Geophysical Research Abstracts
Vol. 14, EGU2012-6160, 2012 "\
EGU General Assembly 2012 G

© Author(s) 2012

Unraveling the Structure and Dynamics of the Borborema Province, NE
Brazil, With Broadband Seismology

J. Julia (1), I.D. Bastow (2), R. Nascimento (1), A.F. Nascimento (1), M.P. Rocha (3), .M. Ferreira (1), and R.A.
Fuck (3)

(1) Departamento de Geofisica, UFRN, Natal, Brazil (jordi @ geofisica.ufrn.br; fisica_rosana@yahoo.com.br;
aderson @ geofisica.ufrn.br; joaquim @ geofisica.ufrn.br), (2) Department of Earth Sciences, University of Bristol, Bristol, U.K.

(Ian.Bastow @bristol.ac.uk), (3) Instituto de Geociéncias, Universidade de Brasilia, Brasilia, Brazil (marcelorocha@unb.br;
reinhardt@unb.br)

The Borborema Province of NE Brazil comprises the northeasternmost corner of the Brazilian shield and can be
regarded as a tectonic collage of basement rocks of Paleoproterozoic age. One of the most intriguing features of the
Province concerns its Cenozoic magmatism and uplift. Cenozoic activity is arranged along the north-south trend-
ing Macau-Queimadas alignment (MQA) and consists of small-volume, alkaline magmatism with Ar-Ar dates that
range between 50 and 7 Ma. The Cenozoic magmatism does not display a clear age progression and is coeval with
the uplift of the Borborema Plateau, with average elevations around 400 m and peak altitudes over 1000 m. Re-
cent geochronological studies have shown that small-scale convection at a cratonic edge might provide a plausible
explanation for the origin of the Cenozoic magmatism, and gravity surveys have proposed that mafic underplating
of the Borboreman crust could be responsible for the uplift. Preliminary seismic results obtained at temporary
broadband stations, however, do not support the proposed uplift mechanism. Receiver functions have shown that
bulk Vp/Vs ratios increase dramatically from 1.71 to 1.81 across the MQA and that no corresponding increase in
crustal thickness is observed. Moreover, velocity-depth profiles from the joint inversion of receiver functions and
dispersion velocities reveal that low-velocity zones, rather than mafic underplate, might be present. The seismic
observations, nonetheless, are based on just a small number of scattered observations in the Province and tomo-
graphic images at lithospheric and sublithospheric depths are lacking. The deep structure of the Province is now
being investigated through a temporary seismic experiment funded under the Instituto de Ciéncia e Tecnologia de
Estudos Tectonicos of the National Council for Scientific and Technological Development (CNPq, Brazil). The ex-
periment consists of a backbone seismic network of 20 broadband stations evenly spread throughout the Province
complemented by a similar number of short-period stations. The combined network has an aperture of ~400 km
in the NE direction, ~600 km in the NS direction, and an average inter-station spacing of ~100 km, and it will be
recording continuously for ~2 years. Tomographic images based on fundamental model surface-waves dispersion
as well as P- and S-wave travel-times, along with detailed crustal-velocity models, are now being developed under
this effort. We expect that the new results, in combination with refined findings for the Borboreman crust, will shed
light on the origin of the Cenozoic volcanism and uplift mechanism for the Borborema Province.



