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                               DISCLAIMER

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.

Seismic hazard is expressed as peak 
ground acceleration (PGA) on firm rock,
in meters/sec², expected to be exceeded
in a 50-yr period with a probability of 
10 percent.

M6.4 Al Hoceima, Morocco Earthquake of 24 February 2004
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                                               DISCUSSION

This earthquake occurred near the eastern end of the Rif mountain
belt, which is part of the diffuse boundary between the African and 
Eurasian plates. The epicentral region is the most seismically active 
area in Morocco. The geologically prominent Nekor fault lies about 
30 km to the southeast of the February 24 earthquake. Numerous 
northeast-southwest trending faults occur in the epicentral region, 
and the preliminary determination of the earthquake's focal mechan-
ism is consistent with the earthquake having occurred as slip on one 
of these faults. The February 24, 2004, quake occurred near the epi-
center of the May 26, 1994, magnitude 6.0 Al Hoceima earthquake 
that injured one person and caused significant damage to adobe 
buildings. 

The most deadly Moroccan earthquake in the 20th century was the 
1960 magnitude 5.7 Agadir earthquake that killed 12,000 people 
and injured 25,000. Agadir is in western Morocco, about 750 km 
southwest of the February 24, 2004, earthquake. 

AL HOCEIMA, MOROCCO

24 February 2004  02:27:46 UTC

35.235° N., 3.963° W.

Depth 1 km (poorly constrained)

Mw = 6.4 (USGS)

This earthquake occurred near the Moroccan port city of Al Hoceima.

More than 571 persons were reported killed and over 400 injured. Wide-

spread damage to unreinforced mud brick and stone structures and con-

crete apartment buildings was reported in Al Hoceima and surrounding 

villages.  Early reports said that the worst damage was in the villages of

Ait Kamara, Tamassint, Imzourn, and Tizi Ayash.  Officials reported that

more than 20,000 persons were homeless, either because their dwellings

were destroyed or from fear of aftershocks.

The earthquake was experienced both east and west of Al Hoceima 

and was felt widely in southernmost Andalucia and Murcia Provinces 

of Spain.
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             RELATIVE PLATE MOTIONS

The relative motion of adjacent tectonic plates 
is depicted on the map by short vectors shown 
at selected locations on the plate boundary. In 
this presentation, one of the plates is defined as 
the reference plate. The vector therefore repre-
sents the direction of motion of the adjacent 
plate relative to the reference plate.  The rate of 
relative motion is labeled next to the vector.

The components of the vector perpendicular and 
parallel to the plate margin approximate converg-
ent/divergent and transverse direction of motion 
between the plates, respectively. As viewed from 
the reference plate, an inward directed component 
suggests convergence at and near the plate bound-
ary that may be expressed as crustal folding, up-
lift, thrust faulting, or plate subduction. Similarly, 
an outward directed component suggests plate 
divergence such as would be expected at a zone 
of crustal spreading. Transcurrent or transform 
faulting would be expected when the dominant 
vector component is parallel to the plate margin. 

In this case, the African plate is moving relative to
the Eurasian reference plate at velocities 5 mm/yr
or slower.  The relatively slow convergence of the
two plates results in a diffuse zone of seismicity 
that extends across northern Morocco into the 
Atlantic Ocean west of the Strait of Gibraltar.
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              NOTE ON SEISMICITY

The seismicity portrayed in these maps is 
drawn from three separate earthquake cat-
alogs that are characterized by varying lev-
els of accuracy and reliability.  The largest 
and best-located earthquakes of the modern 
seismological era (1964 - 2002) are drawn 
from an unpublished catalog of Engdahl 
(2003).  The largest and least well-located 
historic earthquakes (1276 - 1963) are 
drawn from a catalog of significant global 
earthquakes from NOAA.  A representative 
sample of smaller (magnitude � 4.0) and 
relatively well-located earthquakes (USGS 
PDE) from 1973 - 2004 is included on this 
map to illustrate the diffuse nature of the 
African - Eurasian plate boundary.
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