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G-R Mothod (Least Square) in R =200 Km G-R Mothod (Least Square) in R = 150 Km
G-R Result Data Results Ms G-R Result Data Results Ms
Log(Nc) Log(Nc) | Nc. | No. | To(®) | From(s) Log(Nc) Log(Nc) Nc. | No. | To(®) | From(s)

2.22 2.23 170 | 44 44 4.2 1.98 1.99 97 24 4.4 42
2.09 2.10 126 | 30 4.6 44 1.86 1.86 73 18 4.6 44
1.95 1.98 96 27 4.8 4.6 1.73 1.74 55 12 4.8 4.6
1.81 1.84 69 13 5 4.8 1:61 1.63 43 7 5 4.8
1.67 1.75 56 24 52 5 1.49 1.56 36 14 5.2 5
1.53 1.51 32 10 5.4 5.2 1.37 1.34 22 6 5.4 5.2
1.40 1.34 22 5 5.6 5.4 1.25 1.20 16 2 5.6 5.4
1.26 1.23 17 2 5.8 5.6 1.12 1.15 14 2 5.8 5.6
1.12 1.18 15 0 6 5.8 1.00 1.08 12 0 6 5.8
0.98 1.18 15 6 6.2 6 0.88 1.08 12 4 6.2 6
0.84 0.95 9 2 6.4 6.2 0.76 0.90 8 2 6.4 6.2
0.70 0.85 7 2 6.6 6.4 0.63 0.78 6 2 6.6 6.4
0.57 0.70 5 3 6.8 6.6 0.51 0.60 4 2 6.8 6.6
0.43 0.30 2 1 7 6.8 0.39 0.30 2 1 7 6.8
0.29 0.00 1 0 7.2 7 0.27 0.00 1 0 7.2 7
0.15 0.00 1 0 7.4 7.2 0.15 0.00 1 0 7.4 7.2
0.02 0.00 1 0 7.6 7.4 0.02 0.00 1 0 7.6 7.4
-0.12 0.00 1 0 7.8 7.6 -0.10 0.00 1 0 7.8 7.6
-0.26 0.00 1 1 8 7.8 -0.22 0.00 1 1 8 7.8

Regression Output Regression Output
5.19 a 4.60 a
0.69 b 0.61 b

Log Nc=5.19 - 0.69Ms Log Nc=4.6 - 0.61Ms
WWW.SI D.ir
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R=150 Km R=200 Km
BETA =1.75+- 0.16 (b = 0.76+- 0.07) BETA =2.05+- 0.13 (b = 0.89+- 0.06)
LAMBDA = 0.352 +- 0.06 (for Mmin = 4.20) LAMBDA = 0.526 +- 0.081 (for Mmin = 4.20)
Mmax = 8.1(for Mmax obs. = 7.9 +- 0.50) Mmax =9.45 +-1.63 (for Mmax obs. = 7.9 +- 0.50)

Mag| Lambda RP Prob(T =1| 50 475 2475) Mag | Lambda RP Prob(T =1 500 1000 2000)
4.2 | 3.52E-01 | 2.84E+00 | 0.29392 1 1 1 4.2 | 5.26E-01 | 1.90E+00 | 0.40378 1 1 1
4.3 | 2.96E-01 | 3.38E+00 | 0.25384 1 1 1 4.3 | 428E-01 | 2.33E+00 | 0.34483 1 1 1
4.4 | 2.49E-01 | 4.02E+00 | 0.21865 1 1 1 4.4 | 3.50E-01 | 2.86E+00 | 0.29281 1 1 1
4.5 | 2.10E-01 | 4.77E+00 | 0.18796 1 1 1 4.5 | 2.87E-01 | 3.48E+00 | 0.24756 1 1 1
4.6 | 1.77E-01 | 5.65E+00 | 0.16134 1 1 1 4.6 | 2.36E-01 | 4.24E+00 | 0.20864 1 1 1
4.7 | 1.50E-01 | 6.68E+00 | 0.13835 1 1 1 4.7 | 1.94E-01 | 5.15E+00 | 0.17544 1 1 1
4.8 | 1.27E-01 | 7.89E+00 | 0.11855 1 1 1 4.8 | 1.60E-01 | 6.24E+00 | 0.14731 1 1 1
4.9 | 1.07E-01 | 9.31E+00 | 0.10155 1 1 1 4.9 | 1.32E-01 | 7.55E+00 | 0.12359 1 1 1

