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Summary: This work aims to give a short description of the ESR method applicability for dating Pliocene and 
Pleistocene sedimentary units of western central mainland Portugal ranging between 4 and 0.2 Ma. The vast 
culminant unit of the sedimentary infill only was previously dated at the base, ca. 3.7Ma, in North of Rio Maior.  
Dating the topmost deposits of this unit will allow to understand and date the transition from the stage of sed i-
mentary infilling to fluvial incision and to recognize the controls of this transition. Only the lower coastal terraces 
are dated to <ca. 300 ka provided by OSL methods. The ESR dating will support stratigraphic correlations and 
allows the estimation of the local uplift rates and the interpretation of the main active tectonic structures in 
central western mainland Portugal. 
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Electron spin resonance (ESR) is a dating method that 
has a large time range potential, ca. 0.1 ka to 2-5 Ma. 

method has been used 
to date materials such as tooth enamel, fish cales, 
aragonite and calcite in corals, mollusks, travertine, 
marine and continental carbonates, but also quartz 
from ash and fluvial deposits, and some flints (Ikeya, 
1994, Falguères et Bahain, 2002).  

Natural radiations emitted by radionuclides as U, Th 
and their daughters, and K, produce free electrons. A 
part of these electrons may be trapped by impurities 
or lattice defects of the minerals and the total 
amount of trapped electrons in a material is then 
proportional to the age of the sample (Voinchet et al., 
2004). The ESR dating of sedimentary quartz is based 
on the hypothesis of photo-sensible ESR-traps, espe-
cially titanium (Ti) and aluminium (Al) centers, zeroed 
by sunlight (bleaching) during the transport prior to 
the sediment burial. The bleaching presents the par-
ticularity to be incomplete, especially in the Al center 
in quartz. 

The possibilities of ESR dating are: 1) the dosimeters, 
mainly quartz, can be found in almost any sedimen-
tary context; 2) the presence of various paramagnetic 
ESR centers allows dating different types of geological 
or archaeological events (Falguères et al., 1988; 
Voinchet et al., 2004, 2010); 3) the large age range of 
application for the study of Pleistocene fluvial terrac-
es (e.g. Falguères et al., 1988; Voinchet et al., 2004, 
Bahain et al., 2007; Moreno et al., 2012; Rosina et al., 
2014; Mendez  Quintas et al., 2018); and Plio-
Pleistocene marine units. The Al center in quartz has 
a sufficient lifetime to be also used on the Neogene 
(Laurent et al., 1998). The main limitations of the ESR 

dating are: 1) the incomplete bleaching before burial 
leads to an overestimation of the depositional age of 
a sample, increasing the imprecision for ages younger 
than ca. 200 ka; 2) it is not yet established if the ESR 
dating can provide reliable ages older than ca. 2-5 
Ma. 

On the ongoing study, sedimentary samples were 
collected from the base and top of the culminant unit 
on the sedimentary infill of the Mondego and Lower 
Tejo Cenozoic basins, and also from terraces located 
at the coast and lower reach of the respective main 
rivers. Only some of the lower terraces have some 
OSL ages (Martins, et al., 2009; Ramos et al. 2012; 
Cunha et al., 2015). 

Each sample was collected in an opaque tube of a 
previously clean section. At the laboratory, the water 
content is measured and the sample sieved. Quartz 
grains of 180- granulometry are separated. 
Each quartz sample is split in several aliquots, one for 
the residual dose and the other for the total dose 
determinations. Irradiation is performed using a pan-
oramic 60Co source (Dolo et al., 1996) emitting a 1.25 

-ray with a dose rate of 200 Gy/h. Ten aliquots 
are submitted to doses ranging between 150 and 
20,000 Gy and the residual intensity is determined 
exhibiting quartz on an oven using a Honle SOL2 lamp 
(Voinchet et al., 2003). In this study, ESR measure-
ments of the Al center and Ti center at the tempera-
ture of liquid nitrogen (107 K), were performed with a 
Bruker EMX spectrometer (Voinchet et al., 2004) in 

Paris.  

ESR dating of Pliocene and Pleistocene units, at the 
study area, will provide: a) the age the culminant unit 
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of the sedimentary infill; b) the date of the beginning 
of the fluvial incision stage; c) the age of the several 
terraces. This will support stratigraphic correlations 
and to estimate the local uplift rates and the identifi-

cation of the main active tectonic structures.  Some 
samples of each unit are already being analyzed with 
De in measurement phase. 
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Prefácio 

O Departamento de Ciências da Terra da Faculdade de Ciências e Tecnologia da Universidade de Coimbra, o 
MARE-Centro de Ciências do Mar e do Ambiente e o IATV-Instituto do Ambiente Tecnologia e Vida 
assumiram a organização do XI Simpósio sobre a Margem Ibérica Atlântica (MIA 2018). 

O estudo das margens continentais abarca, quer o registo dos processos geológicos, quer a dinâmica atual 
das zonas costeiras até ao mar profundo. Neste espaço problematiza-se o acesso aos recursos geológicos e 
biológicos marinhos, a preservação da biodiversidade e do património geológico, o planeamento e 
ordenamento do território, a construção e manutenção de obras de engenharia costeira, bem como a gestão 
dos riscos naturais e tecnológicos. 

