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Abstract

Mud volcanoes can be described as vertical vents at the earth’s surface where pressurized mud, liquid, water and even gaseous hydrocarbons
are released. These vents tend to occur along fault traces, and tend to encourage the growth of conical structures, with associated mud pools.
Over decades, pressures naturally build up at depth within these mud volcanoes, possibly due to changes in the natural density and by
extension, viscosity of the mud. Coupled with this pressure build up, regional tectonic events such as earthquakes and seasonal changes in the
water table can potentially lead to eruptions. Whilst not as devastating as the lava-associated volcanoes, the destruction that they cause to the
local community and environment can be quite considerable. One such example is the eruption of the Devil’s Woodyard mud volcano on the
13" of February 2018, located on the island of Trinidad. Post-ground observations showed that the mud flow diameter was approximately 350
ft, with local imbrication of 1-1.5 feet of topsoil and vegetation on the eastern side of the mud flow. Qualitatively, there appears to be some
cyclicity to this mud volcano erupting, with a previous eruption occurring in 1995. This compares well with the nearby Piparo mud volcano
which previously erupted in 1997 destroying homes and covering an area of 11 acres under a thick pile of mud, indicating that there could
potentially be a major eruption here within the next 2-5 years. Currently, no agency monitors mud volcanoes in Trinidad. This has led to very
little being understood about these natural features due to the absence of frequent or real-time data at these sites throughout the country.
However, the use of UAV technology which is relatively inexpensive can provide tremendous insight into performing more quantitative
analysis of these eruptions. Immediately post the Devil’s Woodyard eruption which lies in an area where there are laterally extensive south
easterly verging Middle Miocene reverse faults with a proliferation of NNE-SSW and NW-SE trending tear faults, several drone surveys were
carried out over the area. High resolution images together with its metadata allowed for the generation of high resolution orthomosaics, digital
elevation models and high-density point clouds datasets. Results from time-lapse survey UAV data acquired over a week period post eruption
showed the mud flow at the periphery migrating slowly north eastward with recommencement of ‘bubbling’, re-pressurization and a height
increase of approximately 5 feet across the central vent. This study has shown that the integration of UAV technology together with existing
geological and geophysical subsurface data, can provide a 4D monitoring solution of these mud volcanoes. If done consistently and effectively
across all major mud volcano sites, it can potentially aid in better forecasting, hazard awareness and emergency response preparedness than
what currently exists.
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