5 | 9.12E-02 | 1.10E+01 | 0.08697 1 1 1 5 1.10E-01 | 9.11E+00 | /0.10365 1 1 1
5.1 | 7.76E-02 | 1.29E+01 | 0.07448 1 1 1 5.1 | 9.12E-02 | 1.10E+01 0.08693 1 1 1
5.2 | 6.61E-02 | 1.51E+01 0.0638 1 1 1 5.2 | 7.59E-02 | 1.32E+01 0.07294 1 1 1
5.3 | 5.63E-02 | 1.78E+01 | 0.05466 1 1 1 5.3 | 6.33E-02 | 1.58E+01 0.06124 1 1 1
5.4 | 4.80E-02 | 2.08E+01 | 0.04684 1 1 1 5.4 | 5.29E-02 | 1.89E+01 0.05146 1 1 1
5.5 | 4.10E-02 | 2.44E+01 | 0.04015 1 1 1 5.5 | 4.43E-02 | 2.26E+01 0.04328 1 1 1
5.6 | 3.51E-02 | 2.85E+01 | 0.03443 | 0.99999 1 1 5.6 3.72E-02 | 2.69E+01 0.03644 1 1 1
5.7 | 3.00E-02 | 3.33E+01 | 0.02953 | 0.99997 1 1 5.7 | 3.12E-02 | 3.20E+01 0.03072 | 0.99998 1 1
5.8 | 2.57E-02 | 3.89E+01 | 0.02534 | 0.99992 1 1 5.8 | 2.63E-02 | 3.80E+01 0.02593 | 0.99993 1 1
5.9 | 2.20E-02 | 4.55E+01 | 0.02174 | 0.99977 1 1 5.9 | 2.22E-02 | 4.51E+01 0.02191 | 0.99978 1 1

6 | 1.88E-02 | 5.31E+01 | 0.01865 | 0.99939 1 1 6 1.87E-02 | 5.34E+01 0.01854 | 0.99937 1 1
6.1 | 1.61E-02 | 6.20E+01 | 0.01599 | 0.99854 | 0.99999 1 6.1 | 1.58E-02 | 6.31E+01 0.01571 | 0.99839 | 0.99998 1
6.2 | 1.38E-02 | 7.24E+01 | 0.01371 |0.99679 |0.99995 1 6.2 | 1.34E-02 | 7.45E+01 | 0.01332 | 0.99631 | 0.99994 1
6.3 | 1.18E-02 | 8.46E+01 | 0.01175 | 0.99347 | 0.99986 1 6.3 | 1.14E-02 | 8.79E+01 0.01131 0.99232 | 0.99982 1
6.4 | 1.01E-02 | 9.89E+01 {.0.01006 |.0.98766 | 0.99961 1 6.4 | 9.67E-03 | 1.03E+02 | 0.00962 | 0.98536 | 0.99948 1
6.5 | 8.64E-03 | 1.16E+02 | 0.0086 [0.97819 | 0.999 |0.99999 6.5 | 8.22E-03 | 1.22E+02 | 0.00819 | 0.97426 | 0.99869 | 0.99999
6.6 | 7.37E-03 | 1.36E+02 | 0.00734 | 0.96375 | 0.99767 | 0.99997 6.6 | 7.00E-03 | 1.43E+02 | 0.00698 | 0.95784 0.997 0.99996
6.7 | 6.28E-03 | 1.59E+02 | 0.00626 | 0.94306 | 0.99499 | 0.99991 6.7 | 5.97E-03 | 1.68E+02 | 0.00595 | 0.93522 | 0.99374 | 0.99987
6.8 | 5.33E-03 | 1.88E+02 | 0.00531 | 0.91499 | 0.98995 | 0.99972 6.8 | 5.09E-03 | 1.96E+02 | 0.00508 | 0.90589 | 0.98799 | 0.99962
6.9 | 4.51E-03 | 2.22E+02 | 0.0045 | 0.87873 | 0.98119 | 0.99922 6.9 | 4.35E-03 | 2.30E+02 | 0.00434 | 0.86988 | 0.97867 | 0.99904