É sobre estes desafios que, desde 1994, se realiza o Simpósio sobre a Margem Ibérica Atlântica (MIA). Este 
fórum científico tem uma periodicidade trienal, alternando entre Espanha e Portugal, congregando 
especialistas científicos que trabalham na Margem Ibérica Atlântica. Os participantes são oriundos de cerca 
de uma dezena de países. Para a presente edição foram aprovados 138 trabalhos científicos distribuídos por 
onze sessões temáticas. Aproveitamos aqui para agradecer aos colegas que propuseram sessões temáticas, 
trazendo contribuições para o evento, e aos membros da Comissão Científica que, com a sua arbitragem 
científica, contribuíram para garantir a qualidade dos trabalhos apresentados neste livro de atas. Houve a 
preocupação de integrar domínios de investigação que tradicionalmente não participam nestes eventos, 
como aqueles que se relacionam com a ecologia, biologia e poluição marinha. Para além de duas 
conferências plenárias, este simpósio conta também com duas mesas redondas focadas em problemas de 
investigação relevantes para o conhecimento da Margem Ibérica Atlântica e suportadas em palestrantes 
convidados. Uma delas sobre "Investigação científica, Recursos geológicos, Biodiversidade e Poluição na 
Margem Ocidental ica e áreas marinhas 
adjacentes  
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Preface 
The Department of Earth Sciences of the Faculty of Sciences and Technology of the University of Coimbra, the 
MARE-Centre for Marine and Environmental Sciences and the IATV-Institute for the Environment Technology 
and Life took over the organization of the XI Symposium on the Iberian Atlantic Margin (MIA 2018). 

The study of the continental margins covers both the record of geological processes and the current 
dynamics from coastal areas to the deep sea. In this space emerge issues on the access to marine geological 
and biological resources, biodiversity preservation and geological heritage, land planning, construction and 
maintenance of coastal engineering structures, as well as the management of natural and technological risks. 

Since 1994, the Symposium on the Iberian Atlantic Margin (MIA) has been held with these issues in mind. 
This scientific forum is organized every three years, alternating between Spain and Portugal, joining together 
scientific experts working on the Iberian Atlantic Ocean. For the present edition, 138 scientific papers were 
distributed by eleven thematic sessions. We would like to take this opportunity to thank the colleagues who 
proposed thematic sessions, bringing contributions to the event, and the members of the Scientific 
Committee who, with their scientific peer-review, contributed to guarantee the quality of the works 
presented in this book of proceedings. For this edition there was a concern to integrate research domains 
that traditionally do not participate MIA events, such as those related to ecology, biology and marine 
pollution. In addition to two plenary conferences, this symposium also has two round tables focused on 
research problems relevant to the knowledge of the Iberian Atlantic Margin and supported by invited 
speakers: "Scientific research, geological resources, Biodiversity and Pollution in the Iberian Western Margin" 
and "Active tectonics in the Iberian Peninsula and adjacent marine areas". 

 

Prefacio 
El Departamento de Ciencias de la Tierra de la Facultad de Ciencias y Tecnología de la Universidad de 
Coimbra, el MARE-Centre for Marine and Environmental Sciences y el IATV- Institute for the Environment 
Technology and Life han asumido la organización del XI Simposio sobre la Margen Ibérica Atlántica (MIA 
2018). 
El estudio de los márgenes continentales incluye tanto el registro de los procesos geológicos, como el estudio 
de la dinámica oceanográfica actual desde las zonas costeras hasta el mar profundo. En este espacio se trata 
el acceso a los recursos geológicos y biológicos marinos, la conservación de la biodiversidad y del patrimonio 
geológico, la planificación y ordenación del territorio, la construcción y el mantenimiento de obras de 
ingeniería costera, así como la gestión de los riesgos naturales y tecnológicos. 

Es sobre estos desafíos que desde 1994 se realiza el Simposio sobre la Margen Ibérica Atlántica (MIA). Este 
foro científico es organizado cada tres años, alternando entre España y Portugal, y reúne a los diferentes 
expertos científicos que trabajan en el Margen Ibérico Atlántico. Para la presente edición se han aprobado 
138 trabajos científicos distribuidos entre once sesiones temáticas. Agradecemos aqui a los colegas que 
propusieron sesiones temáticas, aportando contribuciones al evento, ya los miembros de la Comisión 
Científica que, con su arbitraje científico, contribuyeron a garantizar la calidad de los trabajos presentados en 
este libro de actas. En esta edición se ha tenido la preocupación de integrar ámbitos del mundo de la 
investigación que tradicionalmente no participan en estos eventos, como aquellos que se relacionan con la 
ecología, la biología y la contaminación marina. Además de dos conferencias plenarias, este simposio cuenta 
también con dos mesas redondas enfocadas en problemas de investigación relevantes para el conocimiento 
de la Margen Ibérica Atlántica y apoyadas en oradores invitados: "Investigación científica, recursos 
geológicos, Biodiversidad y Contaminación en el Margen Occidental Ibérica" y "Tectónica activa en la 
Península ibérica y áreas marinas adyacentes". 
 
 

 




