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Seismic Hazard of Iran and Vicinity

arthquake of 22 February 2005

RELATIVE PLATE MOTIONS

The relative motion of adjacent tectonic
plates is depicted on the map by short
vectors located at selected locations
on the plate boundary. In this present-
ation, one plate is assumed to be the
reference plate. The vector therefore
represents the direction of the moving
plate relative to the reference plate.
The rate of relative motion is labelled
next to the vector. In this case, the
Arabian plate is the reference plate.

The components of the vector perpendic-
ular and parallel to the plate margin
approximate convergent/divergent and
transverse direction of motion between

the plates,respectively. As viewed from

the rigid plate, an inward directed com-
ponent suggests compression at and near
the plate boundary that may be expressed
as crustal folding, uplift, thrust faulting, or
plate subduction. Similarly, an outward dir-
ected component suggests plate divergence
such as would be expected at a zone of
crustal spreading. Transcurrent or transform
faulting would be expected when the pre-
dominantvector component is parallel to the
plate margin.

As an example, the relative plate motion
vector in Iran along the Zagros Mtns. sug-
gests both compression and right-lateral
motion of the Eurasian Plate against the
Arabian Plate margin. The rate (32 mm/yr)
is relatively high in this area and explains
the frequent occurrence of large earth-
quakes in SW Iran. Conversely, the vector
in the Gulf of Aden represents relatively
rapid divergence at a rifted spreading

zone and nearby transverse motion on
short transform fault segments bounding
the African Plate. Finally, in the Arabian
Sea, the slow (2 mm/yr) rate and nearly
parallel relative motion vector against the
Indian Plate are consistent with right-lat-
eral displacements along the Owens Frac-
ture Zone where the seismicity is low.
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22 February 2005 02:25:22 UTC
30.76° N., 56.74° E. (IIEES)

Depth 14 km
Mw = 6.4 (HRV)

In the early morning hours of 22 February, an M6.4 earthquake struck

in the mountainous region of Kerman Province in central Iran. The epi-
center was located near Zarand, a city of 130,000 people about 80 km
northwest of Kerman, the provincial capital. The shaking from the earth-
quake leveled most buildings, typically made of mud brick, in about 40
towns and villages near Zarand. According to latest reports, at least 602
people were killed, 991 injured, and tens of thousands left homeless.
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DISCLAIMER

This map is preliminary and has not been edited

for conformity with U.S. Geological Survey standards.
Base map data, such as place names and political
boundaries, are the best available but may not be
current or may contain inaccuracies and therefore
should not be regarded as having official significance.
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LARGEST EARTHQUAKES, 1900 - 2004
IRAN AND VICINITY
YEAR MO DY LAT LON MAG
1909 1 23 33.000 53.000 7.00
1929 5 1 37.957 57.693 7.10
1930 5 6 38.152 44.685 7.10
1934 6 13 27.428 62.594 7.00
1945 11 27 24.500 63.000 8.00
1946 11 4 39.750 54.500 7.10
1948 10 5 37.500 58.000 7.20
1957 7 2 36.090 52.701 7.10
1968 8 31 34.045 58.960 7.20
1976 11 24 39.083 44.030 7.00
1978 9 16 33.268 57.387 7.40
1979 11 27 34.059 59.757 7.10
1981 7 28 29.964 57.766 7.30
1990 6 20 37.006 49.218 7.40
1997 5 10 33.833 59.796 7.20
2000 12 6 39.566 54.799 7.50
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DISCUSSION

This earthquake occurred as the result of stresses generated by the
motion of the Arabian plate northward against the Eurasian plate at

arate of 2 to 3 cm/yr (about one inch per year). Deformation of the

Earth's crust in response to the plate motion takes place in a broad
zone that spans the entire width of Iran and extends intoTurkmen-
istan. Earthquakes occur as the result of both reverse faulting and
strike-slip faulting within the zone of deformation. Preliminary an-
alysis of the pattern of seismic-wave radiation from the February 22
earthquake is consistent with the earthquake having been caused by
reverse slip on an ENE- or E-striking fault. The fault that caused the
earthquake has not yet been identified; the shock took place in a
region within which east-trending reverse-faults have been mapped.

The February 22 earthquake is 125 km northwest of the destructive
earthquakes of June 11, 1981 (magnitude 6.6, approximately 3,000
deaths) and July 28, 1981 (magnitude 7.3, approximately 1,500
deaths) and about 250 km northwest of the devastating Bam earth-
quake of December 26, 2003 <http://earthquake.usgs.gov/

Photo Gallery

eqinthenews/2003/uscvad/uscvad.htm> (magnitude 6.6, over
30,000 deaths).
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