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INTRODUCTION

Saudi Arabia is tectonically part of the Arabian Plate, which
consists of crystalline Precambrian basement overlain by
low-dipping Phanerozoic sedimentary and volcanic rocks.
The Arabian Plate came into existence 25-30 million years
ago, when the rocks that comprise the Arabian Peninsula,
Syria, Jordan, Iraq, and westernmost Iran began to separate
from the African continent because of rifting along the mar-
gin of northeast Africa and the opening up of the Red Sea
and Gulf of Aden (Johnson, 1998).

The Arabian Peninsula presents several interesting seis-
mological problems. On the west rifting in the Red Sea has
split a large Precambrian shield. Active rifting is responsible
for the geometry of the plate margins in the west and south-
west. To the south, similar rifting running in a more east-
west direction through the Gulf of Aden has separated the
Arabian Peninsula from Africa. In the northwest the Gulf of
Aqabah forms the southernmost continuation of the Dead
Sea transform. The northern and northeastern boundaries of
the Arabian Plate are areas of continental collision, with the
Arabian Plate colliding with the Eurasian Plate (Figure 1).

There has been only a modest amount of earthquake seis-
mological work done in the Arabian Peninsula. Several coun-
tries either on or surrounding the Arabian Peninsula have
seismograph stations, but most stations are equipped only
with short-period vertical seismometers. In any event, the net-
works are sparse and often are poorly situated with respect to
active areas. Broadband dara required for analysis of teleseis-
mic receiver functions are almost wholly lacking. Regional
wave propagation from earthquakes and seismic wave attenu-
ation have not been studied. Microseismicity is known to
occur in many areas of the Arabian Peninsula, but the existing
network of stations is inadequate for accurately defining spa-
tial characteristics or determining focal mechanisms. Investi-
gations of the seismicity and seismotectonics of the Arabian
Peninsula and its bordering regions have repeatedly empha-
sized the need for establishing a digital seismic network to
monitor seismic activity in this region in general and in Saudi

Arabia in particular. Such a need was further stressed by the
relatively recent disastrous earthquakes that hit Yemen
(1982), Egypt (1992), and the Gulf of Aqabah (1995).

Existing carthquake data and the low number of seismic
stations do not allow evaluation of the degree of seismiciry
within the Arabian Peninsula at the present time. Hence, the
objective of this paper is to evaluate the existing seismic facil-
ities in Saudi Arabia and to describe the nature of the new
national nerwork and its hardware and software compo-
nents. Detailed description of data flow; data archiving, and
access to the network are presented. Upon completion of the
new network, the regional monitoring capability in the Mid-
dle East in general and in the Arabian Peninsula in particular
will be improved. Observations and characterization of the
propagation of regional phases across the Arabian Shield over
a broadband of frequencies will be possible. The network
data also will be used to develop crustal structural models of
the Arabian Peninsula.

SEISMOTECTONICS OF THE ARABIAN PENINSULA

The majority of earthquakes in the Arabian Peninsula are
concentrated along three major belts. The first is the Zagros
fold belt, which extends about 1,500 km in a northwesterly
direction from Oman through west Iran and northeast Iraq
to Turkey. The second belt expands from the central Red Sea
region south to Afar and then east through the Gulf of Aden.
The third belt extends from the northern tip of the Red Sea
in a northeasterly direction through the Gulf of Aqabah,
Dead Sea, Lebanon, and Syria, and terminates in southern
Turkey. Analysis of the seismicity map of the Arabian Penin-
sula and adjacent regions (Figure 2) during the period from
A.D. 112 to 1998 includes nearly 3,540 earthquakes (3.5 <
my, < 7.0), excluding some swarm activities of 1993 and
1995, which occurred in the Gulf of Aqabah region.

The Dead Sea transform system connects active spread-
ing centers of the Red Sea to the area where the Arabian Plare
is converging with Eurasia in southern Turkey. The Gulf of
Aqabah in the southern portion of the rift system has experi-
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A Figure 1. Tectonic map of the Arabian Peninsula and adjacent areas (modified from Johnson, 1998).

enced left-lateral strike-slip faulting with a 110 km offset
since early Tertiary. The seismicity of the Dead Sea transform
is characterized by both swarm and mainshock-aftershock
types of earthquake activity. The instrumental and historical
seismic records indicate a seismic slip rate of 0.15-0.35
cm/yr during the last 1,000-1,500 years, while estimates of
the average Pliocene-Pleistocene rate are 0.7-1.0 cm/yr
(Ben-Menahem, 1979). Geologic and tectonic information
attribute the swarms to subsurface magmatic activity and
consequent isostatic adjustments in the Gulf of Aqabah
region. Historically, the most significant earthquakes to hit
the Gulf of Aqabah area were the events of 1068, 1759,
1822, and 1837, which caused the deaths of more than
30,000 people. Ben-Menahem (1979) indicated that about
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26 major earthquakes (6.1<M; <7.3) occurred in the south-
ern Dead Sea region between 2100 B.C. and A.D. 1900.

In the 1980’s and 1990’s the occurrence of earthquake
swarms in 1983, 1985, 1991, 1993, and 1995 in the Gulf of
Aqabah clearly indicates that this segment is one of the most
seismically active zones in the Dead Sea transform system.
Probabilistic seismic hazard estimates of the Gulf of Aqabah
have been reported by Al-Haddad ez a/. (1992). Peak ground
accelerations (PGA) predicted for 10% probability of being
exceeded in 50 and 100 years are about 0.20 g and 0.30 g,
respectively. Earthquake locations provide evidence for con-
tinuation inland of the faulting regime from the Gulf north-
eastward beneath thick sediments, suggesting that the
northern portion of the Gulf is subject to more severe seis-
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