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PALEOHYDROLOGICAL CHANGES , CHRONOLOGY OF EVENTS AND SEDIMENT 
DYNAMICS IN THE QUATERNARY OF THE PANTANAL WETLAND

Late Pleistocene to Holocene paleo-hydrologic changes are imprint in the landscape and sedimentary
record of the Pantanal wetlands, central-west Brazil.

Environmental changes are mainly controlled by climatic events that took place since the aridity during
the Last Glacial Maximum to more humid conditions prevailing during the Holocene and by structural
factors related to the tectonic regime that operates in the sedimentary basin.

Although allogenic factors related to climate and neotectonics strongly control the morphological
evolution and landforms, many changes in the physical properties of sediments and sites of deposition
have resulted from autogenic fluvial processes, particularly those related to avulsive river systems.

In many important rivers of Pantanal fluvial plain, modern shifts in the fluvial channels have been
causing great consternation of the local population. In this context, the main objectives of this project
are the recognition of paleodrainage patterns, the reconstruction of Quaternary geologic and climatic
events, the understanding of the hydro-sedimentary dynamics and evidences of paleohydrological
changes and the establishment of relationships between allogenic and autogenic factors in the
depositional setting.

Many methods and techniques will be used to achieve these objectives, such as interpretation of
orbital data (sattelite images and SRTM), data bank organized and processed with GIS, subsurface
investigation using ground penetrating radar (GPR), surface and subsurface sampling (vibrocoring and
percussion devices), facies analysis in outcrops and cores, granulometric analysis, absolute dating
using Carbon-14 and optically stimulated luminescence methods, analysis of proxy data (sponge
spicules , phytoliths and palynomorfs), paleopedology investigation in river terraces, hydro-
sedimentary surveys with acoustic Doppler current profiler (ADCP).

The available information will be integrated in order to understand the role of alogenic and autogenic
factors, to define the hierarchy of landforms and its sedimentary deposits, and to establish the
succession of geologic events that occurred in the Pantanal since the late Pleistocene.



The Pantanal wetland is an immense 
lowland of approximately 150,000 km2

(altitudes < 200 m) located in the 
Upper Paraguay Basin.

The landscape and sedimentary 
deposits of Pantanal Basin are “living” 
geologic records of changing rivers, 
avulsions, floods, and climate changes 
that occurred in the last several 
thousand years
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The Taquari megafan: focus on the Nhecolandia abandoned depositional lobe.
We investigated the stratigraphic records of three saline lakes from Nhecolândia
to explore their potential as Quaternary hydroclimate archives
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Environmental changes during the late Holocene
# A basal sandy unit and an upper muddy unit comprise the shallow stratigraphy of each lake
# Radiocarbon data indicate that accumulation at two lakes was approximately continuous
# A pronounced change in depositional environment from freshwater wetlands to saline lakes 
# Lake’s evolution is a response to climate change from arid Mid to humid Late Holocene
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Sponge spicules: Microscleres (A and C) e gemoscleres (B end D)
of Corvoheteromeyenia spp.; Gemoscleres of R. amazonensis (E
and F); Gemoscleres of T. variabilis (G); Diatom frustule and
fragmente of megasclere (H). Scale: 25 µm.
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FRESHWATER LAKE 
H. Fistula
Ephemeral freshwater wetlands formed on the 
abandoned megafan lobe, which was molded by 
deflation in the arid early to mid-Holocene

FRESHWATER TO SALINE LAKE  
Corvoheteromeyenia spp.
A pronounced change in depositional environment from 
freshwater to saline lakes from ~3300 to ~900 yr BP 

SALINE/ALKALINE LAKE
Craticula sp. e Anomoeoneis sp.
The lake became highly saline and alkaline after ~900 yr BP 



WATER TABLE RISE IN RESPONSE TO A CLIMATE CHANGE
FROM SEMI-ARID CONDITIONS DURING EARLY/MIDDLE HOLOCENE 

TO A HUMID CLIMATE IN THE  LATE HOLOCENE 


