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INTRODUCTION AND MAIN RESULTS

This presentation focuses on four important historical earthquakes occurred in Marmara — = \%

Sea, examines them by digitizing analog seismograms using the vectorization method
and shows seismic parameters re-determined by analyzing original waveforms through
the modern techniques. The results clarify the region’s seismotectonics by identifying
likely locations and magnitudes of future large earthquakes.
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Introduction Dat Data/Method Analysis After Vectorization
ata:
The Kandilli Observatory and Earthquake Research ) ) o
Institute (KOERI), established in the 1800s, began Collected analog seismogram data is mostly from the One of the main problem is the curvatures on seismic
recording earthquakes in the 1880s and today operates European Observatories and EUROSEISMOS Project jcraces, which is a result of mechanism of the traditional
160 seismic stations across Trkiye. 1912 Sarkdy-Mirefte, 1935 Erdek-Marmara Islands, ~ nstrument -
The Marmara Region is shaped by the westward motion and 1963 Cinarcik earthquakes. o geforet_\/ectorizaﬂon and
of the Anatolian Plate along the North Anatolian Fault ~  ~ . .55'&??"“1”1;;,‘m(3.rff£'lm__w,_, =
Zone, where the Main Marmara Fault remains a major — TR AIEIDG record from *&
seismic hazard with a seismic gap since 1766. KOERI's « MR SR EGe S siglil  Copenhagen station for ‘ #”j y
historical catalog includes ~600 earthquakes from 2000 | # AGC PR O = : W?WWWMW'
BC to 1900 AD, showing the region’s long record of e i B ISK, 1935
destructive events. Studying historical earthquakes ’ : ‘ . .
. . . . After Correction *Arm length in mechanical
through seismograms is crucial for assessing future :
T : . . seismographs
events in Istanbul and its surroundings, a megacity of . Old sei . ! .Curvature correction
nearly 20 million people. We re-evaluated the 1912 * seismograms: varies by seismoaram
Sarkéy—Murefte, 1935 Erdek—Marmara Islands, and = 1.s *Valuable records for \ y nogre
o - [ X *Measured using circles on
1963 Cinarcik earthquakes by digitizing original | % seismology max amolitude
seismograms and appyling modern seismological e o v e e W *Hard to collect from old _p
methods on them, contributing to a better understanding \/ectorization Process: archives Spectral Analysis
of Marmq_(a sei_s_motegtonic§ and fyture hgzardﬂ. Poor quality (low dynamic  After trace vectorization and corrections(skew, curvature),
s T S range, response issues)  P-S interval was selected for spectral anaysis to find low-
:} *Missing info for frequency level (Q0) and corner frequency (fc).
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Collected Bulletins Results for 1935, 14:41 and 16:20 Earthquake: Epicenter and Fault Types
The instrument constants have been collected _ . o
from various sources to carry out spectral 0 * o e = RIS
analysis to deal with instrument response. =4 *mm R Q - ; D 8 L
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SR 1963758 pﬂ@mg;fr i R,g‘ 1935 Septé mber Ambrasas (1958 and 3 by 158 Bullenn bl e RS RS
WHeChert = = =~ /j\‘yiéchen A b ‘
Bulletin of National Research Council INGV Results for 1963, Earthquake : Epicenter and Fault Types Conclusions
Website. European Observatories have been : | @7 g “  3 The 1912 earthquake had Mw 7.13, R=41.6 km,
con§ulted. . O A . Mo=8.26x10""Nm, and a 26-bar stress drop.
Epicenter Calculation and Moment - R The 1935 events (Mw 6.4 & 6.0) had ~15 km fault
Tensor Inversion Q- - radii, Mo =1.77x10" Nm and 1.46x10'"® Nm, with
For epicenter, Hypocentre 3.2. software 8 ) moment tensor inversion revealing no.rmal
(Lienert, 1994) by using velocity model of O T faulting at 4 km and 10 km depths—determined
INV algorithm produced by Dreger (2002). Vi g varcie I o IERE P : Ambraseys & Jackson, 2000). The 1963 quake
T A _ (Mw 6.2) had a 13 km fault radius, normal faulting
Seismic parameter Calculation B, s D st e ey Nk (g, e (18D sieeksonend - ot 12 km depth, and was ~10 km off from Taymaz
Seismic Moment(Mo), Moment magnitude(Mw), Results for Seismic Parameters Et taI: (|1991).' DESIS  EElBrgEs, a.?allszg
Radius of the circular Source Zone and Stress Rosult 1012 1935 14:41 1935 16:20 1963 , 'f‘ orlce;. seismograms remalr;]s Vclj 2 odr
Drop have been estimated for the historical Mo [Nm] 8.3E+19 1,77E+18 1.46E+18 1.579E+18 In erpre Ing . Selsmlc SOurCeS, azar S, an
. Hw nuclear test impacts. @ &
. R[km] 41.6 15,17 15.19 13.32
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