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Abstract: The research is aimed at highlighting and characterizing significant
geological sites for the University of Moa's Geological Engineering field trainning
program. Through a bibliographic review and detailed analysis of geosites such as Cayo
Guam River, Farallones de Moa, Los Lirios town, Maguana Beach, and El Yunque of
Baracoa, practical geological aspects are identified, offering new educational
opportunities. These places hold a wide variety of geological elements, allowing for the

application of theoretical knowledge in real situations.
Keywords: geosite, geological heritage, geological trainings

Resumen: La investigacion tiene como objetivo destacar y caracterizar sitios
geoldgicos significativos para las practicas de campo de Ingenieria Geoldgica en la
Universidad de Moa. A través de una revision bibliografica y analisis detallado de
geositios como el rio Cayo Guam, Farallones de Moa, la localidad Los Lirios, playa
Maguana y El Yunque de Baracoa, se identifican aspectos geoldgicos practicos que

ofrecen nuevas oportunidades educativas. Estos lugares presentan una gran variedad
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de elementos geoldgicos que permiten la aplicacidon de conocimientos tedricos en

situaciones reales.

Palabras claves: geositio, patrimonio geoldgico, practicas geoldgicas

Introduction

Field trainings are key for students and professionals' comprehensive education. These
activities allow for the application of theoretical geological knowledge and the
development of skills and routines specific to fieldwork. Through these experiences,
students can elaborate geological maps and describe subsoil sections, contributing to

problem-solving (Corbi et al., 2013).

Incorporating geological heritage into scientific teaching has been endorsed by various
authors (Brusi et al., 2011; Herrera-Franco et al., 2022; Pareja-Pareja & Martinez-
Ibarra, 2023). Within Geological Engineering degree program, field trips stand as the
practical work par excellence. The educational opportunities they offer are undeniable:
they drive teacher-student relationship optimization, favor the comprehensive
development of content, promote growth in science, innovation, and technology, and
foster love for nature and ecological awareness (Fernandez Ferrer & Gonzalez Garcia,
2017; Pedrinaci, 2013; Uskola, Seijas & Sanz, 2022; Mousalli-Diaz, 2023).

In the northeastern zone of eastern Cuba, there are geological sites with ideal
characteristics for these trainings (Martinez-Corpas, 2017; Dunan Avila et al., 2021;
Guanche-Diaz et al., 2024; Ortiz Pérez, Valdez Merifio & Oro Gémez, 2025). Some
landmarks are El Yunque de Baracoa for its geomorphological beauty; Cayo Guam
River in Moa for its fluvial dynamics; and Farallones polygon due to its mountain range
and underground formations (Dominguez-Gonzalez & Rodriguez-Infante, 2007; Coutin,
2017; Fernandez-Rodriguez et al., 2018; Acosta-Abad, 2024). Los Lirios town in El
Salvador municipality, Guantdanamo province, is also considered relevant due to its
weathering and sedimentation processes, as well as Maguana Beach in Baracoa, where
coastal dynamics are evident (Ferreira-Gamboa, 2017; Garcia-Carmenaty, 2020; Viltre
del Toro, 2023).
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This work is aimed at laying the groundwork for future field training research in the
Geological Engineering degree program at the University of Moa through the
characterization of sites of interest that contribute to professionals’ comprehensive

education.

Methodology

A bibliographic review of previous works stored in the Geology Department's Geological
Fund was conducted, and field practice reports were consulted to understand the state
of the art of the proposed topic. Content analysis was implemented to collect and
synthesize of information. Léxico Estratigrafico Cubano (Stratigraphic Lexicon of Cuba)
(IGP, 2013) was consulted for the argumentation and interpretation of the sites of

geological interest s geology.

The selection of geological sites is based on academic relevance, logistical accessibility,
and geological processes diversity. Their proximity to the University of Moa was also
considered, which will facilitate their inclusion into field trainings. Distinctive

characteristics of each selected geological site were also taken into account.

Results

Characteristics of the geological sites for Geological Engineering field

trainings

Cayo Guam River: According to Fernandez-Rodriguez et al. (2018), Cayo Guam River's
hydrographic basin is located in a coastal zone with a predominance of tropical
maritime conditions, and is one of the most important surface water reserves in Cuba
(Figure 1). It is located near Alejandro de Humboldt National Park and is one of the
most plentiful rivers in the region due to abundant rainfall. Intense erosive processes
developed there, evidenced by the formation of gullies and landslides. It is
characterized by the presence of rocks from the ophiolitic complex (serpentinized
peridotites, banded gabbros, chromites, and laterites) and quaternary sediments

(sands, gravels, and pebbles in the riverbed).
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Figure 1. Cayo Guam River. a) Riverbed. b) Banded gabbros. c) Chromite. (Pérez-Garcia, 2023).

