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Many thanks to Dr. Ambroseys and Dr. Tchelenko
for their reports on earthquakes which have been
occured in Iran in the last two years of 1969 and
1970. These reports have been gatherd by Hr. R.
Arian and are added as appendix III in this paper.
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Time

No. Date (euT) Epicenter Mi» «  Depth

H M 8 S

84s 1 Aug. 1970 1M1 ko 39 3725 N 55.6 E 4.9 33 UsA
85  20Aug. 1970 15 29 52 29.3 N 51.6 E bt 33 usa
86. 30Aug. 1970 16 17 31 374 N 56,0 E 5.1 33 USA
87, 3 Septs1970 22 3B 09 4.0 N 53,6 E bb 36 USA
88, B Sept1970 12 ¥ 07 28.6 N 58,9 E 4,8 21 -USA
89¢ 3 Oct. 1970 02, 47 W1 -3 N 42,3 B LS 24 USA
9. 30ct.19%0 06 57 02 361 N 5.4 E k1 68 USA
| 91, 70ct. 190 02 20 3 2.8 N 565 B 5.0 b3 UsA
92, 180ct, 1970 06 10 39 273 N 550 E 48 0 USA
§3. 20 Oct.1970 10 3% 19 27.6 N 5672 E b9 b usk
| 94y 27 Oct.1970 20 1 05 26.5 N 553 E UL 16 USA
95, 9 Nove 1970 17 41 42 29,5 N 56,9 E 5.5 106 USA
| 96  12Nov. 1976 13 10 . 06 383 N 572 E b6 63 USA
97, 21 z_aov.;g?o 8 35 55 4.0 N 4.3 E 51 68 USA
98, 29 Nov.%0 17 37 4  39.6. N Sh6 E b 53 uSA
12 Decs1970 11 16 13 37.2 N S5 B b5 M6 USA
26 Dec.1970 19 527 04 27.8 N '57.9 he8 7l usA

Pate for the month of Decs not completed






-

14

52

Pime * pth
Noo Date . (acT) Epicenter Mo
| O VI oy
30, 3 Nov. 1969 21 53 16 26,70 N 5370 E 5,0 8 USA
3. 4Nov, 199 20 17 48 400N  S0.0E 5.0 29 UsA
32, b Nov.1969 21 05 57 .’Ao,23 N 50,20E = N Usa
53.  SNov. 1969 19 02 18 26,50 N 53.60E - N USA
B4 G Nov. 1969  Oh 36 01  26.30N  53.90 E 5.0 N UsA
35.  7Nov. 1969 13 18 4%  26,70N 53.30E 4.6 N USA
36, 7Nov.1969 15 167 Ob  26.60N  S30E 5.0 N USA
37. ? Nov. 1969 16 30 | 30 | 26;60 N '153.30 E 5.0 N l?SA-
3B. 7Nov.19%9 18 33 60 250N  E0.0E 64 35 USA
39, 8Nov. 1969 00 38 48 26,70 N ;3.70 E - N USA
. M Nov.1%69 00 30 35 330N  55.00E 5.0 N UsA
. 15 Nove1969. 23 | 58 s o 26,80 N 53.50 B by b2 USA
k2. 23 Nov.i969 11 o b5 38,3 N 55.50E ko 38 USA
b3, 2k Nov.1969 15 b4 23 »‘38;AO:N_ 55030 E b8 49 USA
Wb, 25 Nov.1969 09 16 07 BION S5.50E kB N USA
45. . 28 Nov.1969 '§1 "'292" é8 ) ;6;20 N 45,20 E 4,7 16 USA
6.  1Dec. 1969 13 Oh B 26,50 N  53.50E b7 1 USA
47. 2 Dec. 1%9 2'2' 6 16 33.90N 58,60 5.1 N oA
R L | YEAR 1970

8. 3 Jane 1970 13 20 Oh 32.6 N 48,70 E | LG 33 USA
49, 3 Jan. 1970 16 35 58 32,60 48.8CE 5.0 32 USA
50, 7 Jan, 1970 18 - 23 36 4k0.20 N 50.10 E k4.6 (l;o UsA
$1. 9Jdm. 190 09 23 05  3B.SON  S5.40E b8 23 UsA
%2, 19 Jan.197o | 17 '19 26 36.90 N 48,80 E b 27 USA
53, 19 Jam.19%0 19 M 59 25,30 N 61030 E bk N USA
54, 20 Jg;;;,19'éo " 00 13 30,70 N 51,40 E 4,9 25 UsA

5. 2o a9 05 36,80 N 5490 E 5.4 35 us

T T T o



-3-

Noo Date . ?(lag;) Epicenter M Lepth—

A . . s ' KM Y
56, 22 Feb.1970 10 45 19  32.50N L4860E - N USA
57. 23 Feb.1970 1 22 26 27.80N  SWS0E 5.5 20 USA
58, 25Feb.970 15 07 51 3MON  S5.0E 5.0 36 USA
5. 28 Feb.1970 19 58 48 27.8 N 56,30 E 5.5 35 UsA
60.  1Mar. 1970 20 42 b5 34.00N  S8.90E 5.2 39 USA
6. 6Mar, 1970 19 4O 07 28,20 N 57,50 E L7 69 UsA
62,  1Mar, 1970 22 © 06 2k 28‘.40 N  572.50E k.7 67 usA:
63. 1!{ Mar,1970 01 51 4  38.60N LW E 5.3 23 USA
6k, 15 Mar,.1970 %5 10 39 32,20 N 49,40 - 65 USA
65. 17 Mar,1970 23 19 &2 33,90N 59.70E 5.0 19 USA
66. 21 Mar.1970 13 23 14 27,80 N S4.60E 46 k2 UsA
67. 1 Apr.1970 , 23 Sh& 06 28.00 N 56,70 E 5.4 62 USA
68. 3 Apr. 1970 20 55 55 37,10 N Sh.60E 5.2 | k3  USA
69. & Apr. 1970 10 S8 09 B'f.oo N 59.40E 48 8 USA
2. i6Apr. 1970 01 26 52 3BJON  WBGOE k9 78 . USA
?e 41 May,7970 03 12 20 28".50 N 5230 F 5.4 22 7 usa
72. B May1970 06 55 26  20.60N  52.90E b7 ko usA _
73, 7 June1970 17 48 34 33.00N 49,00 E b7 50 USA
P4, 16 Junel9?0 17 25 G2 29.60 N~ 51,30 E k.3 38 UsA
75. 27 Junel9® 07 57 55 35.20N 50,70 Eoho T usA
?6. 30 June1970 15 35 32  .3MON  S53.0E bo 1 USA
97, 11 Juyi9?0 22 W1 16 37.60N  U.00E 5.4 65 USA
78, 12Julylg70 01 16 09 040N S51.70E 6.0 - USA
9. 21 Juiy1970 10 39 1 29.30N 52.20E kS5 20 USA
8, 30Julyt90 00 52 20 380N S55.90E 5.7 19 USA
8. 30 July1970 02 02 o 37.60 N 55.80 E 4.8 10 USA
82, 30 Julyi970 2 35 1 ‘37.56 N 55.80E 1:.9 N USA
85. 30Julyig?0 13 26 09  37.50N  55.80E - - LA






