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A Brief on Geology and Seismicity of Safita Area
Geologically, Safita is situated within 
the Coastal Range (CR) which is a 
monocline whose western flank dips 
gently at 15 degrees westwards while it 
is bounded in the East by the S-N 
trending Syrian-Lebanese fault (SLF) 
which is considered as the northern-
most segment of the Dead Sea faulting 
system. The CR and the SLF are 
truncated far north by a mighty faulting 
system called East-Anatolian Faulting 
System (EAF). From historical and 
instrumental seismic point of view, SLF 
and EAF are very seismically active 
(Fig. 1 ; Tables 1 & 2).

Safita as a town lies on the Upper 
Cenomanian Hannafieh Formation 
which consists mainly of limestones, 
marly limestones and marls. The 
formation is intruded by many Pliocene 
basaltic dikes (Fig 2). Geological and 
seismological field investigations 
carried out during the days of the 
workshop revealed that the Safita 
famous tower is directly built on 
southwestern-most end of a 10-km-
long Pliocene basaltic dike trending 
NE-SW. The tower basaltic foundation 
is severely fractured, weathered and 
partially altered (Fig 3 & 4). The tower 
itself shows evidence of seismic 
damage represented by seismic offsets 
of the building stones, specially on the 
southern wall, increasing upward the 
tower (Fig 5).

Available data sets show that the Safita 
area has experienced several strong 
shocks in the historical period Table 1). 
Fig. 11 shows localities affected by 
historical earthquakes in eastern and 
northern Syria; evidence of seismic 
effect has been recorded in Safita : for 
example, the earthquake of 20 May 
1202 (macroseismic magnitude : 7.6), 
of 25 November 1759 (magnitude : 
7.4), or 13 August 1822 (magnitude : 7). 
From the beginning of the XXth century, 
a relative seismic quiescence prevails 
(Fig. 12 & 13). According to recent 
monitoring data provided by the Syrian 
General Establishment of Geology and 
Mineral Resources (Table 2), no 
significant seismic event has occurred 
in the region from May 1995 to 
December 1999.

The offsets observed in the northern 

Fig. 3: Outcrop of the basaltic dike on 
which the tower is founded

Fig. 4: Close up of the fractured, 
weathered and partially altered basaltic 
dike 

Fig.5: Southwest corner of the 
southern wall of the tower showing 
stone offset with amplitude increasing 
upward.
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The offsets observed in the northern 
and southern walls (Fig. 5 ) and the 
cracks in the apse and the western part 
of the nave of the church suggest that 
the western and eastern walls have a 
tendency to fall apart from the center of 
the monument. The cause of this falling 
apart could be a combination of seismic 
loading and of the shape of the bedrock 
on which the tower is seating. 
Subsidence of the foundations of the 
edifice does not appear alone as a 
likely cause of the observed damage. 
Nevertheless the numerous sliding of 
heavy stone blocks with respect to 
each other is a clear evidence 
supporting the cumulative action of 
seismic loading. I f  the above 
interpretations are correct, attention 
s h o u l d  b e  p a i d  t o  s u i t a b l e  
reinforcement of the foundation and the 
monument itself in order to withstand 
the action of the coming earthquakes. 
Youssef Radwan & Jean Bonnin, 3-10 
Sep 2000.

Fig.6 & 7 : Fissures of the stones at the 
lower northern part of the western 
facade. 

Fig. 8: Cracks in the dome of the apse 
of the church. 

Fig. 9: Cracks ( E-W extension ) at the 
junction between the nave of the 
church and the western wall.

Fig. 10: Details for offsetting of the 
northern wall taken from inside the 
northwestern arch of the defense slot 
(2nd floor). 

2

European Commission Project: ERB IC18-CT98- 0385 (DG 12 CEOR)
Integration of Traditional and New Techniques for the Protection and

Conservation of Historical and Cultural Built Heritage in Earthquake Prone Areas

Safita Workshop 4-10 September 2000 Page      from 3Safita Workshop 4-10 September 2000 

This document is available with pictures in better resolution and other downlodable on the  
Pact 19 Website - E.C. Project - http://pact19.irea.cnr.it



3

European Commission Project: ERB IC18-CT98- 0385 (DG 12 CEOR)
Integration of Traditional and New Techniques for the Protection and

Conservation of Historical and Cultural Built Heritage in Earthquake Prone Areas

Safita Workshop 4-10 September 2000 Page      from 3Safita Workshop 4-10 September 2000 

This document is available with pictures in better resolution and other downlodable on the  
Pact 19 Website - E.C. Project - http://pact19.irea.cnr.it


	Page 1
	Page 2
	Page 3

