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ARABLANPLATE omamies

. ACTIVE SEA-FLOOR SPREADIG: Along the axial troughs
of the Red Sea and Gulf of Aden.

DEAD SEA FAULT SYSTEM: Predominantly left lateral
transform fault which defines the NW boundary of the Arabian
plate.

. TAURUS-ZAGROS THRUST BELT: As result of continental

collision associated with the NE boundary between the Arabian
plate and the Persian and Turkish plates.

MAKRAN BELT: In the Gulf of OMAN. The Arabian plate is
subducting beneath the Makran region of Pakistan and Iran,
Thus marking the Eastern plate boundary.

. THE OWEN FRACTURE ZONE: Relativity active transform
fault forms the SE boundary of the plate.
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Figure 2. Seismicity map of the swarm activity from Nov.22, 1995 to Feb. 28, 1995.
More than 7157 events were recorded with 1.5<MD<5.9.




Seismicity in the Gulf Region Is
Dominated b

Large earthquakes (M,, 6.5)
In the Zagros must be
expected!

Seismicity of the eastern
Gulf not fully understood,
without dense local seismic
networks.

Exceptions are Kuwait,
Oman & Qatar.

50 52 54 56
® USGS-PDE Earthquakes, 1980-present




Ground Motions In the Eastern

Gulf from a Zaaros Earthguake

M,y 5.7 earthquake Response Spectra
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Long-Period Motions Can Be

Modeled With A 1D Earth Model

March 11, 2002 Masafi
Earthquake recorded at station
HASS (Al-Hasa) in Saudi Arabia
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Jabal Al'Ulaym

UWAYRID ¢ > HUTAMAH
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Great LUNAYYIR :
Nafud desert

Harrat
(lava field) ISHARA

Harrat with AL MADINAH
phonolite

Vent zone with
many cones

Makkah - Madinah - Nafud
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LEGEND \

BHarraf Rahat lava field

Undifferentiated Tertiary
basalt remnants of
Harrat Ishara-Kirsat

:] Granitoid rocks

Furayh group
Meta-sedimentary/
Meta-volcanic rocks

Al Ays group
Meta-volcano=
sedimentary rocks

Cenozoic normal faults
== related to linear vent
systems of Harrat Rahat

~. _ Precambrian faults
activated in Cenozoic

=~~~ Precambrian faults
=~ ~ . dashed where inferred

S 10 km.




City/TowniVillage

Approximate boundry between hazard zones

Weak fumaroles (1991-92)

S eismicity in the MM N volcanic line, 626-1988 AD
s Very Miner (1.0 - 2.9 M agnitude)
3 Minor (3 - 9 WM agnitude)
s Light (4 - 4.9 M agnitude)
]

Moderate (5 W agnitude: Historic))

Axis of linearventsystem

Historic flows (<1500 years old) A 1-8 alsalaheneos
s

Post-Neolithic flows 4500 years old)

Domes-cones lithologies

. Basaltic airfall ash
Lava flow (Interm ediate_ to_ silicic)
Lava flow (Mug_Ben_or_Tra)
Pyro_flow_fall_ or _surge

Harrats Khaybar and Ithnayn

Harrat Rahat
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. @ Volcanic Dome
\




Landsat-7 (ETM+) 742 Color Composite Image

o Locality

Domes - Historic Flow

A Historic vent (Harrat Rahat)
@ Volcanic Dome




Landsat-7 (ETM+) 742 Color Composite Image

Locality
Weak Fumarole

Al-Madinah Seismic Network
Portable Seismic Station
Camp: Portable Network
Telemetry Seismic Station
Receiver Site: Telemetry Network

Earthquake Epicenters: Al-Madinah Region
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The present activity of October 2007 can be termed
a volcano-seismic crisis. In an area where
previously there has been little or no seismic
activity, the sudden commencement of swarms of
activity at shallow depths taken with the presence

of fumaroles indicates a possible new cycle of
activity. Such events can last for a year or two and
then die out. Alternatively they can continue and
escalate leading to felt earthquakes (probably no
greater than magnitude 5) and result in a
basaltic eruption.
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Model ap Depth 24 FM 308 23 -77 Mw 6.10 rms 2.822e-01
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USGS ShakeMap : WESTERN SAUDI ARABIA
Tue May 19, 2009 17:35:00 GMT M 5.7 N25.36 E37.76 Depth: 1.4km |D:2009gvba
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PEAK GROUND ACCELERATION (mfs®}
10% PROBABILITY OF EXCEEDANCE IN 50 YEARS, 475-year return period
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