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Based on their structural relationships with the rock sticking, it was possible to identify various topologies,
mainly of quartz and minor calcite veins recognizable at outcrop scale. Natural processes, susceptibility to
hazard events like hurricanes, storm surges, tsunamis, and the impacts of climate change, render Caribbean
coastal environments fragile and vulnerable. On the other hand, geomorphological classifications may
emphasize the shape of landforms morphology or the processes that form them genesis , although they are
inherently linked Davies,  Geomorphic variations in coastal environments are described and classified in
numerous ways, and this reflects the inherent complexity of shorelines and the many applications of such
classifications Shipman,  The coast provides significant benefits for the national industry given the variety of
unique ecosystems it has, but the implemention of ambitious development plans introduce major modifications
that affect the coastal area. Jurassic plutons and volcanites intrude and cover these metamorphic rocks.
However, the tectonic setting of the coast and the rate of sea level rise can also be important factors to
consider. It is mainly composed of crystalline rocks and comprises three geotectonic provinces Sierra Nevada,
Sevilla and Santa Marta , with a defined outboard younging pattern from east to west. This section briefly
describes the mapped lithological units. Therefore, studies of coastal areas are important, as they are dynamic
and amenable to changes due to terrestrial and marine processes, as well as human activities Lalbiakzuali, et
al. Given the concentration of human settlements, economic resources and infrastructure in coastal areas,
understanding the dynamics of these areas and effectively managing them, are critical priorities. There are
igneous rocks repre-sented by a plutonic complex within which we recognized different compositional
varieties quartzdiorite, granodiorite to hornblende granodiorite based on their petrographical characteristics.
This study highlights the issues associated with a "one-size fits all" approach in beach preservation and
management. Minor Carboniferous and late Mesozoic sedimentary sequences rest in unconformity towards the
southeast Tschanz, et al. Folds are seen further into the hills e. On the other hand, it is a contribution to the
geological knowledge of the Geotectonic Province of Santa Marta and emerges as an alternative solution to
various problems. As they are subject to constant change due to the conflicting processes of erosion the
gradual wearing away of Earth surfaces through the action of wind and water and of deposition the
accumulation and building up of natural materials , which makes them one of the most beautiful and inspiring
landscapes on the planet. Sedimentary rocks are absent in the study area although it is possible to recognize
Quaternary deposits related to drains depositing sediment in the coastal plains and beaches formed and
transported by the sea. It was found that while beaches on the north coast are less prone to erosion, high
erosion rates along sections of the east, south and west coasts prompted the construction of hard engineering
coastline protection in the form of revetments and sea walls. Methods This study started with a compilation
and analysis of existing geological data, geomorphology, climatology, hydrography, oceanographic processes
waves, currents, tides , geological mappings, aerial photographs, land use, zoning plans, action plans by
corporations involved in the area, as well as information from the authorities and beneficiary population
within the study area, among others. Their morphology and relationship to the regional foliation is equally
varied. The crystalline basement of the GPSM was observable in the study area containing very important
evidence on the geological evolution and the coastal evolution dynamics of this important tectonic zone. In
order to obtain geological and geomorphological information, we made several field visits between April and
July  The north-western and youngest Geotectonic Province of Santa Marta GPSM comprises an inner
sub-belt of Cretaceous imbricated metamorphic rocks greenschists and amphibolites and an outer sub-belt of
Mesozoic amphibolites, greenschists and phyllites separated by the lower to middle Cenozoic Santa Marta
Batholith Doolan, ; MacDonald, et al. Natural processes, susceptibility to hazard events like hurricanes, storm
surges, tsunamis, and the impacts of climate change, The world's most spectacular and dramatic erosional
landforms are due to wave action, whereas the reduction of wave energy created deposition landforms. An
obvious structural feature is the presence of a large number of hydrothermal veins with thicknesses that range
from millimeters to meters. The aim of this study was to determine the coastal geomorphological features in
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the idea of contributing to a better understanding that may help planners in policy design for a sustainable
development and management of the coastal region and its resources. This paper focuses on 25 beaches
monitored in Trinidad, comprising 64 beach profiling stations and discusses the evolution of beach
management in Trinidad. Some smaller igneous bodies occur as sills or dykes that follow or cut, respectively,
the metamorphic foliation of andesitic, dacitic and diabasic composition. In Trinidad and Tobago, like many
other Small Island Developing States, the demand for coastal land is significantly high given the high level of
settlement, relatively large and growing population, infrastructural development and significant economic
investment and reliance on the natural resources. We mapped geological and physical aspects geomorphology
to identify and characterize the main lithological and geomorphological units in low-lying coastal areas and
rocky coastal relief especially in the coastal landforms product of deposition and erosion processes. In some
sectors, silty clay sediments occur, mainly in flood zones, which result from periods of intense rain. Lowlands
are riverine plains and deltas, tidal flats, coastal dunes and sand bars, formed during the Quaternary by a
combination of processes such as fluvial and coastal erosion-accretion, and by the control of ancestral
landform architecture, such as remnant Quaternary ridges and large outcrops of Paleogene bedrock. Gray,
somewhat stratified and semi-consolidated deposits, with fine sandy and clay levels, occur between the mouth
of the Palomino River and Santa Marta. Results Geology of the study area. Metamorphic rocks belonging to
the Gaira and Taganga groups, igneous rocks of the Santa Marta Batholith and a series of beach deposits occur
in the study area. The stability of coastal areas depends on a number of interrelated factors, which have to do
with the physical aspects of their configuration and design, and with the dynamic agents acting on them.
Several factors, such as sea level change, sediment availability and coastal processes strongly influence the
evolution of the coastal landscape. Results indicated that most of the beaches in Trinidad are in a state of
dynamic equilibrium where the seasonal changes of erosion and accretion revolve around a state of stability. It
also promotes research on this region regarding other factors such as the increasing marine activity, population
in coastal areas, development of tourism, as well as a series of geological evolutionary processes that reflect in
coastal morphology. There are examples on the Caribbean coasts on how it is possible to protect them by
carrying out infrastructure works to ward off the onslaught caused by marine dynamics and avoid erosion
problems that significantly affect production activities and populations. Coastal landforms are frequently
categorized as either erosional or depositional, but this depends on both the temporal and spatial scales of
analysis Shipman, 


