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[1] Velocity spectra from moderate-sized earthquakes were used to investigate the P wave
attenuation structure in central Mexico. In particular, we included regional events with
magnitudes in the range of 4.5 to 6.1 recorded from 2005 to 2007 on the Middle American
Subduction Experiment (MASE) array, which consists of 100 broadband sensors across
central Mexico from Acapulco to Tempoal, near the Gulf of Mexico. By assuming a
Brune-type source, a frequency-independent t* value was obtained for each seismogram in
the frequency band 1 to 30 Hz. These measurements were then inverted for two-
dimensional spatial variations in Qp in the cross section along the MASE array,
perpendicular to the trench. The model has uniform 20 km vertical grid spacing down to a
depth of 200 km and 50 km or 100 km horizontal grid spacing depending on ray
coverage. The inversion results show low attenuation in the subducting slab and high
attenuation in the mantle wedge and the crust below and to the north of the volcanic belt.
The focused high-attenuation zone (Qp < 200) in the mantle wedge lies away from the top
of the slab, between depths of 80 km and 120 km beneath the volcanic belt, and is likely
to be related to relatively high temperature, fluids, and partial melts produced in
subduction process. The high-attenuation region in the lower crust correlates with the
low-resistivity and low-velocity region and could be caused by partial melts and fluids
from dehydration and magmatic processes.
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1. Introduction

[2] Intrinsic attenuation is energy loss or absorption as
seismic waves pass through the rocks. One of the major
mechanisms of intrinsic attenuation is the frictional loss in
dry rocks due to relative movement at grain boundary,
which is strongly dependent on pressure and temperature
[Jackson et al., 1992]. Another one is viscous damping
when there is fluid present [Mavko, 1980]. In recent years,
detailed images of the attenuation structure have been
obtained in different subduction zones such as Tonga-Fiji
[Roth et al., 1999], Japan [Tsumura et al., 2000], central
Andes [Schurr et al., 2003], Alaska [Stachnik et al., 2004],
New Zealand [Eberhart-Phillips et al., 2008], Costa Rica
and Nicaragua [Rychert et al., 2008]. These studies gener-
ally show that the subducting slab is characterized by low
attenuation, while high attenuation is found in the mantle
wedge and/or the crust beneath the volcanic arc. Detailed
attenuation images in the mantle wedge and the crust above,
however, vary from place to place. In some places such as

Alaska, Costa Rica and Nicaragua [Stachnik et al., 2004;
Rychert et al., 2008], the high attenuation is concentrated in
zones within the mantle wedge. These obtained attenuation
images help to determine the relative viscosity [Karato,
2003], and provide constrains on the mantle wedge temper-
ature [Stachnik et al., 2004] and subduction dynamics
including slab dehydration and melt transport [Schurr et
al., 2003].
[3] The seismic attenuation in central Mexican subduc-

tion zone has been studied by several authors [e.g., Castro
et al., 1990; Ordaz and Singh, 1992; Garcı́a et al., 2004;
Singh et al., 2006, 2007]. However, because seismicity in
this region is sparse, especially for deep earthquakes, most
of these studies are confined to the crust. Castro et al.
[1990] estimated the average crust attenuation for shear
waves propagating along the Pacific coast. Ordaz and Singh
[1992] determined the average Qs in the crust including
both coastal and inland paths. Garcı́a et al. [2004] analyzed
some intermediate-depth inslab earthquakes, and reported
an average Qs similar to that by Ordaz and Singh [1992].
Singh et al. [2007] studied the Q of Lg waves, and found
that Q in the central Mexican Volcanic Belt is lower than
that in the fore arc. Because of the lack of seismic stations in
the back arc, the attenuation of the mantle wedge in this
region was only recently studied by Singh et al. [2006].

JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 114, B07304, doi:10.1029/2008JB005964, 2009
Click
Here

for

Full
Article

1Seismological Laboratory, California Institute of Technology,
Pasadena, California, USA.

Copyright 2009 by the American Geophysical Union.
0148-0227/09/2008JB005964$09.00

B07304 1 of 9


















