PRELIMINARY REPORT

MARMARA SEA EARTHQUAKE
MI=5.1
(Western Turkey)

www.deprem.qov.tr
www.afad.qgov.tr



http://www.deprem.gov.tr/
http://www.afad.gov.tr/

MARMARA SEA EARTHQUAKE (WESTERN TURKEY) (MI=5.1)

An earthquake with magnitude ML=5.1 occurred at local time 23:54 on June, 07, 2012. Epicenteral coordinates of
the earthquake was determined as 40.86 N - 27.90 E with focal depth 26.90 km. The magnitude of earthquake was
identified with AFAD National Seismological Observation Network and Kandilli Observatory and Earthquake Research
Institute. After this earthquake, 23 earthquakes were determined with magnitude range 1.9 — 3.2 in first 10 hours (Fig.1).

This earthquake was also felt in, Balikesir, Tekirdag, istanbul, Yalova, Bursa ve Kocaeli and it didn’t caused loss
of life and damaged.

Focal Mechanism Solutions performed by considering first motion direction of P wave and moment tensor
solution of MI=5.1 earthquake is emerged from strike slip faulting with normal component (Fig.2). The fault which
caused earthquake is located in the middle of Tekirdag hollowness and middle hollowness of western part of North
Anatolian Fault Zone (Fig.3)

This region is very active in terms of seismicity. Marmara region has been exposed to destructive earthquakes
during the historical and Instrumental times. Destructive earthquakes that occurred in the last century are given as;
1912 M=7.4, 1942 M=5.7 Marmara Sea, 1963 M=6.3 Cinarcik, 1964 M=7.0 Manyas, 1988 M=5.1 North Marmara, 1999 M=7.4
Kocaeli and 2011 MI=5.2 earthquakes (Fig.4,5).

June 07, 2012 Marmara Sea Earthquake was recorded by accelerometers at 46 different locations within National
Strong Ground Motion Observation Network operated by Earthquake Department at Disaster and Emergency
Management Presidency of Turkey. Peak ground acceleration values recorded at Tekirdag Marmara Ereglisi station
which is located at nearest distance (about 13 km) to epicenter of this earthquake are 55.6 gal in EW direction, 28.9 gal
in NS direction and 1.61 gal in up-down direction (Table 1, Fig. 6).

e REPUBLIC OF TURKEY
: N\ PRIME MINISTRY
@AD DISASTER AND EMERGENCY
/7 MANAGEMENT PRESIDENCY
. EARTHQUAKE DEPARTMENT



MARMARA SEA EARTHQUAKE (WESTERN TURKEY) (MI=5.1)

Peak ground acceleration and seismic intensity values that can be created by June,07, 2012 Marmara Sea
earthquake in the earthquake-hit area and its vicinity are estimated and the maps showing the spatial distribution of

these values are prepared (Fig.7,8).

Earthquake activity of this region (and all of Turkey) has been observed in Disaster and Emergency Management
Presidency, Earthquake Department Data Center Ankara 7 days/24 hours with 205 Seismic station and 371
accelerometer. Obtained results are shared with public, press and relevant authorized.

For your information.
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Fig. 1. 07/06/2012 Marmara Sea earthquake and aftershocks

Py g’ REPUBLIC OF TURKEY
PRIME MINISTRY
@AD DISASTER AND EMERGENCY
MANAGEMENT PRESIDENCY
— EARTHQUAKE DEPARTMENT




MARMARA SEA EARTHQUAKE (WESTERN TURKEY) (MI=5.1)

Date Time M Focal Mechanism Solution (According to P wave
First Motion)

07.06.2012 23:54 5.1
Date Time M Moment Tensor Solution
(with the ISOLA-GUI
FiE) 25
I
409" ; 408
3
408 408"
07.06.2012 23:54 5.1
FIE-¥ 28

MOMENT TENSOR SOLUTION
Trial source number :3 Mrr Htt Mpp
km =35.602 7.303 28.299

1. Mt Mrp  MED

Mw 4.9 21.372 -169.636 -68.145
DCw :87.2 Exponent (Hm): 14
CLVI% $12.8

varlance red.:0.445%6 % 44.56

serike Dip Rake
100 21 =161

serike Dip Rake
ELH 83 =70

Fig. 2. Focal Mechanism Solutions of Marmara Sea earthquake
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Fig. 3. Tectonic Structure of Marmara Sea (taken from ESONET NoE -
Marmara Sea Observatory )
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Fig. 4. Instrumental period earthquakes on the North Anatolian Fault Zone and Seismic Gap
in Marmara Region that clarified with Coulomb Stress changes (Cakir v.d., 2003).
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DISTRUBITION OF THE EARTHQUAKES THAT OCCURRED IN MARMARA REGION FROM 1900 TO PRESENT (M=>4)

Republic of Turkey
Prime Ministry
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Table 1. Acceleration Values of Marmara Sea earthquake
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Fig.6. Distribution of the accelerometers that recorded Marmara Sea earthquake
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Fig.7. Peak Ground Accelaration Distribution of Marmara Sea Earthqauke (MI=5.1)
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Fig.8. Seismic Intensity Map of Marmara Sea Earthquake (MI=5.1

and Teiji Tanaka, 1990) (Arioglu E., Arioglu B. M., Girgin C. (2001)

) (according to Yoshimitsu Fukushima
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