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CRUSTAL THICKNESS MAP OF THE ARABIAN PLATE
FROM SEISMIC DATA
Emad .M. Al-Heety
ABSTRACT
Compilation of crustal thickness map is achieved from published seismic
refraction, surface and body waves data. The inclusion of surface and body
waves results in a more uniform coverage of the earth's surface than is
possible by using only the published refraction data.

The crustal thickness data are contoured. The constructed map shows
thickening of the crust from the Red Sea and Gulf of Aden toward the east
and north reaching maximum value at Zagros mountain belt. Also, thick crust
is noticed at the center of the Arabian plate of 43-km. Recommendations for
improvement in form and content will be welcomed.
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INTRODUCTION
A. Mohorovicic who made a study of the seismometric recordings of a
Kulpa valley earthquake in Yugoslavia first discovered the boundary between
the earth's crust and mantle. Mohorovicic concluded that at depth of some
tens kilometers, there exists an abrupt change in velocities of longitudinal and
secondary waves. In regions where the Moho discontinuity is distinct,
longitudinal wave velocities increases from approximately 6.5 km/sec in the
upper crust to approximately 7.6 - 8.4 km/sec in the upper mantle [1]. When
the discontinuity is not clearly defined, the crust - mantle boundary is a
transition zone, and the Moho depth is uncertain.
A great number of investigations relating to the determination of the
depth of the Moho have been performed during ninety years since
Mohorovicic pioneering work. The principle methods used for these
investigations were seismological and gravitational methods.
The determination of the crustal thickness by seismic methods is far
from being a standard procedure. Considerable interpretation of the seismic
records is necessary to derive the depth to, and the longitudinal wave velocity
(Pn) for, the top of the mantle. Even then, the seismic thickness is not
necessarily the only measure of the crust. Considerations of gravity crust,
crustal rigidity and heat flow yields a crust that is typically much thicker than
the seismic crust. In this paper, we were concerned with the seismic crust.
Soller et al., [1] used an up-to-date global compilation of crustal
thickness and Pn velocity values from published seismic refraction and
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surface wave data to construct the global isopach map of the earth's crust.
Regionally, Dehgani and Makris [2] used gravity data to construct a crustal
thickness map beneath Iran. AlBanna and Al-Heety [3] constructed a crustal
thickness map beneath Iraq using gravity data.
The purpose of this paper is a construction of the crustal thickness map
beneath the Arabian plate using the available crustal thickness results
obtained from seismic data.

SELECTION AND EVALUATION OF DATA
A literature search was conducted for crustal thickness data derived
from seismic refraction, surface and body waves studies beginning with a
review of previous global, regional and local compilations. Additional
references were gathered from review of journals indices.
When the published results of a given refraction surveys were presented
in several articles, only one reference, was selected to represent each survey.
All crustal thickness data points, indexed by reference number, and are
shown in Figure 1.
The quality of data presentation in the surveyed literature was variable,
necessitating a judgment as to which sources provided reliable data,
consistent with neighboring values and which did not. A source was judged
acceptable if thickness values and locations were clearly determinable.
Source data were not reinterpreted, but when points of crustal thickness
determination were lacking, the source was systematically treated, inorder to
assign data to a specific point on the earth's surface. Thicknesses were
rounded off to nearest kilometer.
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Figure 1. Index map of data points and corresponding reference number.
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In surface wave studies, the midpoint between focus and the recording
station, or between the recording stations, was selected as a location of the
seismic station was selected as the data point.
Data coverage is generally sparse, but in some areas the data are
sufficiently. Thickness values that deviated by more than 10km from adjacent
values were disregarded.
The clarity of data presentation in the published source was also
considered, because clearly presented results are less ambiguous and
therefore more reliable. For example, data presented in tabular form was
preferred to a cross- section along a vaguely defined traverse.

DATA PRESENTATION AND INTERPRETATION
An isopach map of the crust beneath the Arabian plate was generated
by manually contouring with contour interval of 5km (Figure 2). When
interpreting this map, it is extremely important to pay close attention to the
data point distribution. Contour accuracy is directly related to data density,
therefore a measure of reliability may be obtained by examining the data
distribution.
This map agrees with conventional geophysical ideas. Many tectonic
features are recognizable on the map as localized thickness variations, and
they deserve notice. The map showed thickening of the crust beneath Zagros
Mountain Belt, western and eastern Arabian platform.
Beneath the principle trough of the Red Sea, the crust may be
continental type and of oceanic type beneath the axial trough of the Red Sea.
The crust beneath Gulf of Aden is of oceanic type.
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Figure 2. Isopach map of the earth's crust. The dashed lines were
extrapolated.
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These results are in a good agreement with results of other
geophysical studies (e.g. [20], [21]). These studies suggested that the crust
beneath the principle trough of the Red Sea might be of continental type and
presence of oceanic crust beneath the axial trough of southern Red Sea, Gulf
of Aden and Afar region.
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