International
Seismological
Centre

HELWAN OBSERVATORY

SEISMOLOGICAL REPORT
FOR THE YEAR 1950

Published under the Direction of

L

Professor A. H. SAMAHA, BSc., D.C.E., F.RAS.

Director of Helwan Observatory,

CAIRO UNIVERSITY PRESS
1957



1"‘.

‘4'11!'
-

*r: r

X




Constants of the Station:

¢=29"

S1’N.

A=3l"

20’E.

HELWAN OBSERVATORY

Seismological Bulletin

NATURE OF STRATA : Limestone rock.

h=115 m.

International
Seismological
Centre

INsTRUMENTS :  Galitzin Wilip Aperiodic Seismograph, Photo Galvanometric Registration, Vertical Component.
Milne-Shaw Seismographs, Photographic Registration, two Horizontal Components.

Date foor wia b Pendulum Free Galvanometer Pasiits Transmission Static
Component Constants apply Period Free Period Conrtarit Coeflicient Magnification
T T1 K \"
8ec. sec.
N Monthly 12°0 250
E 4 12°0 250
Z 0.6-1938 11°16 11°18 0°05 175 1000

The Seismological station at Helwan is superintended by Assis. Professor Azouz Ismail who carried

out the measurements contained in this volume.
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** Confused with the succeded earthquake
¥¥* Lost in changing the paper.
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Date

10

11

12

13

January

7/8

sl 7 o

12

14

17

19

19

19

A5 %
— < — £~ = &
Amplitude ' International
: M.T Period A Remarks Seismological
Comp Phase G.M AE C ant |
H. M. S. Sec. 1l Kms.
2 el 1 26 04 Very weak
Z ) 28 25
Z o 30 12
F 2°'3
Z ePn 13 45 13 833 " "
N (Sn) 46 40
Z e 47 25
F 14°0
Z (PKP) 15 33 52 16110 | b = 700 km.
Z (PPKP) 36 17
NEZ (PP) 37 23 ™
N e 38 33
Z e 46 28
F 15
NZ iP 3 04 09 9055 | Dilatation
Z i 27
Z i 42
Z i 05 48
// o 06 29
Z PP 07 20
E iS 14 21
N SKS 26
N i 15 00
NE PPS 27
F 5°0
N € 23 35 14 ' Very weak
N e 27
N e 36 30
F 0°2
N e 13 13 18 . A
N e 14 06
F 13+
. 7S
Z% | ® ipKP¥ | 12 240" | 57 17110 Eumperuuinn o
Z PKKP 25 15 4
Z i 26 14
Z i 27 07 S
Z e s B 28 09 LY
Z PP A 39 el .
Z i 35 14
Z PSKS 39 09
F 13°2
Z (eP) 23 34 29 Confused with microseisms.
Z e 36 09
Z e 24
Z e 37 36
N e 39 21
Z ¢ 41 14
F 24°0
Z e 22 22 27 2 2 3
7 i 23 12 Very weak
Z e 24 27
Z e 27 26
N e 29 08
F 227
7 eP 11 08 20 Confused with microseisms.
Z e 10 58
Z ¢ 17 24
F J2°1
Z iP 17 31 45 2155 Dilatation
Z PPP 32 10
NE 15 35 18
| s
Z (eP) L8 43 41 Very weak
Z e 40 56
NZ i 50 30
Z i 44
F 19°0
Z iP 23 15 23 Compression
NE e 19 00
NE i 21 - | 42
EZ e 23 10