A UEDIX TTT

MO, Date '{2?;) Epicenter , e
H 1 s KM
1. 10 Jan.1969 23 16 37 32,50 N U8, %0 E 4,6 62 USA
2. 26 Jan.1969 . 02 25 56 36,80 N 54,50 E 4,8 48 UsA
3, 5 Feb.1969 20 25 52 380N k5.3 E 45 N USA’
b, 7 Feb.1969 01 03 06 32,60 N 48,10 E 4.7 51 USA.
5. 8 Fleb.“.'%9 23 23 35 29,90 8 S51.00E 5.1 52 USA
6. 43 Feb.969 - 11 11 26 25,00 N 62,90 E 5.2 N USA
7 b Kar.1969 17 35 U9 30.10 N S7.80E 4,3 59 USA
8. 12 Mar.1969 17 43 34 28.30N  S3.10E 4.5 16 USA
9. 9 Apr.1969 o oh 49 37.00N SWLSOE - ] USA
10.  1hApr.1969 13 13 22 27.80 K S54L70E 5.0 ULk USA
11.  29Apr.1969 oh 3 W 29.60 N 51,50 E 5.6 36 USA
12. 12 May.1969 2 2 b5 35.50 N 52,50 E -~ 29 USA
13. 12 May.1969 19 09 09 27.80 N 56,50 E 4.9 50 UsA
14, b May.1969 00 b 3b 29.30 N 45,00 E 4.5 36 USA
45. 1 June 1969 12 36 30 26,70 N 60,60 E 47 50 USh
46. & June 1969 % 21 35 25.60 N 61.10E 4.7 N USA
17, 21June 1969 6 35 08 240N  57.50E 5.3 65 USA
18.  28June 1969 22 3 16 32,30 N S56.1CE 4,7 N UsA
19. 1 July 1969 06 00 55  2B.20N  55.k0 B 4,8 95 USA
20.  20July 1969 22 37 30 28.20 N 57.30E L9 57 USA
21. 1 Aug. 1969 23 22 35 34300 L5.MOE b9 66 USh
22, 23hug. 1969 19 16 18 33.90N  S8.AMOE 5.1 32 USA
23, 1Bept.1969 23 16 10 . 0.9 N 49.B0F kg9 28 usA
2h, 2 Bept.1969 3 %0  Ob 30,20 N S57.70 E 5.3 20 USA
25. 3 Sept.1969 23 39 . '03 34,30 N 59,30 E 4.8 N USA
26,  25Sept.1969 15 25 29 360N S50 E 5.1 32 us:
27. 70ct. 1969 W 39 29  36.60H U3.60E b b v
28, 20 Oct.196% % 27 25 2,0N 497 B 47 52 v




13

107

114

11
104
108

103
110

115
100
116

106~
IF (XX) 107,107,108
PNI=0,5*RiI
P2=111
DO 104 K=1,NY

~ YY=YCOR(1)~Y

IF(ABS(YY).LE, 0,005) GO TO 114
IF(YY) 110,114,111 |
Ri1=0,5*RM1

BN3=R1

B2=Ri2°0,5

BHb=EN-RM1-BM2-EM3

GO TO 140

Y=Y+DY

- L=L+NX

CONTINUE
X=X+DX

L=L+1

CONTINUE
E(L)=E(L)+B{1
L1=1+1

L2=L+NX
L3=14NX+1
B(L1)=E(L1)+BM2
E(L2)=E(L2)+R
E(L3)=E(1,3)+EMk4
CONTINUE =~
CONTINUE
NTINUE
NE=NX*NY
Y=YINT



=107~

M=1
K=MK
DO 5 4=1,NY
WRITE (6,6)Y
WRITE (6,4) (E(J),J=M,K)
© 6 FORMAT (1HO,2HY=F6,2)
L FORMAT (110,5E13.4)
Y=Y+DY
H_--:K+1.
=K+NX
5 CONTINUE
RETURN

)



SEXECUTE IBJOB
SIBJOB FIOCS
© BIBFTIC MAIN '

OOMHON YCOR(1500) ,XCOR(1500) , ZHAG( 1500) ,NFOD(1500) ,N(1500) ,NADATA
THIS, FROGRAN 1S TO CALCULATE THE RELEASED ENERGY OF EARTHQUAKES
WHICH GCCURRED IN IRAN BETVEEN YEAR 1900 TO YEAR 1969 |
CALL INPUT

STOP

END

*



~105-

SIBFIC DICKI
SUBROUTINE INFUT
DIN:XSIOH E(1300), SOURCE (4)
COMHOE YCOUR (1500), XCOR(1500), 2Z1AG(1500), NFOD (1500), N(1500), KDATA
XSCALE = 1,700 |
YSCALE = 1.725
READ (5.3) XINT,XFIN,DX,YINT,YFIN,DY
3 FORMAT {6F10,2)
READ (5,2) KADATA
® FORMAT (16)
DO 400 1=1,NDATA .
READ (5,1) N (1), N.DAY ,MON,NYEAR,NHOUR,YCOR (1), XCOR (1),ZMAG (1),
INFOD (1) ,SOURCE ,NSAFE
1 FORMAT (15,14,A4,15,17,2F6.2,F4,1.15,446,12)
IF (NSAFE .EQ. 9) GO TO 116 |
IF (£:AG (1) .LT. 1.0) GO TO 115
102 2= 12.20+1.44*Z6AG (1)
Bi= 10.0 **Z
‘I=EM
R12=0,0
R:3=0,0
B44=0,0
1=1
X= XINT + DX
Y~ YINT + DY
NX= (XFIN-XINT)/DX+0.1
NY=(YFIN-YINT)/DY+0.1
DO 103 J=1,NX
XX=XCOR (1)-X .
IF (ABS(XX).LE. 0,005) G0 TO 113
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28.00
28.00
28,00
28.00
28,00
26.00
36,90
37.20

37.25
38,00

28,00

28,00

27.25
30.50

31.50
28050

52450
51.00
52,50
22+50
52050
52.50
52,75
53.50
56.90
57.20

50.25
50.00

52,80
52475

60.00
60.00
59.00
57.25

ko5

5.0

4,7

5.0

k.5

SHI

PRS 36,80
USA-OS
SHI

USA
USA-J08
BCI
USA-¥0S
BCI

QUE-USA

Cp

CP

FRS 36,40
PRS 36,16
PRS 37.40
PRS 37,18
PRS 31417
BCI-USA

NOS

PRS 37.18

PRS 37,18

FRS 37.18

BCI~USA
BCI-}OS
PRS 27.18

PRS 36.85

_BCI

}OS-USA

BCI-ISS

BCI-REC

54,50

48,20
h9.58
49,50
49,60
48.43

50,C0
50,00
50,00

5600

Shot2




543
Sl

si6
Sh7
548
549
SH9A
550
550A
5
552
553
554

555 -

556
557
558
259

561

563 -

565

%% %

18

1
28

11
24
25
29

1
2h
2h
2

22
14
29
14

MAR
Al'R
AR
AFR
A¥R
HAY

LAY

JUL
JUL
JUL

SE¥

DEC

DEC

JAN
Jin

1957,
1953
1953
1953
1953
1953
1953

1953

1953
1953
1953
1953
1953
1953
1953
1953
1953
1953
1953
1953
1953
1953
1953
+ E

* %8

1954
1954
1954

0201%1
022475
041500
063234
203000
154500
043000

000224

212218

065154
152508
052056
162930

014533

233000

151210

040900
A R

¢ & & &
075108
214721

37.90

55050
37.00

35.00

35460

39.80
37.00

39,90
35.90

26.80

3550
3570

3730

k400,

19

57,80
55.20

5430

48,25

59.00

50.00
55.10
55.40
5?.00
53.50

56,80
48,00
5 &4

¢ ¢ ¢ % 20

40,00
32,50

49,69

55475

.

