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1. Introduction





1.1 The climate system



1.1.1. Modes of climate variability



1.1.2. Past climates







1.1.3. Lakes as sentinels of climate change



1.2. Lake basins 
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1.2.1.6. Soil erosion



1.2.1.7. Peatland erosion 



1.2.2 Lakes

1.2.2.1. The physical environment of lakes







1.2.2.2. The chemical environment of lakes





1.2.2.3. The biological environment of lakes



1.3 Paleolimnology 





1.3.1. Limnogeology 

1.3.2. Limnogeomorphology 





1.3.3. Lake sediments
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1.3.3.4. Stratigraphy 











1.4 The North Atlantic region 

1.4.1 Atmospheric patterns in the North Atlantic region 
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1.5 Hypothesis and aims 





2. The Azores Archipelago

2.1 Geological setting

2.1.1 Tectonic geodynamics



2.1.2 Surface faulting



2.1.2 Tectono-volcanic architecture 

2.2 Climatic setting 

2.2.1 Oceanic circulation 



2.2.2 Atmospheric circulation

2.2.3 Climate







2.3 Landscape

2.3.1 Geomorphology



2.3.2 Vegetation



2.3.3 Hydrology





2.3.4 Surficial processes 



2.4 Lacustrine sedimentary infill 

2.4.2 Paleoclimatic evolution 

2.4.3 Settlement and colonization 



2.4.4 Paleoecology and ecosystems shifts 





2.5 Study area

2.5.1 The Azores Archipelago Western Group























2.5.2 The Azores Archipelago Central Group 
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3. Materials, methods and data 
3.1 Geomorphic analysis 

3.1.1 Relief



3.1.2 Bathymetry

3.2 Fieldwork, lake sediments coring and core selection 



3.3 Sediment records analyses
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3.3.2 Radiometric dating



3.3.3 X-Ray Fluorescence core scanning 

3.3.4 Bulk X-Ray Diffraction (XRD) 

3.3.5 Biochemical analyses 



3.4 Statistical analyses 

3.4.1 Age-depth modelling 

3.4.2 Multivariate statistics 



 

3.4.3 Time series analyses 







4. Results 
4.1 Limnogeomorphology 

4.1.1 Reliefs 













4.1.2 Lakes 



4.2 Sedimentary lithofacies  

















4.3 Biogeochemical composition and fluxes within the sediment records 
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4.5 Stratigraphy of the sediment records
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5. Discussion: The sedimentary 
dynamics from source to sink and 

derived geomorphic imprints within the 
lake-catchment systems of Funda, 

Caldeirão, and Caveiro. 

5.1 Sedimentary origins and provenances 





5.1.1 Allogenic sediments 





5.1.2 Endogenic sediments 
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6. Discussion: Depositional 
environments within Funda, Caldeirão 
and Caveiro lake basins and their late 

Holocene evolution 

6.1 Chronology 





6.2 Evolution of the depositional environments during the late Holocene  





6.2.1 The Funda lake-catchment system 













6.2.2 The Caldeirão lake-catchment system 





6.2.3 The Caveiro Lake-catchment system 















7. Discussion: Environmental forcings 
controlling the lacustrine sedimentary 

evolution



7.1 The tectono-volcanic influence 

7.1.1 The Funda volcanic system 





7.1.2 The Caldeirão caldera  



7.1.3 The Cabeço do Caveiro scoria cone crater  





7.2 Human colonization





7.2.1 Pre-anthropogenic phase (before 700/850 CE)

7.2.2 Early settlement (Since 700/850 CE)

7.2.3 Regional deforestation (since 1070/1280 CE)





7.2.4 Profound landscape transformation (since 1430/1450 CE)



7.3 Climatic evolution 



7.3.1 Climatic evolution of the Azores Archipelago western group (Lakes Funda and Caldeirão) 
during the late Holocene 







8. Discussion: The North Atlantic 
climatic evolution and atmospheric 

modes of climate variability impact on 
the Azores Archipelago during the late 

Holocene 













9. Conclusions 
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