Subbottom seismic profiling survey of Lake Azuei, Haiti: Seismic signature of paleo-shorelines
in a transpressional environment and possible tectonic implications
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The left-lateral Enriquillo-Plantain Garden Fault (EPGF) is one of two major transform faults that form the
North American-Caribbean plate boundary. GPS measurements indicate that relative motion evolves from
nearly pure strike-slip in western Haiti to highly transpressional near Lake Azuei in eastern Haiti, where
the EPGF may terminate against a south-dipping oblique reverse fault. Lake Azuei, one of the largest lakes
in the Caribbean region (10 km x 23 km), is surrounded by two high-elevation sierras (> 2,000 m). Because
the lake has no outlet to the sea, its level is sensitive to variations in precipitation and is thought to have
fluctuated by 10’s of meters during the Holocene. A rise of 5 m over the past 10 years has had a
devastating impact, submerging villages, farmland, and roads. A grid of high-resolution (~¥10 cm)
subbottom seismic (CHIRP) profiles acquired in January 2017 captures the subtle signature of the ~5 m-
deep shoreline and also images a prominent paleo-shoreline at ~10 m water depth. This 10 m paleo-
shoreline is well expressed in the CHIRP data suggesting it was occupied for a long period of time. It is
buried beneath a thin (< 20 cm-thick) veneer of sediments, indicating that it was submerged centuries to
millennia ago. This paleo-shoreline represents a key horizontal marker that may have been warped by
local transpressional tectonics. We therefore catalogued its varying seismic signature with the goal of
detecting any subtle but systematic depth variations of the associated shoreline angle around the
periphery of the lake. Two sediment cores, collected in water depths of 14 m and 17 m, each bottomed
80-90 cm below the lakebed into a distinctively coarser bed. On-going radiometric dating is expected to
constrain the age of this distinctive layer. Should this layer be tied to the perduring 10-m lowstand of the
lake, determining its age could help quantify vertical deformation rates around Lake Azuei.
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