Supplementary information about the Nature Letter: Seismic hazard in the Marmara Sea following the 17 August 1999 Izmit earthquake by Hubert-Ferrari A., Barka A., Jacques E., Nalbant S.S., Meyer B., Armijo R., Tapponnier P. and King G.C.P.
Table.  Parameters used for the historical Seismicity M ( 6 between 1700 and 1900. 
Date


M

L (km)
u (m)


1719  May   25

7.6

180 

4.5


1737  Mars   6

7.2

 70 

2.5 


1754  Sept.  2

7.1

 45 

2.5 
 

1766a May   22

7.4

110 

3.5 


1766b Aug.   5

7.4

130 

3.0 


1776  May   29

6.3

 15 

0.5 


1826  Feb.   8

6.9

 30 

2.0 


1850  April 19

6.8

 25 

2.0 


1855  Feb.  28

7.4

 90 

4.0 


1855  April 11

6.6

 20 

1.0 


1857  Sept  17

6.9

 30 

2.0  

1863  Nov    6

6.9

 30 

2.0 


1877  Oct.  13

6.3

 15 

0.5 


1878  April 19

6.3

 15 

0.5 


1889  Oct.  26

7.0

 55 

2.0 


1894  July  10

7.0

 50 

2.0 


M for Magnitude, L for length of the rupture and u for the magnitude of slip on the fault plane. 

Notes on individual earthquakes identifying the information that was most critical in selecting which fault segments were active (from Ambraseys and Finkel (1991): -

1719 - Destruction extended from Yalova to Duzce (6000 dead), an area similar to the 1999 Izmit and Ducze earthquakes. However destruction was much greater in Istanbul (many houses and other buildings destroyed, 40 mosques ruined and the city walls badly damaged) so the magnitude seems to have been greater and/or the rupture extended further to the west and closer to Istanbul.  Differences might also be due to a different earthquake directivity.

1737  -  Heavy destruction with great loss of life on the Biga peninsula.  The earthquake appears to be similar to the 1953 M=7.2 earthquake, but probably on a clear Holocene fault to the north although it could have reactivated the same fault further to the south. The relation to the small 1826 event is not clear, except that the latter was located to the WSW.  Both events could be shifted to the WSW along the fault system. Ezine suffered heavy damage although the faulting did not come very close.  This may be because of local ground conditions.

 1754  - Heavy destruction around the Izmit Gulf (2000 dead;  60 in Istanbul); heavy damage in Istanbul (collapsed buildings and damage to mosques and the city walls); seismic sea-wave. Location is inferred to be west of the 1719 earthquake and in the Sea of Marmara.  As it was less destructive than 1766a its magnitude is assumed to be smaller. Where rupture in this event terminated in the west and rupture in the 1766a began is not certain.  We have chosen to separate the two at the clearest segment break judged from the bathymetry.  It seems likely that the segment of fault that moved has predominantly normal slip with slip separation between it and the more strike-slip fault passing along the southern side of the Izmit Gulf.  In the absence of data to confirm this we have assumed that the horizontal projection of the slip vector is parallel to that predicted by the pole of rotation.

 1766a - Heavy damage all around the Sea of Marmara (4000 dead; 880 in Istanbul) and inland, particularly to the north and west with large seismic sea-waves. Inferred location is west of the 1754 earthquake and with a greater magnitude.  The event may have been smaller than 1719 based on the destruction, but the events were in regions with different population densities.  Damage extending to the N and W is consistent with E to W propagation of rupture.  

1766b - This event added to, and extended westward toward the Dardanelles strait, the destruction due to the previous 1766a earthquake.  The inferred location is therefore west of the 1766 event, with a magnitude and extent similar to the later 1912 earthquake, which occurred in the same area. 

1776  - Widespread but minor damage between Gelibolu and Istanbul. The location can only be poorly known for this earthquake which apparently did not occur close to either the northern or southern coast of the Sea of Marmara.  Which of the known fault segments beneath the Marmara Sea moved is not well constrained.  

1826 - Destruction and loss of life on the Baya peninsula and particularly Ezine. Inferred location is west of the 1737 earthquake near Ezine.  

1850 - Destruction and loss of life near lakes Apolyont and Ulabat. Inferred location is east of the 1737 earthquake and near the 1964 M= 6.9 earthquake rupture (Nalbant et al., 1998).  

1855a - Destruction around the Apolyont lake (2000 dead) and Bursa (220 dead in pop. 35 000). Ambraseys and Jackson (1998) inferred an M=7.4 and we agree with the location of faulting identified by Barka and Kadinsky-Cade (1988).  

1855b  - Considered as an aftershock of the previous shock, it completed the destruction of Bursa (140 dead) and damaged cities to the north. Inferred location on a fault south-east of Bursa. 

 1857 - Damage north east of Bursa, villages between Gemlik and Iznik ruined. Inferred location on the fault segment crossing Gemlik.

 1863 - Damage around Lake Iznik. Inferred location east of the previous 1857 earthquake and on the fault bounding the southern shore of the lake.

1877 - Heavy damage in the Marmara Islands. Inferred location and magnitude similar to the 1935 M= 6.4 earthquake that occurred in the same area.  

1878 - Local damage in the Sapanca-Adapazari area.  There is little information to allow this small event to be located on a fault. We have assumed a fault rupture similar to the M=6.4 1943 earthquake.

1894 - Heavy destruction in the Gulf of Izmit between Yalova and Sapanca (990 dead in Sapanca area, 83 in Adapazari and 276 in Istanbul).  This is the most difficult large event to place. This event and the 1719, 1999 earthquakes occur in the same Sapanca-Izmit area.  This region is complex with multiple faulting and evidence of separation of slip giving faults that are predominantly strike-slip and others with normal components. The 1894 earthquake seems to have a magnitude lower than the 1719 and 1999 ones, so its surface rupture should be shorter and located near the Sapanca lake where the Sakarya river was diverted or in the Marmara Sea west of the Izmit Gulf, where a major tsunami occurred. Most of the destruction were located around Sapanca, so we located the rupture in that area but along a different fault than the 1999 rupture. The 1719 event was almost certainly a strike-slip event and the Izmit 1999 event certainly was. These therefore failed to release the extensional component required by the pole of rotation. We therefore place the 1894 event south of the Sapanca Lake on oblique normal-strike slip fault visible on satellite images that is located at the tip of the 1967 earthquake.

