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Preliminary Report for Galfa Point/L.’Envieuse ground deformation site

Preliminary assessment of data gathered at the Galfa Point/L’Envieuse ground deformation site
suggests, that the event was indeed triggered by the magnitude 7.2 and 7.5 Venezuelan
earthquakes. This event bears similarity to the ground deformation that occurred at Los Iros
following the magnitude 6.9 event in 2018. Both events occurred due to the seismic characteristic
and geology of the sites.

The geology of these areas are characterized by the presence of mud volcanoes because of the
Southern anticline. This east-west trending faulted anticline forms a linear feature along
Trinidad’s south coast. It allows pressurized, previously subducted fluids (water, oil and gas) to

migrate from depth toward the surface resulting in a line of mud volcanoes along the coast.

LOCATION OF MUD VOLCANOES IN TRINIDAD
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Figure 1: Mud volcanoes along the southern anticline highlighted by red ellipse (Archie, 2007).
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The areas in the immediate vicinity of these mud volcanoes are characterized by fluids near the
surface of the ground that results in the near surface having very low shear wave velocities
compared to the surrounding country rock and, very low fundamental frequencies of vibration at
the surface. This would make these areas more susceptible to ground shaking from larger
earthquake events.

The earthquakes in Venezuela, because of how close in time they occurred and because they
occurred along the same fault system, and with similar focal mechanisms, can be considered as
one massive event resulting in shaking that lasted over 10 minutes i.e. 600 seconds. At the
L’Envieuse mud volcano the fundamental frequency at what was the vent of the mound prior to
the event was 0.035Hz or a period 28 seconds (see Fig. 2(left), almost exactly half the frequency
of the earthquake recording (0.072Hz on EW component) (Fig. 2(right). This indicates that the
mud volcano would have resonated with the energy of the earthquake and reactivated the
mudflows.

These unique symptoms are to be expected on the south coast and other areas characterized by
similar geology after large enough magnitude events. As such, efforts must be made to mitigate

future risk to lives and livelihoods located in these susceptible areas.
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Figure 2: (Left) Fundamental frequency and max ‘amplification factor’ of L’Envieuse Mud volcano
(Az099) and (Right) Frequency spectrum of Venezuela mag 7.2 and 7.5 earthquakes on EW
component of TTCC (Cedros) seismometer.
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