071714 39,70 54,00

4,0

4.8

4.5
b.S
b,7

4,2
5

h.6

4.2

P
cr

¥RS 33,59
CCP. CF

.. PRS"‘%.S;

BCZ.STH
FRS 35,55
ERS 335.8C
CCP-CP

PRS 35.2¢

YRS 36,55

Cp

PRS 37,60
Ccp

PRS 33.43
CFoKAR
CP.LCP
CP-CCP

Ce..cCy

- CP

PRS 35.23
PRS 35.23
¥RS 34,80
cP

SCI;-USQ' PR

o oy
LTI

5577

52.2%

52,34



560
HOOA
570
571
572
575

57h

587

589
59

A

12
22

2>

YALR

MAY
MAY
JUK
JUH
Jun
AUG
AUG

SEP

ocT

NOV
OV
NOV

D=C

JAN
JAN

NAR .

HAY

- Jm.

TGnh

195
195k
1954
1954
1054
1954

- 195h

1954

1954

195h
195’§
1954

1954

1954
195%
1954
1954

1955
1955
1955
1955
1955

1h7508

o7h400

010600

213500
145900
023000
224700

004306
203839
22h?729
060000

205223

043130
005755
166805

155636
175059

20,00

39.00

35430

36,00

26.75

38.90

37.00

$7.10

22,70

36,50

38450
37.10
28.00
ho,00

39.00

55,00
S0
53%.50
53.20

52,00

48.70

57.50

k.5

4.0

56,50

45.80

57.30
5330

b,6

h.8
5¢5

b b

b2

REC
IS8S
BCI-STH

BCI-STH

FRS ASTAUEH--ASHRAL,

IRS 37.62
BCI.-STH
CP-KAR
FRS 28.98
cp

PRS 35.23
cP

ECA

CP-1SS

PRS 32.h0
cp

FRS 37.18
PRS 37.10
CP-CCP-USA
REC

PRS 29.63
CcP

—_—

P

BCI
CP’

o
58,41

51,41

50,30

52055



497
b8
458A
499

501

503
5034

05

07

510
511
512
513
513A
51
515
516
5164

517

9

¥ 83 K 3

;13

-d
\n

13

?

wm

=y
LA

rOV

NOV
ROV

DEC

KAR

KAR

ava
AUG
AUG

AUG
AUG

(AT
A N

>,

1951

1951
1951
1951
1951
1951

1952
1952
195
1952
1952
1952
1952
1952
1952
1952

1952
1952
1952

1952
1952

P i ata
. ,J' N o

140147

ook121
103900
20503k
0733C0
182107

105000
052603
050748
050000
074200

004351

103036
143000
014933

143045
061455

30,00 -55.40
36,10 52.50
35470 53.20
38,50 5750
38,80 55.40
3720 55.10
33.00 58.00
28,00 57.00
28,50 58,30

195 2

$ &8 8020

38,50 45,00
37.90 58.80

3730 57.40

3750 0410

29.80 -51.80
33.70 47,50
31,50 49.30
31,10 49.80
33,70 46.80
32,50 52400
32.10 m

i3t 320 B30

4.5
4.5

&05

FE g8 8 epe

FRS 37.04
PRS 35.20
RS 37.10
RS 37.38
ﬁts 35.80

FRS 37.18

PES 37.18

BCI-STH

k5,10
58.40
58.50
46.23

52.10

S0, 1Y



528
528A
529
520
531
532
935
534
235
575A
535B
536
537
538
539
540
5l
Sh2

29

15

15
16

25
27

12

13

14
19
25

»
[N 7Y
SE
ocT

ocT
DEC

DEC

DEC

JAN
JAH§
JAR

JAll

JAN

1952

Y E

. ¢t %

1955

1953
1953
1953
1953
1953
1953

1953

1953
1953
1653
195?
1953

02504
191200

09,000

172650
A R

* & % *

131512

200600
174937
123351

233539
183636

ol3628
183500

1953

;- r . ..\{:'o
39,00 hli.20

36470 5h.50

27.30 53.20

28,00 58,10
19 8 3

* % & & & * »

27.90 54,80
28,80 st.50
31.50 58.00
38,00 57.90
37.90 57.40

38,00 57.70

38.40 45.10

" 35.80 55.00

35,30 55.20
35.20 55.00
35.60 5ke70

5.0

4.6

)
9"

6.2

6h

Iss

CP- VAR 735

I85-CC-CF

PRS

PRS

155

FRS

PRS

3718

27,20



4s1
52
4524
4523
453
hs%

k57
458
439
460
L61
- k62
k63

holA
L1

4654
4658

h67

k69
470
K7

12

12

25

% .
16

AlR

"MAY

MAY

KAY

HAY

JUN

AUG
AUG
AUG
AUG

SEF¥

SEY

ROV

rov

1959

15650

1950
1950
1950
1950
1950
1950
1950

1950

1950

1950

1950

1950

1951

- 1951
- 1951

063000
081502

164259

111656
043216

054500
090218
08000
052914
093657
184000
082646

225638

014405

163726

171839
A R

s 5 & 8

175350
233756
174630

36,50
39,00

36,50
38.00
38.4%0
38,30

37.10

38,40
38.40

3770
34,50
34,00
40,00

40,00
40,00
33.30
33.30
37.00
19

45,00
44,30

58.50
58.50
58,40
58,00

55.90

58.40
58.40

53,60
60.70
62,00
54,60
55.80
56,00

58.00
58.00

k4,00
5 1

s 5 * & & % @

39.20
37.50

38.30

49.50

.20,
58.60.

4.8

4.5

6.0

4,0

b5

4.6
b,7
k.5

k.7

-Be6

12

14

1"

PRS 38,18 44,77
M

.CP

PRS 33.93 5C.40
CP-CCP-RU

1SS
I18S-CCY=RU--REC.CP
RU-CF

YRS 36,74 5‘4.95
RS 36,90 44.95
PRS 35.20 32.00

PRS 36,47 52.33
I15S-RU..CP

BCI

FRS 35,70 52.60
Cp |

o



LY,

Y

l;'/l';
b7y
LA
76
k77
478
b?79

480

L48oa
481
482
483
483A
L84
48ha
485
486
487
488
488A
489
hoo
491

ho2
k93

.
t

22

17

19
25
16

28

YED
IIAR

VAR

lAR
FAR
AR
APR

AlR

MAY

JUH

JUuL

JUL

AUG

AUG
SEP .

