 64 77 9o 102

100 4 9 23 Ay 51 .64 w7 9o 102

sP begins at 1S o a%iigan 2% 53" a5 4 47

Overtskes Sat 1° 1%5 2%3 3°2 3%9 4%6 5°%5 6°4

sPKP Depth Allowances

hIR

} 15km. .00 .01 -0z 03 04 <05 .06 .07

180 A* 4 9 a4 38§ 64 77 90 102
150 4 9 tagst 3R cgr 6s 7700 . 102
143—4 B 4 9= aaT 3853 65 g8 iox. 103
110D 4 9 24 38 52 65 78 o1 103
140 4 o z4w38 | 52,050 g8 for. 103
180 F 4 o° ‘24 388i 52 65 478 91 104

LEKE-PKP, sSKS-SKS

.08

78
100
119
137
149
152
155
156
160
164
168
171
173
173

.08

113
114
114
115
115
116

.09

107
128
148
161
166
168
170
175
180
184
187
190
190

98
101
106
114
116
117
118
119
120
122
123
124
124

60
8°.6

-og

124
125
126
126
126
127

-10

112
135
157
173
178
181
183
189
194
199
203
205
206

-10

104
107
113
123
125
126
127
129
131
132
134
135
135

o

10°%

-10

135
136
137
137
137
138

49

Il 12
1y 120
142 147
166 172
184 193
189 200
193 204
196 207
202 214
208 222
213 228
218 232
221 236
222 237
11 -12
110" ¥14
113 118
120 125
132 140
134 143
136 144
136 145
138 147
140 150
142 152
144 154
145 155
145 I55
80 o
12°0 13°-8
I 12
146 156
146 156
147 157
148 158
148 159
149 159

These are twice the depth allowances for PKP and SKS respectively, within 1%

sPcP, sPKS Depth Allowances

These may be taken to be the same as for sPKP at a distance where dt/dA is the same.
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50 Dr. Harold Jeffreys and Dr. K. E. Bullen,

1 2,7 PKP. Depth Allowances bet J110° and 140°
31 97 SEE. Depthglionas AEUTLIY oy V18

h/R o000 o001 002 003 004 005 0'07 008 009 010 011 o012
54 134 212 288v362 435 505 §7'2 637 698 757 815 873

SKS—-P
(For rapid determination of focal depth when pP, sS are not available)
h/R
\ Surface 000 ©'01 o002 003 004 005 006 007 008 o009 010 OII 012
A m 8 8 8 8 s m s m 8 8 8 8 s 5 s -
85% 16022 Y8 12 6 © 054 948 42 g7 o 26 21 16 12
90° 3o 26 20 14 8t iro¥m giE6. 5 44 39 34 28 24 19
95° 35 2§25 Tk 5810 12 6 1A 540 - 405 U3 wig8  pi3d cam8. 29
100° 39 35 28 22 16 9 3 s7 33, 96 .41 135..30 28

HEIGHT ABOVE
MEAN SPHERE

¢ h
o TABLES OF jf(4)
200 5
R Correctidh =f(A) (h + H)
R EES B S SKS
20 42
1 4 fidy A fi) A fidy
2429 :
27: 83 iy ; 5 ; 5 7; :
31 00 0-01 0-01 0-11
+ 1 13 10
33 58 0-02 0:02 6 0-12
e = 3 0-03 e 0-13
. ¥ 7 003 > 0-0 s 0-14
SIDuE o 63 i 7 i 124
2 0-05 0-05 015
4Pl 1% 3 @ 0-06 £ 0-06 i
4dn55 - 8 83 e 44 abi
g g i Moy
S 6 e 0-09
5808 - ” 72 0-10
gkie ¥ ;2 b
58 46 i 1ol 012
o1
A e Frriticad il 13 For PKP
G5y 1 11 cases ascend. 140 - J(4) =0%-09
68 52
-12
73 11
8 e
78 8P ity
90 00

In critical cases
ascend,
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