No.¢| Date |Comp. Phase G.M.T. Period
H. M. S.
13 (Cont.) Z @ 24 20
F 23°'6
14 22 Z 1P 4 11 40
Z PPP 12 08
NE iS 15 15
F 52
15 22 Z e 10 08 42
Z e 09 06
Z e 48
Z e 10 09
F 10°3
16 22 Z e 16 39 33
Z e 40 19
| F 16'8
17 23 Z iP 10 12 44
Z e 13 02
Z 8 14 30
Z PP 6 15
Z PPP 18 15
N S 23 26
F 1D g |
18 24 Z iPPP 17 06 24
Z e 07 04
Z &) 08 30
Z PP 09 10
Z SP 45
Z e 17 10 58
E i 15 42
Z PSKS 19 00
Z PPS 21 25
F 19°0
19 26 Z i 4 11 12
Z i 23
20 27 Z e 19 38 08
Z o 27
Z e 17
Z P 40 43
21 30 Z eP 1 15 30
Z 0 16 51
Z PP 19 30
Z 0 23 12
7 PPS 29 10
N M 58
F 4°0
22 30 Z P 10 09 39
7 i 11 06
Z i 12 26
F 10°3
23 31 Z e 4 o0 48
Z ¢ 26 45
N e 27 02
F 4'6
24 31 Z eP 11 32 18
4 e ' 34 02
Z i 43 12
Z i 45 45
Z i 46 20
F 181
February
25 2 Z P 15 52 24
4 e 56 03
Z e 58 21
Z e 50
E M 16 01
F 16°2
26 2 Z iP 16 34 28
Z e 51
Z ¢ 36 39
N ¢ 39 28
F |

ke INternational

Amplitude
A
AE Z
H H

A Rem . .
| Seismological
Centre. .
Kms.
Dilatation
2165
Very weak
0720 | Dilatation
15625 | Dilatation
Very weak
10890 | Confused with microsoisms

Very weak

Preceded by microscisms

Confused with microseigems

Compressi

on



No. Date | Comp. Phase
27 2 Z eP
NZ e
Z e
Z 8
Z e
F
28 2 Z P
Z e
EZ e
' A e
yA e
F
29 | 3 Z P
Z e
7 o
Z e -
& e
NEZ S
Z e
Z e
F
30 3 Z P
Z e
Z 0
Z 0
Z BPP
NE S
Y/ e
N e
F
31 5 Z i
N =
F
32 7 Z E
Z i
Z i
Z e
N &
F
33 4 Z P
7 e
7 PcP
7 PP
N S
F
34 11 Z P
7 PP
Z e
NE eS
7 BS
F
35 11 Z PKP
'/ PKKP
Z pPKP
Z SPKKP
Z Pr
Z ¢
F
36 12/181 2z P
Z ¢
/4 ¢
Z ¢
N i
F
37 14 N e
N e
F
38 15 Z P
| N ‘
N e
N e
F

G.M.T. Period
H. M. S Sec.
20 09 24
15 18
16 27
45
17 38
20°6
22 49 52
50 40 )
53 30
54 39
- .55 30
23:2
23 43 59
44 19
48
46 24
48 11
52 18
50
53 21
20
3 02 06
29
03 18
04 06
57
10 30
11 21
12 24
5:0
1 46 40
49 08
4'0
10 50 13
24
33
ol 42
11 00 36
11°8
18 28 33
29 18
30 06
24
35 30
19°0
1 33 42
36 27
39 51
43 08
42
3°3
11 49 19
36
50 24
51 10
53 09
54 42
12°6
292 34 40
35 06
36 54
38 00
57 26
07
00 14 48
19 00
0°4
14 47 27
55 00
56 36
15 02 00

15°5

h = 250 Kl:l-

Very weak

— C— ol
Amplitude International
e Remarks * Seismological
Ag | 4, Centre '
T 1 Kms.
Very weak
Preceded by microseisms
6780 " ”
l
6890 ” "
Very weak
5335 Confused with microseiams
8110 % 2
16665 |
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45
15
42
54
12
07
48
54
18
16
09
33
32
30