SEP

i551
1951
1951
1951

1951
1951
1951
1951
1951

1951
1951
1951

1951

1951
1951
1951
1951

270231
100102
073000
181500
0632141

011958
033450
112203

184623

190145
222721
230936
235210

140000

1300000

113203

74,80

37.60
36.50
32,00
32.20
35,70
35,60
36,70
27.10
37.50
28.00

31.20

58,60
48,50

58,20

44,00

52,10

57.60
48,50
50.00
hg,30
57.00
58.00
57.70
5170
57,00

57,00

4,8

4,8

5.0
6.2

4,5
6.0

IRS 36,50

PHS 36,60

cp

JIS5-CP
~FRS  38.48

KAR
PRS 37.62
PRS 3h.60
185

PRS 35,40

BCI~1SS
REC-PER
155-5TH
Iss

cp

cp

€CP-CP

IS5-REC

" PRS  27.15
PRS 27,15

FRS 28.98
FRS 37.k0

PRS 27.18

RS 37.07
PRS. 37,10

 res

53 o?'{‘)

55,40

58 b
50,80

51.26

57,00
57,09
5Q.83

57,92 -

56.27

49,70

49,50



4p8¢c

k10
411
k12
413
3a
4y
415
416
417
418
419
h20
§21
. h22
h23
oy
ks
426
427
42§A
k278
428
k29
k30
431
-
b33
;'kak

24
28
29

- HAY

HA

JUN

JUN

JUN

JUL

*JUL

JUL

JUL

JUL
AUG
AUG
AUG
AUG
AUG
AUG

SEr

SEP
SEP

SEP

NOV

149
1949
194¢
1949
1949
1949
1949
1949
1949
1949
1949
1949
1949
1949

1949

1949
1949
1949
1949

1949

1949

090000
050312
091000

051700

" 015045

071200
011100
211000
034040
0z 3000
214800
212600
224400
071439
0154C0
055100
221700
151600
014733

191900,

125300
132100
173600
10263O
194500

150545

37.30
27420
37.90
38.00
34,00

37.90
37.70
37,70
27.50
27.20
37.70
26,30
37.60
27,20
37.60
37.60
36.70
37.70
35030

37.80

37.60
37.40

"36.60

58,50
58,40
58,60
56.00
56420
58.10
58.70
58.90
5620
58.30
58.60
57.50
58.20
44,60

57.20
58.05
58.08

h4,50

55.20

h.9

4,0

4,0

3.5
3¢5
3¢5

3¢5

3¢5

3¢5
3¢5
4.5
345

h.5

’y;o

k.0
3.5

5.0

540

11

1

10

10

10

10

10

0
10
12
10

1

1

- 10

FRS 27.15 57.09
KAR
Iss

:Rn

RU

JSS-ERG

FRS 38018 h“c??

RU

RU

RU
USA.JSS-REC
1SS

RU

1SS

RU

ISss

RU

CCr-RU

RU
ISS-KAR

FRS 35.98 45.90
PRS 36.24 46.25
RU

FRS 38,18 Wh.77
RU

RU

 ISS-ERG-FAR

3

IRS 38,48 5&&&?7

ckborem



Lho
hhion
L
1;152
Lhz
432
L3
bilihy
s
"
hh6A
L46B
k7
hi8
4o
k50
b5
500
h50C

22
10
1h
16
17

19 .

22

10

oy
DL
i C
DI

L3
prc

FEB

FEB.

AR

HAR

BAR

AER

1950

o0
190

1950

1950

1950

1950
- 1950
1.95’\.
aom0

1146
Cc3h350

252400

014215

224513
000559

225356

23331“‘

o2h327

57000

Ay

X o

26,00
27,00

38,00

27420
27,70
27,30

27630

24,00

25050

36.60

37460
37.60

37,90

01‘38.10

38400

53,00

£5.00

59,00
5650

57.00

5400
55030

She?0

58.60

58020
60,00 5

b5

kS

4,0

4,0

S5l
5.2

1"

11

11

"
13

13

RS 36,85 S4,L2

185.-RIC

IRS 31.b4 19,52
185..C} -CCI ~RU

188

185. CI'~CCI-RY

RS 37,47 57.71

FRS 35,98
YRS 36,52
¥RS 28.98

RU-REC
Yms 37.52

45.90
k€420

50483

‘5}’.635

L 98435 . -



%9 26 APR 1948 072413 35.30 44,60 k.5 15S-ERG-EAR

370 1 MAY 1948 170000 PRS 36,85 5h.h2
370A PRS 36.80 54,10
371 10 MAY 1948 013000 PRS 38,54 44,94
372 17 JUN 1948 140822 39.50 49,00 158 -

372A : : PRS 36.16 50.00
372B FRS 36,40 48.30
375 18 JUN 1948 184432 37,50 57.80 5.7 . I55-Ck ~CCE ~RU
374 30 JW 1948 193139 36,50 49,00 1ss

37hA : FRS 37.18 h9.33
374B . FRS 36.16 50.00
374C PRS 36.40 48,30
375 1 JuL 1948 020000 _ PRS 34,07 49.70
376 5 JUL 1948 135314 29,50 57.50 5.7 1SS

376A 30.50 58.50 5.7 REC

3768 PRS 29.10 58,35
377 7 JuL 1948 PRS 36.75 k9. 4o
378 30 JUL 1948 ~ PRS 36.90 54,05
379 30 JUL 1948 033007 31.00 49,00 1SS

379A PRS 31,17 48.43
380 5 AUG 1948 223514 31.00 49.00 Iss - |
381 8 AU 1948 FRS 28.85 52.57
382 8 AUG 1948 111811 33,20 59,00 188

383 2 oCcT 1948 030000 ~ PRS  33.64 U6.43
38k 3 OCT 1948 203000 PRS 36.30 59.61
385 5 OCT 1948 202000 37.60 57.80 7.2 16 REC

3854 ‘ 37.90 " 58;60 | IsS

3858 4 37,80 58.60 7.0 16 CP-CCP-RU

386 6 0T 1948 0120444 37,40 3B.80 5.7 W CP-OCH-RU
386 . 3.9 860 1



391
392
393

394

395
3954
396
397
395
399
koo

ho1
402
403

Los

4o?

hoBA

23
2h:

25

1
15
19

13

. CCT

ocT

oCT

NOV

NOV

NCV
ﬁCV
DEC
DEC

DEC

é
Jal
JAR
JAH
MAR

1AR

ALR

AFR

1649
1949

o200 30,00 593.50

061625 37,30 59,00

37.90 58,00

100000

1652424 38,30 59.20
p

k700 37.30 58.50

144000
210000
072000
045810 37.60 58.60
010000

AR 19409

AR
200703 37,00 57.00
224500

194100 37.30 58.30
163640 29,80 51.80
134800 37.90 58.30
025060

062500
0h2208 27.20 56,20

27.00 56,00

b7

4.7

4.0

4,0

4.0

6.0

6.0

12

12

11

12

12

11

1"

100

100

CIRS T 37,0

CCl..CL-RU
ISS

YRS 37.62

FRS 2349

IRS 37.08
FRS 37.40
1RS 29,62
1SS-CCF-RY
RU

FRS 37,08
Prs 28.85
PRS 38.18
PRS 26.£0
RUCCP

RS 27.62

CP..RU-CCF

RS 35.23

RU
STH-1S8S

RU

PRS- 36,70
s, 35476

FRS - 36.18

1s5

USA-RiC

FRS 27,18

56,27

59,48
52657
L, 77
510

%
e
J -3

52 eji"

5}.32

5880



3208
329C
330
332
333
- 33h
33hA
335.
336
3364
337
3374
2378
338
329

340
341
3h2
343
34t
345
346

347

19
27
17
17

19.

