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Introduction

Cultural ecosystem services provided by geodiversity comprehend the goods and benefits non-tangibles
from abiotic nature that contribute to the development of the human culture, such as science, education,
leisure, religion, arts etc. (Millennium Ecosystem Assessment, 2005; Brilha et al. 2018). Considering
that population are prone to protect rather their cultural heritage than the natural heritage (Reynard and
Giusti 2018), this work aims a preliminary analysis of cultural ecosystem services provided by
geodiversity in the Ceara Central Domain (CCD), north-eastern Brazil, in order to contribute to its
conservation and sustainable use. The CCD is one of the oldest tectonic terranes in Brazil, being
composed of a mixed assemblage of Precambrian igneous and metamorphic rocks, especially gneisses,
tonalites, granodiorites, mafic/ultramafic rocks, schists, and granites. The area is also characterized by
a rocky, flat, and semiarid landscape with scattered inselbergs and residual massifs, besides stony soils,
and a sparse and irregular rainfall, where the Caatinga Biome predominates.

Methods and Main Results

An extensive review of the literature was carried out focusing on: i) the geodiversity of the study area,
ii) the local geological heritage, through inventories of geosites and geodiversity sites, already available,
iii) the historical-cultural heritage sites, iv) the artistic production, and v) the tourism supply. Based on
this information, an overview was delineated with the main aspects of geodiversity and culture in the
region, being possible to identify the relationships between such elements. From this overview, the
cultural ecosystem services were analysed using the four categories suggested by Brilha et al. (2018):
wellness and health, recreation, human history, and knowledge. As a result, nine cultural goods and
benefits provided by geodiversity were identified in the working area (Table 1).

Discussion and Conclusions

A strong connection between geodiversity and local culture was observed in the area, expressed through
cultural ecosystem services. The variety of landscapes and their easy access result in positive impacts
on human well-being provided by contact with nature, especially during leisure activities. The influence
of geodiversity on cultural production is also notable: many Brazilian movies use this peculiar landscape
as filming location. We also found examples from literature, such as novels and “cordel” booklets, a
popular regional literature in North-eastern Brazil. Regarding recreation activities, the rocky landscape
is regionally recognized as an important tourist attraction, mostly the inselbergs and residual massifs.
These landforms offer a great number of viewpoints and are used for sports activities, such as hiking,
rock climbing and air sports. In recent years, the academic community has discussed the region’s
potential for geotourism more intensively and the Geological Survey of Brazil is developing a geopark
project for the central region of the CCD. Concerning Human history, the features related to local
geodiversity strongly influences toponymy and sense of place throughout the study area. In our research,
we found many places named after geological qualities, such as Pedra Branca town (White Stone) and
Pedra de Cal village (Limestone), and also places with spiritual meanings, particularly some inselbergs
and caves, commonly associated with archaeological records. It is also worth to note the use of local
stones in historic monuments and contemporary buildings, highlighting the use of granites and mylonitic
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gneisses. Respecting scientific research, local geodiversity offers material to the development of several
branches in geosciences, notably in regional geology, petrology, structural geology, mineral resources,
and geomorphology. The main cultural services associated with geoheritage and historical evolution of
the Earth is related to the Precambrian West Gondwana orogenesis, including important features of the
geological evolution of the South American Continent. Many of the geoheritage sites available in the
CCD are used in the field classes for local universities, mainly for geoscience’s students. An analysis of
the undergraduate geology course curriculum from a local university identified 12 disciplines that make
use of geoheritage sites as didactic examples. Since population is more sensitive and familiar with
cultural aspects, the cultural ecosystem services provided by the geodiversity should enhance the
geoconservation strategies in the CCD.

Table 1. Preliminary identification of cultural goods and benefits provided by the geodiversity in the working

area

Cultural Goods and Benefits

Wellness and health

Recreation

Human History

Knowledge

Physical and mental

health promoted by

contact with natural
landscapes

Recreation and sport
activities (hiking, trails,
cycling, rock climbing,

air sports)

Sense of place, symbols,
toponymies and spiritual
values, mainly religious

Scientific research in
several branches
of geosciences

Inspiration for cultural
production (books,
paintings, movies,

legends etc.)

Tourist attractions (water
reservoirs, viewpoints,
mountains)

Use of local stones in
historical monuments

Sites of geoheritage and
historical evolution of
the Earth

Educational value as
field resources for
geoscience students
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