32
34
36
37
42
43
44
50
37
48
20
21
27
58
05
06
03
04
07
11
14

n aaa

M.
10
41
10
41
43
18
01
11
44
46
+
49
02
56
57
04
07
14
15
59
05
06
07
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e
~
F
P 15
e 16
¢
e
F 17 &
e 16
e
.
>
e
o
e
F 17°5
»
eP . R I
PP
iS
F 50
M 2
3 2'7
e 3
. 4
. .
. 37 | 50 | | X
F 4'3 I ! ! . .'-':';J
PKP 19 43 36 | | 16764 | Preceded by microseisms =
PKKP 45 : | |
i 54 | | | | Very wesk |
- 44 54
- 45 21
PP 47 | 15
- 50 32 | |
e 5 05 I 43 |. o 4
e 05 00 | I
- 06 13 a
M 35 | | '
F 6°5 | :
7 01 00 : X =
: e .
. 02 16
o 03 16 4
e | 34 | ,
! !
| bﬂl' (1)?0 | . I | Near earthquake
PKP ag | W 00 . 17935 | Very weak
SKP 50 33
. | 52 | 28 |
PKKS |28 | o1 | 54 I
F P 0% l
iP | 16 | 57 23 1980 Dilatation
" | 89 06
iS 17 00 40
PeP | 02 02 |
F 186
ip B e 9780 oA
e ! 20 08
PP | 36
Prp 22 36
iISKS 27 30
S 28 00
PPS 29 21
F 16°1
eP 21 | 80 | 84 8500 | Very weak
N 31
o 36 36
S 40 10
PS 44
F 23°'5
| ! |
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iPKKP
PE
e
PEP

ePKP
pKKP
pPKP

"]ﬂﬂgnnn

iPn

o o 0

ﬂﬂﬂﬂan“n

o A

18
19°3

8:0
20

991
i g

10

17

18°3 |

10

o3
995
01

36

38

48
49
50

o3
57
36
37
38
40

42
43

19
20
22
23
25
41

47
48

03
14

24
29
33
39
17
27
48
49
50
ol

o2
03

48
51
24
42

18
28
30
30

11
04
37
18
24

27
36
21
12
04
23
32

28
11
30
28
ol
18
37
18
00

48
06
15
30

34
ol
06
18
30

51
09
19
ol
09
29
48
48
00

6000

2955

16710

17390

9500

9220

(Local &éﬁbij;

Very weak

szﬁRm.

Dilatation

Dilatation

Preceded by microseisms




No. | Deste | Comp. Phase G.M.T.
i |
l =
‘ H. M. S,
|
| Z . 56 37
y A e 57 09
N e 11 11 24
F 13°1
b Y |
78 | 1. 1 e 8 18 | 33
l_ 1 Z | e 48
| R o e 23 12
| s e | 24 43
| | | F 8°6 |
e SR B dE e 13 33 | 00
| NE | e 43 12
| g1 . 49
| | F 14°1
n
80 3 Z e 7 17 30
! y 4 e 18 06
Z a 21
Z e 48
F 1'9
81 9 Z iP 6 e [
Z ¢ 57
Z PP 16 16
NE S 19 58
E M 24 18
F 7°4
B2 9 ZN eP 9 22 99
Z £ 24 09
Z o 25 09
4 Z . 30
F 10°0
83 9 Z iP i g | 22 10
Z PP 46
ZE S 26 30
F 12°6
B4 0 .} R e 14 55 14
Z e 56 21
' Z x 50 | 30
Z e 42
F 150
85 10/11 Z eP 23 47 57
Z i 48 04
| Z o 49 | 05
Z PP 54
Z PPP 50 43
y E 3 54 48
1 F 20
86 17 Z iP 11 57 51
/ Y. r 58 30
Z ipP 59 51
/4 ¢ 12 00 48
Z ¢ 01 56
/4 PPP 02 52
EZN S 06 57
F 126
87 17 Z ePKP 18 32 38
Z ¢ 34 17
ZE 6 35 48
Z ‘ 36 27
Z 0 39 30
4 ¢ 46 02
E ¢ 50 20
E e 56 00
F 21°5
88 19 Z ePKP 2 57 39
Z PP 3 00 44
1 /7 PPP 04 18
E SKKS 07 39
N e 19 02
N o Sl A ) | 00
F
89 19 Z ePKP 7 25 04
Z ¢ 51