KAR
JUL
AUG
AUG

oCT

NOV

DEC

JAN
JAN

MAR

VAY

JuL,

1946
1946
1946
1946

020000
162542
094803
233737

001120

153739

214744

1946
1046

Y E A R

$ & % 9 8 90 0

141103
033000
063000
120000
004955
115044
033640

1947
1947
1947
1947
1947
1947
1947

1947 150000
1947. 1145121

35.60 45 w
35.60
35.60
35.00
29,50
39.50
38.80
ho.00
39.70

39.90

45,80
45,80
46.00
57.50
k4,00
44,20
Sk.60
54,60
54,20

1.9 4 7

* 5 & & ¢ s @

28.50 51.50

26,30 55.k0
40.00 54,60

35.50 59.00

36.20 58,00
+36.30 " 57.50

5.5
5.6
5.6
Je5

5.0

741

6.5
745

“.2 -
b2

4.2
4.2

15
15

12

12

-1

11

PRS 29.62 51,65
PRS 28.98 50.83
PRS 34,30 48,81
ERG-ISS—KAR
ERG-ISS-GR
ERG-~1SS

GR-KAR

185

IS5-ERG

REC

1SS-GR

Cl~CCF-RU

REC

48.81

hg.70

FRS 34,30

PRS 34,07

188

iy, 77,
59420
59.20

FRS 38.18
. 32.89
FRS 32.89
155-CP~CCF
CP~CCF-RU

FRS 36,30

PRS 33.54

59.61
46.87

CR-RU



2h81
39

357
3574
358
359

361

363
3624

365

367

7
25

25
26

1

11
29
13

19

10
1

1

JUL
SEl
SEP

SEP

SEF

SEP

SEr

ocT

oCT

ROV

JAN

M7
1947
1?&?
1947

1947
1947

1947
1947

1947

1947
1947
1947
1947
1947

1948
1948
1948

| 19&8 |
1948

0600CO
051500
09C000
122809

182510

070431

c81610
061346

157814

183000
190000
220538
o2ukh2

233824
203000
153109

153000

211812

33.70

33.30
33430

33.30
26.00
27.50
25.80
33.20

26,00

3330

58.70 6.7

58.70
58.70

58.70

57.20
58,00
57.40
63.70

6.2

. 4580

79,00

6.2 -

FRS. 37,47
IRS 33,5

FRS 35,83

PRS .°2G.62-

ISS-GR
FRS 33.73

Iss

PRS 36,20
FRS 33.88
Iss

GR

FRS 23.30

PRS 25.65

_FRS 35,80

IS8

1SS

" FRS 35.70

FRS 37.47
PRS 37,40
1SS

FRS 34,20

PRs 3L.20

IS8

57.27
46.87
NTY

¥ 5 1 065

55,18

58.83
57,43

58.80
57.77
52,10

57 o1

57.92

43.h0

148 .40

E
1
e



291
291A
282
293
254

255

2968
297
298
299

301
302
303

§R ¢ ¢

18

27

29

31

11

28
29
19
23
13
29

MAR

NAR

JUL

DEC

APR

AFR
APR
AFR
MR
MAY

JUK
JUL
AUG

AUG

ROV

JUN

v o®
1942

1942
1942
1942
Y E

i =%

1943

1945
1945

& R

061000

183803

180553

182930
162200

025721
050000
050000
123000
163000
135000
193940

203000

1 9 L 2

R 4 B K EE E % & F K & 8

35430
3700
39.6C
27,00

29.50

55.00
53¢50

54,00

5k.50
57:30

19 43

* & % % & %

28.00

61400

19 4 &

. * % % ¥ %

36,00

36470
36,00

36.00
36400

36,00

5’"‘080
5k 450
54,80

54480
5300

Ls,00

4,5

5.0

5.2

5.2

b7

55

12

13

12

CCF-RU

CF

ISS

1SS

- CP=CCE

CF-CCP-RU

188

ccp

PRS

32.45

CCP-RU

cp

PRS
KAR
RS
FRS

PRS

¥RS

FRS

36.90

36490
34,32
3030
36.85
36.85

37.h2

37.42
36.20

48,35

sh By

54,87
h7407
57.09
sh.b2
Sh.42

h7,20

47,72
57:70



AR
312
313
3134
31k1

315,

316A.
316B
316C
317
318
319
3194
320
320A
321
322

323

324
325
326
326A
327
3274
320
329

1

15

10

!

11
19
21

27
29

28

b
18

10

12

JAH

FEB
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VAY

VAY
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JUN

JUL
SEP
SE¥

SEP
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FAR
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131325

204658
02215k

26,30 55,40
206,30 55.40
36,50 5770
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32.89
3333
32.60

ISS-KAR

-5

51.26

52.34
52.40
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264A
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21
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18
28
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JUL
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JUL
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57480
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27k
275
276
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25

18

16
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HAY
JUN
JUL

JUL
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1940
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1940
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1941
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210154
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001835
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46.40
47.50
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5.6
5.6
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5.0

55
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5.6
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209
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212
213
214
215
216
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219
220
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221
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224
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13
18

19

13

31
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%5
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AIR
AFR
AIR
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1935
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230
231 2
232 8
2324
233 22
234 15
235 27
236 8
237 24
238 17
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24 30
2414
2hA

2k2 16
243 20
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2h5 7
246 6
2?2 7
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249 13
250 7
2504
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HAY
JuL

SEP

SEP
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oCcT

JAN

AFR
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JUK

AUG
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NOV
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1935
1935

1935
1935
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Y E
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1936
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1936
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1936
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1937
1937
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011602 36,40
37.30
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25450
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180
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189A
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21HAY
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7 AUG
8 AUG
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1932

1932
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52,00
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b7
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5.0
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CP-CCP-RU
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197
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200
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28
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BEAY
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FEB

1932

1932

1953

1933
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1934
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39.00
35.00
35.10
39.20
39.00
32.00
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20,00
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46,60
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5.6
4.9
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6.0
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125 3 AIR
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127 6 MaY
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1284
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1308
131 8 MAY
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134 - 9 KAY
135 9 MAY
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139 11 hAY
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1930
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1930
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1930
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1930
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014300
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110300
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29,00
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37.50
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55.00
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33.70
32,00
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areas between Budjourd and Semnan, Amol and Hzimad;m, Khoi and Ker-
manshah, Hamadan and Golpaigan rnight be the scence of a future cat-

agtrophic earthquake,

Since apecific pre df.;',"}'i.f.on of the time and magnitude of futuze earth-
quakea i8 at the present time impalisible, the past seismic history of
a region is of great impsriahce to the designen, and are#s with a well
documented geemic higtory could be a test site for precdiction of future

earthquaker.
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CONCLUSION

A re;view of the eartlxq\lul‘(e history of Irap shows that this country
isina s;ism'ic region. Most of the seismic activity orfginated along
the pre existing faults. or branches of these faults. Tl';e main seismic
activity in Iran during 'the last sixty-nine yeéys \'vas along two bands,
one in the north, and another iy the southwest, The h'igh casualty rate

¢

and damage is due,to the weak constfuction, poor workmanship and absence
of building regulation. Dangerous spots should be avoided for the site
of impcrtant constructions, It is better to build on firm ground although

close to a potential fault than some distance away from it on poor ground.

The numerous earthquakes which occurred in Iran during the last sixty-

ninc years tchould bring up the following three important factors.

1) Cumulative effects of a sequence of shocks on any type of con-

Y, struction,

2} Necessity for proper code and regulations, nof only for the design,

but also for proper repair and strengthening of damaged structures.
3) Through study of the overall stability ¢f a site;> -

THese are some of the important factors that should be‘_co‘nsi&‘ered in
the design and canstruction of structures which are necessary to resist

earthquakes.
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f the assumption of a ypiform stored ene:'g'y is valid, the expectancy
of an earthquake occuring in the future between those areas where the
gradient of energy released is maximum is more than in other areas.
An earliet paper on Seismicity of Iran indicates that these areas that
are now quiescent have been active in the past. The adopted {Fig. 10)
from reference No. 1l shows the active areas of the past:- The heavey
shaded ayeas shown in (Fig. 10) are regions over which the efch;ta of
earthquakes should have been felt most strongly. The following quo-

tation from. the same reference is very appropriate atithis time.

