’%“Ccux qui n‘apprennent pas de |‘histoire,i

sont condamnés a la répétcr”

Winston Churchill
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Dead Sea Fault carthquake hlstorg
| revealed in Vadum lacob
(A French Crusaders castle)

Historg & Arclnaeol.ogg:

Ronnie Ellenblum

GCOlogﬂz

Amotz Agnon, Shmulik Marco
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Dead Sea Fault: transfers the opening
the Red Sea to the Eurasia-Arabia coll
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| But we’d love to know...
} o Strong eq Chronotogg |
0 Fault tgpes

. SIEP per event |
* Mean slnP rate
0 E:arthquake sizes

0 Recurrence Pattém
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We necd Pre~instrumcnta| sources

- Seismographs SO years

' lHistorg “5000 years

Geologg ~280,000 years




Questnons

- * Can we trust historical accounts of earthquakes‘?
_ * Are the historical earthquake catalogues complete?
e How can we reconcile ditferent records?

t e How can we use the data to better understand
tectonics and earthquake occurrence?
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Example: The Holg Sepulchre was rePortecl -as
“tota”g clestrogec]” after the 1546 earthqual-ze
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' Crusader castle of Vadum lacob (=Jacob’s Fords):

Ovcrlooking the King’s Higl’wwag.
: between the Hula sSWamps and
| the Jordan Gorge
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Vadum lacob, 11781 s

(now c:a”ecl Ater@t) f.r u_
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Fault - Ottoman mosque
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Fault at Bet .Zagda
(the site of The Miracles of the Loaves and Fishes)
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: | eft-lateral offsets:
27 mand Q.5

. 2.2 minthe 13th

_' century and 0.5 m

. after 1400 AD

~ Conform with Ateret,
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lsoseismalé bﬂ Sieberg 1932

Historical data conform with Paleoscismologg & arclnacologg,
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Sl!P rat@S Westaway 2003

Long-term: ~5 mm/yr| Meghraouietal., I

105 km in ~20 Ma 2003
GPS: 4-5 mm/vr Daéron et al.,
: y 2004

Pe'eri et al., 2002
Wdowinski et al., 2004
McClusky et al., 2003

~ Le Beon 2008 This study 253mm/ 33 ‘- ,

Ferry et al., 2007 5 mm/ye

Niemi et al. 2001
Klinger et al. 2000
Le Beon 2008
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Where is the missing sliP?
The missing 1-2 mm/yr

amount to 2-4 m
In the last 2 ka
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Rotations of ri g’cl
blocks about
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 vertical axes

Heimann & Ron (1993)
paleomag\etic results:

11.4°£4.0° Counterclockwise rot.
- K-Ar age of youngest basalt: ~| Ma
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The contribution of block rotations
'- Initial Final w ~ 7 km
O; ~ 45°
Gi ~ 34°+4°
S5km >U2= 3 km
in | Ma,

corresponding to

1I0m > u > 4m
in 2ka

U = w (cotgBi-cotghy)
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Julg i1, 1927, Mé6.2: p"\otos, reports,
seismogram, and seismites |
197_7, M=6.2 '__~
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Put all t
2 (a) Southern Arava
Log(N/yr)=-1"M+3.3

Northern Jordan valley
Log(N/yr)=-0.85"M+2.36
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. Conclusions - Earthqual(cs
ks The earthquakes of 1202 and 1799 dispbced the
. Jordan Gorge segment 139 2.1-2.7 m.

- % Observations are [argelg In agreement with
| interpretations of historical accounts.

However,
An Hellenistic Period earthquake with surface
~ rupture i Poorly recorded in history.
- 7 Gutenberg~Richter magnitucle frequency has been
. the typical earthquake behavior in the past 70 ka.
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Conclusions - Tectonics
w A localized total of 6 m of clisplacement in the last
[ 2100 yrs accounts for ~60% of the long-term

rate. The rest may be accounted for bg
distributed deformation (e. g, block rotations).
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