)
L NG
— i' ——a : .!:::.‘-:‘?4.:
Amplitude International
Period - A Remarks Seismological
A A ' 3
N E Centre 5&8 g
SR o
Sec. W W Kms. %
i
Very weak
3 "
2755 Dilatation
20 —7
Very weak
2755 | Dilatation
Very weak
5445
8720 Compression
h = 550 Kms.
Very weak
16220
15890



91

93

b3

p5

p6

97

b8

89

%:T—:T —— - . =TS S
| B | , Seismological
! Diw Cmp.| Phise G.M.T. Period A Nemarks - Centre
| A A
; N E
i =
i H. M. S. Sec. u u Kms.
| & A o pp 28 | 08 |
Z o 29 11
Z e 30 57
Z e 33 15 |
N ¢ 46 30 "
N PSKS 48 18
F 10°4
| 25 Z eP 18 49 16 12110 h = 100 km.
‘ Z e 50 o4
i Z o 52 05
Z ePKP 53 09
Z PP 55
| NE i 59 | 21
N S 19 01 06
N | e 07 00
N o 08 24
F ) g
26 - A I iPKP 1 36 33 15780 Compression
Z pPKP 37 06
Z @ 39 04 h = 100 km.
Z PP 54
E PKS 40 24
Z e 41 20
Z e 46 48
E e 50 14
E |' 2 02 26
| N a 57 36
| N e 2 00 00
F 5°0
27 | Z oPKP 12 58 i 13890 h = 200 Km.
Z e o9 00
Z PP 13 00 21
y A e 01 55
Z PPP 03 06
F
27 Z PKP 14 45_| 51 Very Weak
Z i 59
Z i 46 09
Z (PP) 49 42
" F 150
s b g ePKP 1 56 | 15 R o
Z (PP) 59 20
* | Z e 2 00 24
7z I - 01 42
E o 06 15
‘ N o 17 42
N e 19 36
’ F 4'l
Juin
4 v/ ePn 14 12 50 610 Preceded by microselams
ZE Sn 18 54
ZE | ! 69
Z (S¥) 14 10
1 14'4
4 Z PKP 15 37 40 16110 | Very Weak
Z PP 40 53
F 15'8
7 Z eP 17 06 48 - 11780 h = 100 Km,
Z e 10 89 |
Z Py 11 15
Z e 46
E e 18 08
Z PS 20 30
F 18°6
5 Z iP 16 20 17 0445 Dilatation
Z py 23 39
N S 30 45
NZ PPs 32 06
N SS 36 22
N M 56 42 18
F 19°2
11/12 Z ePKP 22 30 23 14335 | Very weak
Z PP 32 27
Z SKP 33 36




| o
International

Seismological

100

101 |

102

103

104

105

106

107

108

109 |

110

111

112

| Amplitude
Date Comp Phase G.M.T. Period STVE T
A
E
H. M. S. Sec. K
Cont. ZN e 35 03
. e 36 30
| & e 37 | 12
F 1°0
14 Z - 4 04 04
Z | o 15
Z e 27
F 6'0
16 Z i 00 06 11
Z i 21
Z i 08 27
17 Z eP 22 50 12
Z ®e 51 29
Z PP 53 38
| "N eS 23 00 54
F 24'0
e G S S - 3 03 | 34
Z i 12 06
Z i 21 -
v/ e 51
F 3‘8
19 7 iP 12 49 36
A - 50 06
v/ e 51 39
7 PP 53 12
NE S 13 00 12
F 16°2
- Z i 1 22 | 34
Z @ 23 13
Z { 25 36
Z i 51
21 20T PP 7 15 | 08 -~
Z e 16 45
Z PP 18 17
b 28 | 42
N i 36 42
FII#
-+ G/ o 10 15 32
; / / ) 16 25
F 13°0
23 | Z | 11 53 36
Z . 12 01 18
Z € 42
| F 12°2
4/26 | Z {PKP 22 44 b7
ZE PP 48 05
Z SKP 86
Z o 50 14
E e 67 21
E B 58 03
7 PPS 28 00 64
N 1 06 03
N ) 08 24
F 28
25 Z eP 11 19 03
E SKS 29 30
N 5 30 00
F 12'0
25 Z o 18 26 42
/4 0 27 12
Z 6 36
I’ 18°6
27 Z ip 15 54 03
Z 6 33
7 PP 57 13
N S 16 04 18
F 17°4

