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The southern Caribbean is bounded at either end
by subduction zones: In the east at the Lesser Antil-
les subduction zone the Atlantic part of the South
American plate subducts beneath the Caribbean. In
the north and west under the Southern Caribbean
Deformed Belt accretionary prism, the Caribbean
subducts under South America. In a manner of
speaking, the two plates subduct beneath each
other. Finite-frequency teleseismic P-wave tomogra-
phy confirms this, imaging the Atlantic and the Ca-
ribbean subducting steeply in opposite directions
to transition zone depths under northern South
America (Bezada et al, 2010).

The two subduction zones are connected by the El
Pilar-San Sebastian strike-slip fault system, a San An-
dreas scale system. A variety of seismic probes iden-
tify where the two plates tear as they begin to sub-
duct (Niu et al, 2007; Clark et al., 2008; Miller et al.
2009; Masy et al, 2011). The El Pilar system forms at
the southeastern corner of the Antilles subduction
zone by the Atlantic tearing from South America.
The deforming plate edges control mountain build-
ing and basin formation at the eastern end of the
strike-slip system.

In northwestern South America the Caribbean
plate tears, its southernmost element subducting at
shallow angles under northernmost Colombia and
then rapidly descending to transition zone depths
under Lake Maracaibo (Bezada et al., 2010). We be-
lieve that the flat slab produces the Merida Andes,
the Perija, and the Santa Marta ranges. The southern
edge of the nonsubducting Caribbean plate under-
thrusts northern Venezuela to about the width of
the coastal mountains (Miller et al., 2009). We infer
that the underthrust Caribbean plate supports the
coastal mountains, and controls continuing defor-
mation.

Figure 1. A.- Broadband seismic stations in Venezuela and Wide
angle seismic profiles. B.- Tectonic setting of the region. C.- Seis-
micity of the Caribbean -South America plate boundary and Ven-
ezuela.

MB=Maracaibo Block, BF= Bocono Fault, OAF=0ca-Ancon Fault,
SMF=Santa Marta Fault, SSF=San Sebastian Fault, EPF = El Pilar
Fault, SI = Sierra del Interior, CC = Cordillera de la Costa. T&T =
Trinidad and Tobago. SCDB = Southern Caribbean deformed
belt.
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Figure 2: Results from four wide-angle seismic profiles collected onshore and offshore Venezuela in 2004 as part of the BOLIVAR project (See figure 1A for location). The wide-angle
profiles sample different stages of margin development from west to east, each crossing the margin roughly perpendicularly. The models show lateral heterogeneity, as they cross
features such as normal oceanic crust, oceanic plateau crust, the SCDB accretionary wedge, remnant island arcs, a major strike-slip system (Oca - San Sebastian- El Pilar fault system),
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Figure 3: A. -Images from finite-frequency P-wave tomography. Results show the subducting Atlantic slab, as well as a second slab in the west of
ne study area that we interpret as a subducting fragment of the Caribbean plate. Both slabs have steep dips where imaged and can be traced to
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epths greater than 600 km. The Atlantic slab extends continent-ward south of the plate bounding strike-slip margin. The steep subduction of
ne Caribbean occurs ~500 km landward from the trench, implying an initial stage of shallow subduction as far to the east as the Mérida Andes

region. B.- Top: P- wave velocity anomaly at 100 km. Bottom Shear velocity structure from rayleigh wave tomograpgy at 100 km

Figure 4: PdS (top) and SdP (middle) receiver function profiles showing the major crustal and lithospheric structures observed in the region. The Moho discontinuity is imaged clearly
in the whole region. The Lithosphere Asthenosphere Boundary (LAB) is observed on the SdP profiles. Profiles show evidence of the shallow Caribbean and Atlantic slabs beneath
South America. Bottom: Shear velocity profiles from Rayleigh wave tomography using two plane wave method (Forsyth and Li, 2005) and sensitivity kernels (Yang and Forsyth, 2006)
resolution. In these sections the LAB is clearly observed.
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Plate boundary. The atlantic tears off of South America in a highly localized zone 150 km east of 64W. On the other
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side of the SSF, Caribbean tears beneath the Maracaibo block. Both of the subducting slabs penetrate the transition
zone. Seismic anisotropy along the nothern edge of the Maracaibo Block indicates the presence of a trench parallel
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mantle flow that passes around the north west corner of the subducting Caribbean plate, similary the same interpre-
tation could be made for the subducting Atlantic plate. B.-Shear wave splitting (Masy et al., 2011, Growdon et
al.,2009) and GPS measurements.
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