Small Scale, Big Picture: Micromorphology as a Tool for decoding Geomorphological and Geoarchaeological Features and related Processes
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Soil and sediment micromorphology — the petrographic analysis of undisturbed samples in thin section — has been a cornerstone of Soil science and Quaternary research since the early twentieth century, yet it remains sometimes unfamiliar to many geoscientists. This talk makes the case that no landscape reconstruction is truly complete without looking at the microscale, whenever the geological record allows it.
In the study of landscape evolution, soils function as geomorphological markers of past stable surfaces and, crucially, as archives of past climate change. Their fabric, composition and internal organisation preserve evidence of palaeoclimatic shifts — e.g. from humid to arid conditions, from freeze-thaw cycles to intense weathering phases — as well as erosion pulses, burial episodes and the broader reorganisation of surface processes across space and time. Where macro-scale field evidence is ambiguous, obliterated or simply absent, micromorphological analysis unlocks a hidden archive of environmental and climatic history, one that is visible only under the microscope.
When soils and sediments also bear direct or indirect evidence of human activity, the thin section becomes something more: a high-resolution window onto site formation, occupation and abandonment dynamics, land-use strategies, and the ways in which human agency has influenced or amplified geomorphological processes over millennia, often in response to the same climatic pressures recorded in the soil or sedimentary record.
This lecture introduces the principles, analytical toolkit and interpretive potential of micromorphology through case studies drawn from Quaternary stratigraphy and geoarchaeological contexts, demonstrating that the most consequential evidence of past climate and environmental change is often the evidence you cannot see with the naked eye.