A Remarks
Centre
Kms.
Very weak
9665 " Ll
0665 | Compression
Very weak
16000
Confused with the proceding
choc
Very weak
15980 | Compression
10110
Very weak
9110 Dilatation




—-==i=,————— | International
Amplitude : :
Seismological
No. | Date |Comp.| Phase |  GMT Period A Remarks Centre
An Ac
1 BY M S Sec. u u Kms.
July
113 Sl A ePP 10 21 15 11665 | Very weak
| | £ ¢ 23 24 Confused with microseisms
Z PPP 24 21
E ¢ 28 18
I N SS 36 | 24
F 120
114 5 Z e 3 54 34 Very weak
‘ Z e 57 34
115 ‘ 7 Z ePKP 17 06 09 " ”
Z (PP) 08 30
Z o 09 42
Z e 10 09
I Z e 16 00
Z ¢ 19 00
N o 33 30
| F 19°6
116 | 9 Z é 00 24 18 " "
Z e 24
it 9 Z P 00 34 | 24 3280 | h = 100 Km.
Z pP 45
Z i 36 11
Z e 37 12
N S 39 12
NE i 40
N 8S 54
Z i 40 42
E M 48 42 15 —29
Fﬁ*
118 | 7 Z iPKP 1 59 19 17280 { Dilatation
Z iPKKP 42
Z ¢ 2 00 27
| Z C] 01 06
Z e 02 04
Z SKP 51
f s o 03 09
Z © 05 13
Z SKS 06 15
> :
119 9 Z P 4 53 12 11780 | h = 650 Km.
] Z pP 55 29 .
Z sP 56 32
Z PP 57 41
Z 8 59 28
Z . 5 00 40
ENZ SKS 02 50
E e 03 36
N S 04 12
Z - 05 27
¥ e 06 | 00
N 8S 08 24
F 7R
120 9 Z e 10 02 18 Very weak
: 7 e 04 86
// e 05 42
Z e 10 67
F 1110
121 9 3780 | h = 230 Km,
Z eP 16 16 42
Z pP 17 30
‘ /3 sP 657
Z 8 18 46
l 4 e 19 15
E S 21 51
Z 8S 23 12
F 17°6
122 10 Z oP 5 43 06 7220 | Very weak
Z ¢ 24 (h = 44 Km))
Z (PP) 44 33
Z 0 45 27
Z e 46 09
Z e 45
N (S) 51 10
Z = 43
Z e 52 39
F N6




“Thternational

Amplitude Seismological
No. Date |Comp.| Phase G.M.T. Period - A Remarks (Centre
A
E
r s v fa -
‘ ' RS 88 " g B ¢ Sec. H Kme.
12| 10 Z ‘ : 14 10 | 08 Very weak
I | Z ~ 15
124 10 Z | PKKP 14 10 927 16665 | h = 600 km.
4 pPKP 12 22 |
| Z | pPKKP 37
A B 14 | 00
125 12 Z | eP 11 22 42 10720 | Very weak
Z PP 26 39.
N SKS 33 18
N e 33
F 14°1
126 13 Z P 4 15 59 10220 | h = 530 bm.
Z PP 17 59
Z oP 18 48
Z PP 19 48
Z PPP- 21 54
NE SKS 25 46
N S 26 15
N aS 29 18
N SS 39 36
F 5°3
127 14 Z 0 11 32 18 Very weak
Z . 24
L5 2 i 51
128 14 z . | 16 54 | 39 P
Z { 46
/7 i 55 15
129 17 Z {PKP 20 37 21 16143 | Dilatation
Z e 47
Z e 38 22
Z (PP) 40 36
/ e 43 27
181 18 Z | 1 46 | 89 2% 59
132 18 1 -7 i 16 38 42 3 A
F 174
133 20 Z {(PKP 9 50 18 15920 | Dilatation
| Z e 53 00
Z PP 24
Zz e 54 00
7 SKS 57 21
Z 58 06
P | 120
184 21 Z iPKP 20 51 29 15555 | Dilatation
Z (PP) 54 | 20
Z . 56 12
N ¢ 57 02
y4 0 21 01 45
| F 9288
185 23 Z r 16 09 45 Very weak
Z - 12 24
136 25 Z P 18 25 | 25 it
Z € 26 2]
F 19°6
137 28 Z oP 5 14 39 10000 gt
Z e 15 21
Z (PP) 18 14
Z (PPP) 21 00
F 7'6
138 29 Z P 16 59 14 10355 | Dilatation
Z e 17 01 12
z e (2 28
Z P 03 00
E SKS 09 42 .
N ~ 10 20)
N PS 11 924
F 19°2
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139 |

