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1970’s

Aegean Arc

Evolution of the deformation
during the Plio-Quaternary
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Philip PhD 1974: Philip, BSGF 1976 + other sources (see Philip, 1987)



1980’s

Mediterranean region:
Distribution of the deformation during Late Quaternary and Present Day

Supervising PhD theses neotectoncis and geodynamics: P. Combes, J-F. Ritz, A. Taboada, S. Rebai



Algeria, October 10, 1980
El Asnam earthquake M7.3

A major event in the West Mediterranee since 1954
The most important event recorded so far in North Africa

The starting point of a fruitful and original collaboration
with IPG Strasbourg (A. Cisternas and collaborators)

EL ASNAM, Algérie, 1980, W.;‘




EL ASNAM, Algérie, 1980, M:7,3 lgérie, 1980, M:7,3
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EL ASNAM, Algérie, 1980, M:7,3




Example of the complexity of the ground ruptures pattern
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Aerial photo showing a zone of pressure ridges
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Examples of the complexity of the ground ruptures
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Normal faults (extrados), tensile cracks, pressures ridges, thrust and strike-slip faults



LES RUPTURES DE SURFACE DU SEISME D'EL ASNAM
DU 10 OCTOBRE 1980

THE SURFACE BREAKS OF THE 10 OCTOBER 1980
EL ASNAM EARTHQUAKE
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El Asnam:

A comprehensive study of a large earthquake in its tectonic environment

Beni Rached
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Also (e g)

Ambraseys 1981

King & Vita-Finzi 1981
Yielding et al. 1981
Ruegg et al. 1982

Complementary disciplines: structural geology,
neotectonics, geodynamics and seismology

- Ouyed, Meghraoui, Cisternas, Deschamp, Dorel, Frechet,
Gaulon, Hatzfled, Philip, Nature 1981

- Philip and Meghraoui, Tectonics 1983

- Meghraoui, Cisternas and Philip, Tectonics 1986




El Asnam: Paleoseismicity

Date BP.
(x10yrs)

"P—

54

24

In

Distribution of seismic events
during the past 7000 yr.

T
1w Ii
L’
II event
10.10.1980
I M=7.3
1 ] 1] i ] 1 1
2 3 4 5 6 7 8 S  Event Number

Meghraoui, Philip,
Albaréde and Cisternas,
BSSA 1988




The M6.9 Spitak earthquake, Armenia (December 7, 1988)

Philip, Cisternas, Gvishiani, Gorshkov
Tectonophysics, 1989

The first well-documented earthquake
with surface breaks in the Caucasus

- Cisternas, Philip, Bousquet, Cara,
Deschamp, Dorbath, Haessler et al.
Nature 1989

-Philip, Rogozhin, Cisternas,
Bousquet, Borisov, Karakhanian
GJl 1992.




| cette date, ils présenteront le
. 19 janvier lors d’une confé-
rence, les fruits de leurs
observations. Elles ont été
réalisées a la fin de I’'année
sur une terre désolée.

G.B.

ot
Conférence sur le tremblement de
terre d'Arménie : le 19 janvier a
18 h a l'institut de Botanique, 163
rue Auguste Broussonnet. Vous pou-
vez toujours envoyer des dons en
faveur de I’Arménie : a la Société
bordelaise de crédit, 9 place de la
Comédie a Montpellier. Cheque
libellé a ['ordre de solidarité
Languedoc-Arménie.

Moo Lisse w Mardi 10jarvier 1989 =

tous las sidcles ou tous les mille ansg... ».

it pas i cet endroit- en particulier, tous It
qui est sans doute le  ments publics —et, bil
¢ plus terrible de I'Hiz-  les centrales nucléaires

Jean-Claude Bousquet et Hervé Philip



Typical fault scarps along the Spitak fault.
Philip et al., GJI 1992

SPITAK, Arménie, 1988, M:6,3
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Relationship between the amount of slip on the fault and the topography
(small scale fault segmentation)
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The complementarities of observations from tectonics (detailed map of co-seismic
displacements at surface) and seismology (focal mechanisms, aftershocks and strong motions
analysis) provided a datield kinematic model of the fault zone having generated the earthquake.



Reconstructing the scenario
Spitak (Arménia) paleoseismology 1988 event

N S
17 565 £170 yrs BP

second event

__

third event

The Spitak fault corresponds to a slow-moving intracontinental thrust fault

with long recurrence intervals (one earlier event comparable to the Spitak

Fourth event ?

earthquakes during the past 17000 years)



1990’s:
new collaborations

Armenia
Armenian Acad. Sciences
(Karakanian, Avagyan and coll.

Mongolia
- Acad. Sciences of Mongolia (Baljyniamm,
Ganbaatar, Bayasgalan and coll.)

- Russian Acad. Sciences ( Borisov, Rogozhin,
Kurushin, and coll.)

- MIT (Molnar)

Goal: Characterizing the activity of large intracontinental strike-slip faults capable of
generating strong earthquakes (M>7): slip rates and recurrence intervals



Gobi-Altay, 1957, Bogd fault
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Mongolia

Analysing the ruptures

of major historical

earthquakes

BOLMAIL, Mongolis, 1905, M:0,5

Baljinnyam, Bayasgalan, Borisov, Cisternas, Dem’yanovich, Ganbaatar, Kochetkov, Kurushin, Molnar, Philip,Vashchilov, GSA 1993



S8 PhD A. Schlupp
# Post-Doc J-F. Ritz




Slip rate along the Bogd fault, Gobi-Altay
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1st application of in situ 10Be
for dating alluvial surfaces

Ritz, Brown, Bourlés, Philip, Schlupp,
Raisbeck, Yiou, Enkhtuvshin, Geology 1995
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The Bogd fault: a major slow moving intracontinental strike-slip fault (~ 1 mm/yr) capable of
producing M8 earthquakes separated by long intervals of quiescence (3000-5000 yrs)




The Baga Bogd landslide

the largest landslide on continents, probably triggered by an earthquake on the Bogd fault
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Armenia

Estimating slip rates and
recurrence intervals of
earthquakes along the
Pambak—Sevan—Sunik fault
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PhD A. Avagyan
Coll. H. Philip, A. Karakhanian
J-F. Ritz, S. Rebai.



The Pambak-Sevan-Sunik Fault, Armenia
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Distribution of the paleosesimicity and horizontal slip rates

Avagyan, PhD thesis 2001
Philip, Avagyan, Karakhanian, Ritz, Rebai, Tectonophyscics 2001
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Delouis, Philip, Dorbath, Cisternas, GJI 1998

The Mw 8.0 Antofagasta earthquake (30/07/1995) showed that large subduction earthquakes
produce E-W extension in the coastal region.

Chile Recent crustal deformation in the Antofagasta
region and the subduction process (Northern Chile)

B. Delouis PhD thesis
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Coseismic subduction earthquake




_ Bolnay 1905, Mw 8.7
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Hervé Philip and collaborators’s studies brought important insights on numerous tectonically active regions
where large earthquakes occurred (Algeria, Armenia, Chile, Georgia, Greece, Iran, Mongolia, Turkey..)




SEISMES
et RISQUES SISMIQUES

Approche sismotectonigue

Herve Philip
Jean-Claude Bousguel
Frédéric Masson

DLNOD

First comprehensive text book in French
in the field of earthquake geology and |
seismic hazard

Philip, Bousquet, Masson 2007
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