7 | 3.80E-03 | 2.63E+02 | 0.00379 |0.83396 | 0.96695 |0.99801 7 | 3.72E-03 | 2.69E+02 | 0.00371 | 0.8277 | 0.96466 | 0.99777
7.1 | 3.18E-03 | 3.14E+02 | 0.00318 | 0.78083 | 0.94521 | 0.99531 7.1 | 3.18E-03 | 3.15E+02 | 0.00317 0.7803 | 0.94496 | 0.99527
7.2 | 2.65E-03 | 3.77E+02 | 0.00265 | 0.71995 | 0.91386 | 0.98972 7.2 | 2.72E-03 | 3.68E+02 | 0.00272 | 0.72889 | 0.91889 | 0.99074
7.3 | 2.18E-03 | 4.58E+02 | 0.00218 | 0.65236 | 0.87097 | 0.97899 7.3 | 2.33E-03 | 4.30E+02 | 0.00232 | 0.67483 | 0.88617 | 0.98319
7.4 | 1.78E-03 | 5.62E+02 | 0.00178 | 0.57937| 0.81502 | 0.9598 7.4 | 1.99E-03 | 5.02E+02 | 0.00199 | 0.61949 | 0.84702 | 0.97149
7.5 | 1.43E-03 | 7.01E+02 | 0.00143 | 0.50243 | 0.74509 | 0.92764 7.5 | 1.70E-03 | 5.87E+02 0.0017 0.56411 | 0.80205 | 0.95452
7.6 | 1.12E-03 | 8.93E+02 | 0.00112 | 0.42307 | 0.66101 | 0.87694 7.6 | 1.46E-03 | 6.86E+02 | 0.00146 | 0.50976 | 0.75225 | 0.93135
7.7 | 8.50E-04 | 1.18E+03 | 0.00085 | 0.34273 | 0.56334 | 0.80139 7.7 | 1.25E-03 | 8.02E+02 | 0.00125 | 0.45733 | 0.69881 | 0.90136
7.8 | 6.15E-04 | 1.62E+03 | 0.00062 | 0.26273 | 0.45333 | 0.69451 7.8 | 1.06E-03 | 9.40E+02 | 0.00106 | 0.40746 | 0.64303 | 0.86438
7.9 | 4.10E-04 | 2.44E+03 | 0.00041 |0.18421 | 0.33278 | 0.55035 7.9 | 9.07E-04 | 1.10E+03 | 0.00091 0.3606 | 0.58616 | 0.82065
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Return Surface wave Return Surface wave
Period Magnitude (Ms) Period Magnitude (Ms)
(Year) (Year)
200 150 200 150
1 4.6 43 50 7.0 6.9
2 5.1 4.8 75 7.2 7.2
3 5.3 5.0 100 7.4 7.4
4 5.5 5.2 125 7.6 7.6
5 5.6 54 150 7.7 7.7
6 5.7 5.5 175 7.8 7.8
7 5.8 5.6 200 7.8 7.9
8 5.9 5.7 300 8< 8<
9 6.0 5.8 400 8< 8<
10 6.0 5.8 500 8< 8<
11 6.1 5.9 600 8< 8<
12 6.1 6.0 700 8< 8<
13 6.2 6.0 800 8< 8<
14 6.2 6.1 900 8< 8<
15 6.3 6.1 1000 8< 8<
16 6.3 6.2 1100 8< 8<
17 6.4 6.2 1200 8< 8<
18 6.4 6.2 1300 8< 8<
19 6.4 6.3 1400 8< 8<
20 6.5 6.3 1500 8< 8<
21 6.5 6.4 1600 8< 8<
22 6.5 6.4 1700 8< 8<
23 6.5 6.4 1800 8< 8<
24 6.6 6.4 1900 8< 8<
25 6.6 6.5 2000 8< 8<

j\b' dﬁ\x.& éha}f;:@;ﬁms@)_}{ wj:l.hA)_}!u:n) C,.if)'\{a)}i—f d}b
Kijko-Sellevoll &3, 5l ostizal b 1)kuT JuS wlobs 6la 31 (5 205k Y o+