140

141

142

143

144

145

146

147

148

149

3/4

14

14

15

I

i

A — W T——
o e —

Amplitude International
Soip.| ™ Phase G.M.T. Period | A Remarks  €iSMological
| 2 Centre
E
H. M. o Sec. u Kms
Z iPKP 00 07 54 13445 | Dilatation
Z pPKP | 08 | 21 h = 100 Km
Z PP 09 24
Z e 13 10
Z PS 19 21
Z e 20 51
Z e 21 25
F 3°2
Z iP 9 24 20 9555 | Dilatation
Z e 54
Z PP 27 45
Z e 29 27
 / PPP 42
NE SKS 34 42
N . 35 10
F 10°6
Z iPKP 8 52 32 Compression
E e 9 14 48 Very weak
N ¢ 15 42
F 13°0
Z iP 13 53 59 2110 | Compression
Z i 54 38
Z i _ 55 | 00 .
Z i 56 28
NE iS e B 18- 29
F 16°6
Z iP 22 31 44 10445 | Compression
Z PP 35 | 30 |
Z PPP 38 36
N S 42 o4
F 1°1
Z iPKP 9 36 21 15665 | Dilatation
Z ¢ 3 45
ENZ PP 39 20
Z (SKP) 59
NZ PPP 42 25
F F2c ) :
Z iP 2 57 51 10110 | Dilatation
Z 1 58 31
EZ € 3 01 15
E i 08 06
E SKKS 31
E i 09 27
NE PS 10 00
N i 11 12
N i 15 30
* F 55 -
Z iP 16 00 45 10335 | Dilatation
Z 1 01 04
// ¢ 03 17
E S 11 18
Z PS 13 10
F &)
// P 23 04 36 11665 | h == 640 Km.
Z PP 06 50
Z PP 09 06
Z 1 11 24
NE SKS 14 15
E ’ 15 06
N S 36
NE PS 18 36
N SS 19 42
[
ENZ i 23 30 02 Probably two chocs
Z - 31 00
Z i 32 22
Z ] 33 16
Z o 37 54
Z e 49 33
Z e 50 09
Z i 00 01 15 Very weak
I (T (3
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152

153

154

155

156

157

160

161

162

163

164

165

15

15

15716

16

16

36 .

16

16

16/17

17

17

18

18

20

ZNN

ST ZNNN NN

Z2ZN

EN@N

T

Z2ZNNN O NNNNNNN SN

S NNNNN

=N

(eP)
is

1IN Sgpe ™ mo

e

(S)
F

iPKP

PKKP

pPKP
s

e
SKS

| 2
N o™

| 16°5.

