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Ecuadorian Coastal Region represents an inner-shelf assemblage underlain by an
allochthonous oceanic terrane accreted to the NW South American margin during the Upper
Cretaceous. Basement rocks consist of an incomplete ophiolitic sequence composed of gabbro
and basalt. Cenozoic infilling is arranged into local sedimentary basins (e.g. Progreso, Manabi and
Borbon Basins) as thick marine sequences alternating with pulses of tectonic deformation and
uplifting that lead to the present-day surficial morphology. Although numerous studies have taken into
account the litostratigraphy of this region, little emphasis has been placed on quantitative
geomorphologic studies along the Ecuadorian margin.

Quantitative geomorphology provides useful tools to determine tectonically perturbed areas. River
profile analysis by digital elevation model (DEM) treatment allows to track changes in tectonic
movements, lithological variations and climatic influence in erosion patterns. We propose a new
surface plotting method to determine relative incision anomalies (RI) along the entire coastal margin
using incision data obtained from stream channel elevation and valley width measures. Numerical
data were fitted to each lithology group to evaluate the mean incision deepening throughout the
study area. The present methodology uses different source of data such as DEMs, geological maps,
aerial photographs and field observations.

In this work, we have established zones with differential vertical motion. High RI values are reported
to the central and northern part of the Ecuadorian region. For instance, localities such as La-Delicia,
Jama, Viche, and Cristobal-Colén show greater Rl values than the mean lithology constraint
between +197 and +214. However, southern areas such as El-Progreso and Guayaquil show rather
lower RI values of about -224, -238, respectively. These results suggest significant crustal
shortening to the northern Ecuadorian coastal region, while lateral fluvial erosion processes are
predominant to the south (Chongon-Colonche Massif and Progreso Basin).

By comparing our results with those reported by Nocquet et al. (2014) and Bejar-Pizarro et al.(2018),
who use extended GPS and InSAR data along the entire coastal continental margin, it is shown that
the method developed herein is a very sensitive tool to the detection of the relative vertical surficial
movement.
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