Earthquakes Return Period (Kijko-Sellevoll Method)
. Return Period . Return Period
Magnitude (year) Magnitude (year)
(Ms) (Ms)
R=150 | R=200 R=150 | R=200
4.2 3 2 6.1 62 63
4.3 3 2 6.2 72 75
4.4 4 3 6.3 85 88
4.5 5 3 6.4 99 103
4.6 6 4 6.5 116 122
4.7 7 5 6.6 136 143
4.8 8 6 6.7 159 168
4.9 9 8 6.8 188 196
5 11 9 6.9 222 230
5.1 13 11 7 263 269
5.2 15 13 7.1 314 315
53 18 16 7.2 377 368
54 21 19 7.3 458 430
5.5 24 23 7.4 562 502
5.6 29 27 7.5 701 587
5.7 33 32 7.6 893 686
5.8 39 38 7.7 1180 802
5.9 46 45 7.8 1620 940
6 53 53 7.9 2440 1100
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Date Epicenter Focal Depth Magnitude
References

Year | month day Lat Long Ms mb | M Mw
1593 37.8 47.5 6.1 AMB
1844 5 13 37.4 48 6.9 AMB
1851 4 9 40 47.3 6.2 AMB
1862 12 19 39.3 47.8 6.1 AMB
1868 3 18 39.6 47.6 6 AMB
1879 3 22 37.8 47.9 6.7 AMB
1883 5 3 37.9 47.2 6.2 AMB
1924 2 19 39 47.5 6.5 ISS
1948 7 7 36.75 49.4 6 ISS
1956 10 26 38.9 48.3 6 MOS
1956 6 2 37.18 50 6.2 4.8 CP(BAN)
1978 5 26 37 50 6.3 4.6 CGS
1990 6 20 37.07 49.23 10 7.4 6.2 ISC
1997 2 28 38.124 48.076 9.7 6.1 4.6 NOS
1998 7 9 38.718 48.525 26 6, 4.7 6 ISC
2000 11 25 40.24 49.95 50 6.9 4.8 ERL
2012 8 11 38.329 46.826 11 6.7 4.6 HFSI1
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Abstract

The north-south trending Astara Fault System (AFS) is located in the east of Talesh Mountains (TM) and west of the Caspian Sea. The probable
seismic activity of this fault system will largely affect the north of GilanProvince. The AFS is one of the basement faults in Iran, which plays
an important role in TaleshMountains region and subsidence of the South Caspian Basin (SCB). It seems that the AFS is the source of moderate
to large magnitude instrumental earthquakes such as the 16-4-1913 (Magnitude=5.1), 11-7-1970 (Magnitude Mb=5.2), 4-11-1978 (Magnitude
Ms=6.0) earthquakes.However, little is known about historical earthquakes related to the AFS, butit has been probably the source of the 1709AD
and 1713AD historical earthquakes in Rasht. In spite of the earthquakes attributed to the AFS, the lack of critical seismic information such as
recurrence interval, slip rate and activity rate of the AFS has made its future seismic activity‘ambiguous. This research aims at assessing the
earthquake recurrence interval related to the AFS. Therefore, two different methods, i.e. Gutenberg—Richter and Kijko—Sellovelmethods,were
used to estimate the recurrence interval. The results obtained from the Gutenberg—Richter method represent anearthquake of Ms>8 to occur
in the interval of 500, 1000 and 2000 years. The results of the Kijko—Sellovel method, however, representearthquakes with the magnitudes of
Ms =7.3, Ms =7.7 andMs =7.9 to occur in the interval of 500, 1000 and 2000 years, respectively.

Keywords: Astara Fault System, Activity rate, Return period, Paleoseismology, Seismic Risk Assessment.
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