21

21

23
00 |
08

15

16 4
17°5

18

1970
23

3°0
16

18°0

30
L7

18°3

10°2

49
56

11
12

51
92
54
59

o4
595
01
02

42
50

51
53
54
59

39
46

03

00
01
08

31

03
11

34

36
37
38
40
48

17
18
19
25
27

08
09
10

11
16

13
20

= » ‘!‘iﬁ‘h‘.i:l:‘
ey

00

+18
12

49 | |
29
30

13

17 -
54 |
09

ol
36
48

36
42
38
22

04
32

12

52
00
24

11

45
24

03
24
29

52
27
09
03

30
22
47
08
13

28
30
00
39
52
18

09
50

6390

6345

6390

16665

6280

6280

6220

Dilatation

Dilatation

Dilatation

Very weak

Dilatation

Compression
h = 630 Km.

Preceded by microseisins

" n "




74

|75

|76

177

178

179

180

182

183

184

185

21

NN

22N

mNN NN ZN -

zﬁm

ZNN

N

2mE 2

NNNN

2

b - -

ZZ

I
_—

E% o o
.

T2 wﬁzm mo & m

o o ™o IO o mo o 0 -0 ma ™Mo m*mg'ﬂ mEZ0o 0o 0 Hﬂmgm y O

Fi
*0Q

6 00
6°7 |
8 38
46
48
9°6
23 12
236
2 39
42
3°4
6 13
22
8
|
o
53
90
13 32
33
40
14°5
3 18
.26
28
43
I8l | 156
P
19 04
19°8
4 52
6°3
6 52
7 | 07
82
22 k 06
08
12
235 1
18 | 02
| 18°9
| 22 47
237
7 25
8'5
B0 22
29
31
9°1
3 06
07
4°'4
3 11
56
13 41
43
16°7
13 59

22
24

ol
19

05

52
33
38

- 40
o2

05

22
30
39

- 06
17
45
21

40

42

20

45
06
33
06

12
30

18

42
30

18

15

+18

6390 |

6110

| 6390

1555

Very weak

Dilatation

Dilatation

Very weak

Very weak

" ”
" "

" "

Local (not felt)

| Preceded by microseisms
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iPKP

PP

A Remarks
Kms.
3 41 43 Dilatation
45 05 Very weak
51 39
46
6 51 09
51
57 00
58 12
7 01 00
97
7 38 24 6445 | Dilatation
39 15 h = 250 Km.
40 45
46 00
9°0
22 38 03 Very weak
13
39 11
39
22°8
23 11 44 6335 - .
19 36
21 34
24°1
1 00 46 15900 L 3
54
03 51
3°0
16 23 51 11855 | Dilatation
28 08
34 30
37 30
225
18 02 54 Very weak
03 46
09
18°5
3 36 45 10965 | Preceded by microseisms
: 40 50
48 18
49 30
1°2
16 50 24 Very weak
51 37
178
8 48 24 Oonfused with microseiama
53 03
34
54 18
9 3
8 35 48 " "
36 04
45
87
16 21 03 Very weak
17
22 13
18°3
10 11 12 AR
20
12 42
10°3
17220 | Dilatation
4 32 45 h = 100 Km.
33 08
34 53
36 47
7°0
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Date

Phase

220

221

222

223

224

225

226

227

228

229

330

231

232

233

234

235

236

22

22

25

26

26

26

27

28

29

29

31

Nov.

NNNN

NINNNN

NNN NN NN NIN

Z N

NE

NNNN 22N NZNN m ON

222NN

22 2Z2ZNNN

ePn

ePPP
eS

eSKS
iP

i
(PP)

—0 o 09 o

iP
PP
PS

oPKP

FP
eS

O

22

15
18°2
21

23°0

11°2

=] O°

19

21°0

15

20°0

17

18
210

(= G L R

— o ——- - e
Amplitude
G.M.T Period - e A
A
e
M. S. Sec. U Kms.
53 42 710
48
54 56
00 43
31 51
36 49
ol
38 07
39 06
15 26 9000
25 33
09 45 17210
10 06
17 33
40 41
41 04
58 37 17400
59 04
48 06
17
50 54
51 02
25 44
53
26 13
12 30
22 54
40
25 38
53 00 12 +9
19 36 8665
24 17
29 30
41
41 37 11110
45 00
48
18 22
48
49 11
50
49 59 0335
51 10
53 15
00 19
01 18
37 18 14335
32
39 21
47 24
56 36
01 24
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Preceded by microseisms

Very weak

” 4]

Dilatation

Preceded by microseisms

Dilatation.