Farallones: Located to southwest of Moa municipality, it belongs to Cuchillas del Toa
mountain group. Its geological characteristics make it an ideal site to learn about
geology (Orozco, 2007; Njila & Diaz-Martinez, 2016). This massif features high cliff-
type elevations which manifest in the region s general landscape. The karst formations
present are: poljes, dolines, sinkholes, limestone pavement, resurgences, karst
pinnacles, and cave systems. According to Coutin (2017), Farallones de Moa
community, is an important exponent for nature tourism due to its landscape’s beauty,
the presence of Alejandro de Humboldt National Park, and the diversity of its flora and

fauna, in addition to presenting a high degree of endemism (Figure 2).
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Figure 2. Caves in Farallones de Moa (Wright-Castellanos, 2016).

Geologically, this area is composed of Cretaceous rocks, mainly serpentinized
peridotites, gabbros, tuffs, and basic-intermediate lavas, and Paleogene rocks such as
tuffs from the volcanogenic-sedimentary complex, carbonate-terrigenous sediments
like sandstones and limestones (Figure 3). The existing geological formations are
Charco Redondo, Sabaneta, San Luis, and the Ophiolite Suite (IGP, 2013).
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Figure 3. photographs of documented points in the area.
a) Green tuffs. b) Sandstones. c¢) Pink limestones. d) Serpentinite.

Los Lirios: Located in Limonar sector, it belongs to El Salvador municipality in
Guantanamo. It features mountain relief characterized by steep slopes and erosive
zones. According to Garcia-Carmenaty (2020), exogenous (denudation and
accumulation) and endogenous (litho-morphic, volcanic, and tectono-morphic)
processes are evidenced in this area. Regarding its lithology, rocks dating from the
Upper Oligocene-Lower Miocene (lower part) and the Middle Eocene-Upper Eocene are

found. They belong to Yateras Fm, Maquey Fm, and San Luis Fm. (IGP, 2013).

Carbonate rocks formed in deep to medium marine environments, with marked reef
development, prevail in this area. The ones standing out are polymictic sandstones,

calcareous marls, alternating detrital, biodetrital, and biogenic limestones, terrigenous

cement conglomerates stand out (Figure 4).

L Bl
ented outcrop points in the a?ea. '
a) Karstified limestones. b) Sandstones. c) Stratified limestones. d) Clays.

Maguana Beach: It is one of the main tourist beaches, located 20 km from Baracoa

city. It belongs to Cuchillas del Toa geographic reserve. Its flora and fauna are rich in
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abundance and diversity. Geomorphologically, it consists of fine, cream-colored sand,
with a medium submarine slope and coarse, dark sediments of fluvial origin. It has a

coral reef barrier 180 m from the coast (Figure 5).

It is a place of great geological interest due to its coastal dynamics, influenced by
several environmental factors such as waves, ocean currents, and weathering. Volcanic
and sedimentary rocks (limestones, sandstones, marls, gabbros, and basalts) can be
observed in its surroundings, as they are the result of tectonic and sedimentation
processes, dating from the Upper Jurassic to the Lower Cretaceous (Ferreira-Gamboa,
2017).
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Figure 5. Maguana Beach (Matos Legra, 2013).

El Yunque: Located 10 km from Baracoa municipality, Guantanamo province, it
constitutes the most famous elevation in this province. It has a height of 560 m above
sea level (Figure 6), and consists of a tuffaceous-rocks basement, upon which a large
calcareous massif is placed. The summit presents a flat and very rough slope resulting

from intense karstification.

Figure 6. Baracoa's Yunque (Najarro Pujol, 2011).
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It exposes volcanic and volcano-sedimentary terrains from the underlying Cretaceous
of Sierra del Purial Fm and Yateras Fm, and the late Paleogene of Sabaneta Fm. In
general terms, tectonic stresses and geological processes (erosion, weathering,
serpentinization, karstification, and zeolitization) are evidenced, which have
transformed the geomorphology of the area (Figure 7). Lithologically, it is represented

by basaltic, andesitic, tuffaceous rocks, and carbonate material (IGP, 2013).

Figure 7. Photographs of geological outcrops registered in the area. a) Gabbros. b) Zeolitized

tuffs with a certain degree of oxidation. c) Andesites. d) Zeolitized tuffs.
Discussion

Through field trainings, students can acquire new experiences regarding the geological
study of rocks, minerals, processes, and natural phenomena in the outcrops. These
activities facilitate teamwork and allow for the development of communication,
collaboration, and problem-solving skills. Furthermore, they develop students’
observation, mapping, and sampling techniques, which are essential for the

professional life of a geological engineer.

The study, analysis, and description of these sites of geological interest complement
the theoretical content covered in the subjects: Sedimentology, Stratigraphy,
Geomorphology, Geological Mapping, and Geodynamics of Geological Engineering

degree program.
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Conclusions

Field practices constitute unique opportunities for students to apply their theoretical

knowledge in a real-world context.

Eastern Cuba’s northwest zone offers to the University of Moa a great variety of sites

of geological interest to conduct field trainings.

The analyzed locations: El Yunque, Cayo Guam, Farallones, Los Lirios, and Maguana

provide valuable information about regional geology.
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