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Present is the Key to the Past: Soils to Paleosols and Their Implications
for Landscape Stability (Tectonism) and Climate Change Based on
Micromorphology and Clay Mineralogy
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Abstract: The classic geological phrase “present is the key to the past” or the principle of “Uniformitarian-
ism” can be utilized with caution to understand the evolution of the outermost thin layer of the Earth or
Pedosphere. The modern soils of the Indo-Gangetic Plains (IGP) serve as the most important analogue to
understand soils of the past “paleosols’ and their evolution in response to climate changes and tectonics. On
the basis of soils of the IGP, it is now well-established that soil-geomorphology, micromorphology, and clay
mineralogy are potentially useful to understand the weathering and environmental processes that are crucial
for the sustainability of the outermost surface of the Earth. The modern soils of the IGP helped to compre-
hend the degree of soil development or the extent of pedogenesis, soil-geomorphic surfaces, landscape sta-
bility, climate changes, and polygenesis in the older soils. The knowledge gained through soils of the IGP
helped to comprehend the paleosols of the Himalayan Foreland of 31 Ma to 0.5 Ma despite many complexi-
ties. Clay mineralogy of the 56 Ma age sediments from western India provide important evidence of abrupt
warming 3ºC to 5 ºC and ~25% increase in precipitation that accounted for enhanced chemical weathering
and large-scale transformation of smectite to kaolin.
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The famous classical geological term
“Uniformitarianism” often summarized as “the
present is the key to the past” has been used for
over 200 years to explain the various geological
process in the past. The use of this term has also
been critically debated about the uniformity of
the process in the past and therefore, this term
needs to be used with caution. However, the
extension of this principle to the past and vice
versa provides the key to understanding the
process-based evolution of our planet. In this
lecture, modern soils of the Indo-Gangetic Plains
(IGP) and soils of the past “paleosols’ of the
Himalayan Foreland Basin (HFB) and their
evolution in response to climate changes and
tectonics has been explained. Finally, an example

of the past with extreme climatic conditions at
ca 56 Ma and its relationship with the present
and future has been explained based on clay
mineralogy.

Modern Soils and Soil-Geomorphology of the
IGP

A close look at ancient civilizations across
the globe shows that nothing has mattered more
than soils because soils provided humans with
most of their food and nutrients (McNeill and
Winiwarter, 2004). Even our distant ancestors
indirectly depended on soils for their food by
hunting and foraging. The transition to agriculture
and cultivation ca 10,000 years ago not only
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