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Abstract 
 
We present results from local earthquake tomography in 

northeastern Venezuela, where the Caribbean and South 
American plates meet. The region, dominated by strike-slip 
faulting, subduction and inhabited by the Paria Seismic 
Cluster, offers a unique setting for studying the mechanisms 
of lithospheric tearing, Subduction-Transform Edge 
Propagator structures and seismic cluster formation. To 
perform the tomography, we use a compilation of data, 
including: the ISC catalog, the database of the University of 
the West Indies, and the data collected by the temporary array 

of the BOLIVAR (Broadband Ocean‐Land Investigation of 
Venezuela and the Antilles Arc Region) Project. The 
combined and revised dataset was composed of 286 stations, 
4384 events, 70891 P-wave arrivals and 42532 S-wave arrivals. 
In our results, the Paria Seismic Cluster appears as a weak 
region (P-wave low velocity zone) where the lithosphere 
beneath the active strike-slip system and the subduction slab 
meet. Hence, the lithosphere tears in response to the 
dominant shear stress aided by the slab. Furthermore, the 
cluster appears to be a superposition of the seismicity derived 
from this process and that of the subducted slab. Crustal-
scale high velocities in the Paria Peninsula, associated with the 
intrusive bodies documented in the area are indicative of 
subduction-related volcanism active beneath the continent 
from the Late Miocene to Early Pliocene. Furthermore, we 
image a high-velocity and seismically active zone beneath 
Trinidad, which is interpreted as a piece of the Atlantic slab 
that was torn before subducting underneath the South 
American lithosphere. Finally, we identify several magmatic 
chambers beneath the southern Lesser Antilles Arc, as well as 
an LVZ that we interpret as an upwelling that feeds the 
volcanism. 

 

 
 
Some horizontal slices showing the distribution of  P-wave 

and S-wave anomalies as a result of  tomographic inversion of  
the full data set.  
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