"The recent earthquake of 1962 at Buyin south of Qazvin shows

a revival of activity after a pexiod of rest of nearly 300 years,
This event belongs to the same zone of eeismic activity which,
according to historical data and to the tectonics of the region,
passes a few Kilometers naxth of Tehran, a modern city about half
a century old which so fa: experienced no earthqua{ke damage of
any consequence. The nearby old city of Rey has been destroyed

many times; the last time was 800 years ago'.

It is possibie that these areas that aze quiescent now and have

been active in the past will be active again in the future, especially
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running along the Zagros fault, from Khoi through Kermanshah and Shirag .

to Bandax-Abbas. There have been eome earthquakes around Kerman and
Bam along Kul;banqn and Naibadon faalts. For a clear picture of the first
band, a reference to (Fig. 9) shows a bigger ecale of the area which has
been adoptec:i from reference No. 8. The explanation of figures are as

follow.

(1) Regions devastated by eaxthquakez between 850 AD and 1872,

(2), (4), (6) (8) Microseismic epicenters of intensity group II, 17,
IV, and V recpectively. (9) Microseizmic epicenter of unknown intensity
group. (3), (5). (7). (10) Maczoseismic epicenters of inteneity group
I, 17, IV and V respectively; small Jines point to corréesponding micro-
seiemic epicenters. (1) Fault-plan: solution data, (12} Fault breaks
from field eveidence. (13) Major regional faalt trends. (14) Towns.
(15) Villagee, eettlements. {16) Maximal iroseismals for the period
1933-1963. (17) Unit enexgy values in ergs 1016 per year per 100 sq. kme.

Inten  :les in (MM),

To aesociate the energy releazed map of “ran (Fig. 5) with these maps

it ir clear that In some regions the enc1gy that has been releared i&¢ maximum. |

|
|
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are impossible to predict, the above {ormula wiil mezely givo

interval of number of earthquake of specified magnitude in-

squarec kilometers.

"

2.

g regurrence

v hundred



DISCUSSION

Earthquake frequency study based on the data covering the ooy few
centuries has f{ailed to reveal any significant information, and could be
misleading.» i The purpose of this report is not to help in the prodioting
of future earthquakes, but rather to show where past earthquakcs have

& “ ' . . « .
caused damage and may cause in the future, It seems that sulsindl activity

in Iran originates along the pre-existing faults ox branches of (hcse faults,

To study the collected duta and frequency distribution curve {viy. ¥)andicates
that most of these earthquakes fall on the class d 5. 9:, I"\ o5, and some
(A

shocks of class ¢ and b also cccur. The largest shock recordea after 1900
is in order of magnitude of 7. 5. All the earthquakes aft-— 0 . 1 . present

are shallow earthquakes with a focal depth of between 20-40 Kilometers,

A reference to the magp of cpicenters (Fig. 3) and tectowss snep of Iran
(Fig.4), shows that most of these earthquakes in a period of sixty-nine years
occurred in two main bands, the first band running along the Shahrud fault
in the southern part of the Elburz mountains, from Mashad through Shirvan,
Budjnurd, Shahrud, Damghan, Tchran and Buyin-Zahra tc Haniadur, There
have been some earthquakes along the same band along the Dorunch {ault which

by-passes Torbut-Hydari. The second band is in the south-west of iran
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wherve N= number of earthqguakes in sixty ninc years, and A and B are

constants. and M is magnitude.

for M= 5,0 N=280 log N= 2. 447
M= 6.0 N=60 log N= 1.778
therefore A= ..0.67 and B =5 79

then the equation becomes:
log N = 5.79 .. 0. 67M

for a period of sixty-none years.

J
Assuming that le 1\’/69 where Nl is number of carthquakes for one

year

log N;= log N - log 69

log Nj= 3.95 - 0. 67M

The above cquation governs a total area of 2}9)’{106 kilometers squarc,

for every hundred square kilometers we have:
log Nl: 100> 1- 5~ 0.67M

where N] 100 ie a probablc number of earthquakes of magnitude M or greates

for cne year in every hundred square kilometers.

Since precise cond’tnns to which all the future projects are subjectied
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the potentia) energy stored in the material is- converted to nmecha?xical work
in an carthquale, such as movement of the crustal block, or crushing of
materjal alc;ngtthc fault zone, and partly is dissipated in heat, Energy -
of an carthquake which is radiated in the form of elastic waves, is related.

to the magnitude of earthquake by the following formula;

(Bath 1958) : log E=12.24 +1.44 M

in which E is the energy in (ergs) and M is the magnitude in (MM) scale.

In these energy distribution maps (Figé 5, 6, 7), the cumulative energyr
"elease for every 2, 500 squave kilometers of area has been calculated and
qual enexgy tin;s have becn plotted (all the ﬁgures have the coefficient of
O21 ergs). The'pat.tern shows the energy released in Iran durix.lg a period
{69 years. To rclate this map with the tectomc map of Iran, it is possxbw

%

0 conclude the probable region of fufure earthquakes

FREQUENCY D'STRIBUTION LOGARITHM OF NUMBER OF EARTH.
QUAKES VERSUS MAGN:TUDE (log N - M)

From collection of data a curve of magnitude against number of earth-

vakes {or eixty-nine years has beep constructed {Fig. 8).

The governing equation for the curve of Figure 8 is:

log N= AM + B
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f?«ﬁ, 000 square miles, Several new fawtt scarps were formed and a narrow
sane extending east-west for over 60 miles was disrupted by fault movements,
“Near the fault ‘zzone, the shock was felt with an intensity IX (MM) to VIII

‘,(near Rudok only IX), and caused damage to 324 villages with a total population

 0£199, 500, It killed 12, 225 and injured 2, 776 persons. -

‘31 August 1968

Dasht Biaz Earthqu;ke: On August 31, 1968, an earthquake with a
magnitude of 7. 3 occurred at the east central part of Iran in Khorasan
- province, The earthquake happened in a rather isolated and thinly
popﬁlated arca, and the focal depth was less than _15 kilometers. The shock
was associated with at least 80 km of east-west faulting, Maximum relative
displacement of 4. 5 m lateral and 1. 2 m vertical were measured on single
ruptures, but the cumulativg strike-slip movemens across the fault zone,

which in places is 300 m wide, was much larger,

The shock destroyed about 12, 000 houses and killed more than 10, 000 people



la

CHAPTER -3

APPLICATION.

The cellected data has been uscd to construct a epicent’er map for
Sean (175_[;. 3;. and alsec a distribution map cf energy {Figs. 5, 6, 7) and a
frc'q‘a.e;rcy d‘s? ribupon loga~ithm of number of earthquaice versus magnitude
[Fig. ) The main purpose of these mpas s to show the time dependenze of
past earthquakes and the pattern of their occurrence in the past. The energy
release map has becn plotted on three separate sheets for the periods of
19001969 (¥ig. 5). 19001950 (Fig., 6) and (Fig. -7) for the period 1950-1969 .
if the azsumption cf a uniform stored evergy is valid, the expectancy of an
ea~thquake c:cuﬁng in the future between those areas where the gradient of

energy ~elease¢d is maximum is more than in other areas.

To associate energy flux map with map of epicenters and tectonic of

Iran, it is pdssible to suspect the location of future earthquakes.