Confused with the precedir

choe



Remarks

Amplitude
No. Date | Comp Phase G.M.T. Period |— A
n Al'.'
i g L =
H. M. S. Sec. u Kms,
237 8 Z el 10 10 32
5 Z - 41
Z e 12 36
AL e 13 11
E e 14 23
q F 10°
238 | . o iP 12 07 21
= Z - 46
A e 11 24
N e | 30
l F 13°
239 12 Z eP 16 50 27
A e 51 43
Z e 52 56
F i i
240 14 Z e 4 45 11
Z - 53 30
241 14 /1 lll eP 22 10 44 3445
Z - 1 | 21
N e ik 36
N | (S) 48
N e 16 06
7/ - 20 06
E | M 25
! F 22
242 17 Z | eP 19 47 50
7 = 50 09
N o 03 42
F 21
243 17 Z e 22 07 49
Z e 08 15
Z o 37
N = 13 12
i F n2:
244 | 22 Z eP 10 29 53
N (S) 40 27
‘ Z i 43 | 09
F 12°
245 24 Z PKP 13 23 36 17220
r E- e 45
Z PKKP 57
4 e 24 48
Z PP 27 13
| F 15
246 24 Z ! ePKP 20 38 50 18445
Z e 39 09
Z (PKKP) 48
/ ¢ 42 36
Z PP 43 45
F 28°
247 25 Z 2 5 41 13
/4 ¢ 45 03
248 25 / iP 17 21 41 1890
Z PP 22 03
E e 23 22
EN eS 24 45
EN SS 25 12
I 18°
249 28 Z ¢ 17 55 34
Z | e 53
ZE | 57 23
Z i 48
Z ' 58 12
F 18°
Dec.
250 1 Z iP 15 02 29 8135
NE (S) 11 58
F Iy £
251 2 E 6 15 42 03
E ¢ 51
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Compression
Very weak

Very weak
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Very weak

Ll )]

Compression

Confused with microseism

Dilatation

Very weak
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257

259

260

261

262

9/10

10
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14

18
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ZmzZmmmm

b1 9 [0 0 2 N N NNN NNN

ZZNNNN

NNE;NN ;

NN NHHENNN

\

ZZZZNZN

EZZNNNNNN

Z NN

Phase GM.T Period
. M. S. Sec.
e 43 28
F | 16°5
ePKP 20 11 16
- eSSl
e 12 18
PP 14 12
SKS , 44
PSKS 24 20
PS 26 51
F 24°0
PKP 8 07 04
PP 09 55
(SKP) 10 28
eFKP 7 57 31
e 58 10
o 8 01 04
F 10°0
eP 16 43 37
PKP 46 48
PP 48 36
ISKS 28 39
s 55 06
PS 58 39
PPS 17 00 02
F 19°2
P 21 53 06
pP 54 03
- 66 22
PP 57 33
(iSKS) 22 03 33
SKKS 04 02
F 2°0
|e 3 05 34
PP 09 53
PS 19 27
PPS) 20 20
e 23 48
F 51
iPKP 13 42 28
PKKP 99
pPKP 43 45
Pr 46 24
“ 47 18
¢ 52 45
SKSP 55 53
F 16°2
oP 00 51 24
" 54 39
F 1°0
iPKP 2 12 18
PKKP 42
pKKP 13 15
PP 16 12
. 19 54
i 21 06
i 23 50
F 4’0
el 14 30 30
n 34 12
4 i 35 06
o 37 06
PPP 35
¢ 39 46
¢ 41 20
e 42 24
i 45 00
K 18°2
el 15 58 15
PP 16 02 22
S 09 42
K 1 7+2

Kms.

15745

15555

15745

13890

12220

12220

16945 |

16890

12620

11220

h = 100 Km.

h = 225 Km.

Compression

h = 300 Km.

Very weak

Compression

h = 200 Km.
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