[

). DISTR/BUT.ON OF SE:SM.C ENERGY N :RAN

An eavhtquake is caused by a svdden reisase of the strain eaergy stored
in the crusta’s After an earthquake at the surface almost all'the stored

ene-gy is releasad: in decper shocks only part of it is released, Part of
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3 QOctober 1948

A very strong eérthquake demolished five villages near Daregaz, and
352 persons were killed and 540 injured. The earthquake was felt in
Meshhad, Shirvan, Bajourd, Guchan and Schabur:

5 October 1948

A strong earthquake of magnitude 7. 2 completely destroyed the City
of Ashkabad (USSR) and-She damags eutanied én Soex.

12 February 1953

" A destructive eirthquake demolished Torud and its meighbourhood,

causing an enormous death toll, About 9000 people were killed and 54

injured. 500 houses weks smis

31 October 1956

‘A destructive earthquake of magnitude 6. 4 occurred in Lar near Bosto

. and some 225 persons were killed and more than 3, 000 were injured.

2 July 1957

A strong earthquake of magnitude 7.4 occurred in Mazandaran. In Bal
amd its vicinity over 1, 000 people were killed and many villages were

destroyad.



17

A destructive carthquake of 'nagnitude of 7.0 shook western part of
Iran and caused grcat damagce to Farsinaz, Kangavar and many other villages.

Some 1, 508 pcople were killed and 20, 000 became homeless.

16 August 1952

An earthquake demolished many villages and caused great loss of life
and property in Nakavand and nearby villages. Over 100 villages were

completely ruined and some 200 persons killed.

24 April 1960

A destructive earthquake of magnitude 5.9 demolished the city of Lar,

All the buildings were completely ruined and some 1, 500 persons killed.

11 June 1961

An earthquake with magnitude 6.9 occurred in Lar, causing some damage t

the old city and 60 people were killed.

1 September 1962

Buyin-Zahra Earthquake: On septemb.ervl, 1962, at about 19 h, 20 m.(GM1
north-west of lran was shaken by a strong earthquake of magnitude 7.1, 'i’he

shock was felt with an intensity greater than IIJ (MM) over an area of about
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the ficld right after the earthquake The épicentera that can be -
assessed using macroseismic data are sometimes quite different from
those qund instrun;entally. Assigning intensity to a particular area

is a .aalter of personal Judgement. Two isomeismal maps drawn by two
people are not the same. The accura‘cy of the map and information is
.dependent on the experience and Judgement of the person assigning in.
tensity to a particular area. Macroseismic information exists for only

few earthquakes in Iran. A short description of some important earth-

quakes in Iran i{s given belwo.

23 Janu_ary 1909

A strong éarthquake with magnitude 7. 4 occurred in Lourestan with
probable epi'center between Brojerd and Esfahan, After shocks continued
for several days. Damage extended from Brojerd towards Esfahan for
36 Km. Lavan was completely destroyed, A total of 128 villages were

damaged, and more than 1, 700 men killed, not including the women and

children.

1 May 1929

An earthquake with magnitude of 7, 1 occurred in the province of

Khorasan with damage from Bandargaz to Kalat. The towns of Shirvan
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and Bujourd were severely damaged and in Ashkabad i. 000 pcople were
killed. A cleft 3 yards wide was opened between the towns Khaki and Bagham,
This cleft extended to a distance of 18 miles, ‘Casualties amounted to

3,253 killed,' 1,121 injurcd, 88 villages destroyed and 6, 542 cattle killed.

6 May 1930

An earthquake with magnitude 7.0 occurred in the Azarbaizan and Salmas

area and all the houses, mosques and bazaars were destroyed.

An earthquake of magnitude 6.7 occurred south-east of Sari. 27 villages

were destroyed and nearly 400 people killed.

11 May 1945

In Firuzkoh a severe carthquake occurred, and in Garmsar nearly every-
thing was demolished. Altogether some 2, 000 houses were ruined and 20 per-

sons were killed and 80 wounded.

23 Septcmber 1947

A destructive earthquake demolished some villages near Ghain and caused
a large dcath toll and great damage. In Dulat Abad, 170 were killedkan‘d 58
injured, and in Sarayan, Gharmeh and Hesarian some 12 persons wexre killed

and 43 persons were injured.
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registered. Whenever there is macroscismic information avail-

able this is indicated in Appendix I by the letter PRS (PRESS).

1.

(standardised at Imperial College).

SOURCES OF INFORMATION

The source of information used in this report are as follows

Source
R

Wil: Willson

Gr: Gutenberg and Richter
ERD; Erdbebeniwarte

KAR: Karnik

STH: Stahl

Hec: Heck

Ru: Rustanovic

CP: USSR station bulletins
CCPE. Atlas USSR earthquake

ISS: International Seismology
Summary,

PUL Pulkovo

Period covered

1902, 1908, 1917-20

1903 1909-11, 1923-47
1905

1908-67

1909, 1917, 1922-60

1909

1912, 1917, 1923-50, 1962
1912-57

1912-13, 1917, 1923-62
1913, 1917-56

1917



. 12.

13.
14.
15.

16.
17.
18.

19.

20.
21,
22.
23.
24.
25.
26,
217,
28,
29.
30.

ERG: Ergin
KS: Ksara
}'-‘E'R: Peronaci

USA: United States, Coast and
Geodetic Survey,

Gut; Gutenberg
OMO: Omori

REC: Revue pour l'etude des
Galamites.

BCI: Bureau Central Interna
- tional de Seismologic

MoS: Moskva
Que: Quetta

SHI: Shillong
SHR: Shiraz
SRK: Shirokova
HAG: Hagiwara
FS: Fisher

Teh: Tehran
AFS;: Afshar

Z4; Fizika Zemli
25: Fisika Zemli

1924, 1927, 1932, 1940-41, 1946-62

1925

1927, 1931, 1938
1931, 1938-40, 1949, 1953-69

1934
1935
1946-65

1952-64

1953-64
1956-63
1956-62
1957-64
1957
1958
1960

 1961-63
1962

1964
1965






'CHAPTER II

 ANALYSIS OF DATA

The data gathered for thi‘srreport has been used to construct a map
of epicenter for Iran (Fig. 3). This map is vl’:a‘aed exclusively on in-
strumental data which is availablé at the Engiﬁeering Seismology Section
of Im:perial College. Data has also been gathered from dilferent sources
such as I8S, BCIS, USGGS. USSR stations, as well as from other sources.
For each earthquake the date, time, coordinate of the epicentre, magnitude,
focal depth and sources of information have been recorded on IBM Cards, a
print out of which is shown in Appendix I. Epicenfers have Eeen generally
recorded to the nearest hundredth of degree latitude and longitude but this
does not reflect a corresponding accuracy. The origin time is given in
GMT in hours, minutéc and seconds. There are many earthquakes f{or
which different epicenters are given by different seismic networks. The
epicenter used in this map ha;s been designated by a serial number, while
anernatiﬁpiceaters are récorded by the same serial number but with an
additional letter such as A, B, C, etc. showing the quality of the detex-
minants. The magmmde used is the average of the m?g:;itudgs available
for the ;am’e' event, *I;!iere is a discrepancy in focal depth determination

between stations, and therefore all the available focal depths have been
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~eritically., Existing data hés been influenced by past and peresent culture,
In tertain regions where there is a number of good stations nearby and ef-
fec‘;:ive. news media, minor shocks can be recorded, whereas this is not

~ the case in a desert area. Availability of information depends on population,
density of stations and newspapers; a region that has these factors has

adequate information coverage.

4. DISTRIBUTION OF SEISMiC ACTIVITY AND CORRELATION BETWEEN
ACTIVITY AND TECTONICS FOR THE PERIOD 1900-1969.

A glance at the location of epicentres on the maﬁ (Fig. 3) shows that
most of the activity for the period of 1900~ 1969 is spread through northern
and western parts of Iran. There are two main distinct bands, one ;tarting
from the north-east and extending towards the north-west along the Elburz
mountain and the Caspian Sea coasts. The second band starts from the north-
west and extends towards the western and southern parts of Iran along the
Zagros range. These two bands of seismié activity align with pre-existing
faults, or with branches of these faults. Due to the {act that the northern
epicentres are very close to numerous U. S, S, R, seismic stations and the
western epicentres are close to European stations, and al#® because both
these areas of concentrated activity are densely populated, we have a good

collection of information. The rest of thé country, especially the central
pax;,ts of Iran, being sparsely populated and isolated from the rﬁt of the

country by Kavir, we don't have adquate information for it.
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4) Quaternary alluvial ‘deposit.
5) Itncous xocks of different periods.
6) Pre-Devcnian Palezoic sehists and marbles,

7) Axis of compression calculated from fault-plane solutions.

All the material related to geology of Iran has been adopted from

referencee Nos. 9,10, 28, 34 and 68.

2. COMPILATION &F IN'ORMATION

The collection of information of damage is not very accurate, since
the populatioﬁ in Iran is not uniformly distributed. The exiéting inform-
ation up to the 1900 is mostly based on historical data and due to sparse
population in some regions it is impossible to collect uniform information.
There ic some information to be found betweeq the years 1900 to 1930
through newspapers and recording stations that existed at that time. From ;
1930 to the present, the improvement of technology, the increase in the

_number of scismic stations and the advancement of newspaper and news

media results in more reliable and uniform info:;mation.

3. ASSESSMENT OF HOMOGENEITY OF DATA

The available information is not homogenous and it must be considered



‘ end of Palaozoic time is sub;ected to a diﬁerent npheaval o
£ 3, Geoanticlmal zone o{ the begmnmg of Alpine cyclc which in ‘
: I‘a!ocene underwent a general upheaval in the north it lmffeﬂvd a2
' relatave subsidence N |
4, Gebantzclmal zone of the beginning of Alpme cycle. Sim:u
«Palocene undergoes a shght dlﬂerenual saggmg (for central Iran)
4. Geoantxclmal zone of first half cycle. Second half undergoes
depression In Palocene sharp ;agging. .In Niocene-Quarternary,
'dcpr.ession éﬁd upheavals (North of Elburz and Caspian Sea Coasts),
5. Tectoxﬁc thrust computed from fault plane.
: as= epicentre
b- Dip of fault plane in degree
c- Compression

d- Dip of compression in degree.

o
[}

Strike of fault plane

A reference to (Fig. 2) shows the geology of different segions. The
explanation of {igures are as foliows: | |
1). Devonian and Pre-Triassic roci;s.
'2) Cretaceous and Jurrassic limestoﬁe.

3} Mio-Pliocene conglomerated sandstone.
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heavy ra¥#and snow, and not being repaired properly in the pass, and
are now 'chedingly weak. Distribution of the damage in different
lbcalitiezhsii due to facts such aoproxi'milty to the epicentrae, nt
conatru&}h and workmanship and the absence of building regsistien.
'I'h?re a;-;‘many factors involved in designing in earthquake w,

the design of all important sturctures should, therefore, include

earthquake forces.

Since specific prediction of the time and magnitude of future
earthquakes is at the present time impossible, the past seismic

l.mlstory of Iran is of great importance to the designer.

LOCATION AND GENERAL GEOLOGY OF IRAN

Iran comprises the region between 25°-40° latitude (N) and -
43°- 62° longitude (E). To the north is the Caspian Sea and U, S, S. R, ,
" to the east is Afghanistan and Pakistan, to the south is the Gulf omean

aad Pevsian Gulf, and to the' west is Saudi Arabia, Iraqg and Tarkey.

In the north are the Elburz mountains and in the south-wébt is the
ragros range, at the centre is the depression of Dasht-Kavir anl fn the

west is Dasht-Lut, The Alpide belt that passes through Asia becowes
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~ wider in Iran 'I'he country can be divxed geologxcally into three
perta, the Elbdrz mountains wluch run east-west dzrectzon in the
north, the Zagros range in the south west and the Mob;l zone whxch
is an intensely folded mountain country at the centre Most ot’ Iran,

, includmg central lran. kwent through all types o{ a fully developed
Alpine-type orogency and tectomzatxon durmg Mesoeoxc and Tertiary
time in spite of the prevaxlmg character in preorogemc txme. A
typical geosynclinal development is recognized in the za.groa range
and east Iranian ranges. In central Iran geosynclinal depomtxon
took place in late Mesozoic time. A reference to (Fig. 1) will show

the following characteristics: | | ¢

1. Geoanticlinal zone of the first half of the Alpine cycle in upper
Jurassic and lower Jurassic upheavals are born.  The growth of a
general upheaval took place in the second half of the cycle. In lower
Cretaceous upheaval begins and an interrnption in the Iolded accumau-
lation which ceases with the Semonian tranegreesmn. At the end of
‘Cretaccous, the Elbury mountains emerge ‘and later on deposits

accumulated only on the periphery of the upheaval.

2 ‘Geoanticlieal mnee*fe‘i‘ﬁe%‘*we beginning of ~»esagmpma«ema. At
the end of Cretaceous this sone is involved in intense sagging. From the



INTRODUCTION

There is very little printed material on the seismicity of Iran,
and the seismic history of the region is -/ very well known. The
population in Iran is not spread m;iformly thoughout the country and
for some regions it is difficult to collect information about past
earthquakes. There is very little published information to suggest
that any known earthquake prior to 15)00 was as large as any of the
shocks recorded after 1900. From the period of 1900.to the present,

however, we have more information, but this is scattered in the literature.

The purpose of this report is to collect the available seismic inform-
ation for the period after 1900 and to construct for the whole country a
map of instrumental epicenters. Also, to associate fhe generalised
tectonic map of Iran with this map and to identify critical areas where
carthquakes have caused great damage and may cause in the future again.
Earthquake history, however, does not always suffice to describe the
seismic potential of a region, but it may indicate regions which are of
low Aseismic periodicity, and for which seismo-tectonic studies may prove

them to be of laten activity. .



CHAPTER I

STATEMENTS OF THE PROBLEM

A strong earthquake always leaves behind many collapsed buildings
and causes belated structural dar;aage. This damage may not show up
immediatel'y; but it weakens the strnéture and a future earthquake
may cause additional damage or éollapse. Poor construction in a
seismic area can be fatal. In rm;.ny cases structures withstood the
first shock but became progressively damaged by the earthquakes that
followed. The cumulative effect ¢f these earthquakes is considerable

and difficult to repair.

Iran is a country which is frequently effected by earthquakes, and
certain regions in the country are shaken more often than others. This
.can be shown to be true by gathering‘of data from past earthquakes. The
houses in the rural communities in Iran are built close together in clusters,
as this was the traditional pattern of \(illage development which is best
suited to the communities during uneasy years. With very few exceptions,
all the housea in villages in Iran are one storey adobe brick or mud dome |
with a mud wall and very heavy rnof construchons. Most houaes are very

old and have suffered considerable damage in the past through earthquakes, -
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