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Pottery, containers and controlled transformation

Juan Segurola

Core question

What changed when humans learned to transform plastic earth into durable containers
through controlled heating?

Historical and evolutionary context

Pottery is often associated with farming, but deliberate firing of clay predates known ceramic
vessels: Upper Palaeolithic fired-clay figurines from sites such as Dolni Véstonice show that
people had already learned to transform clay with heat before containers became
archaeologically visible. The earliest known pottery vessels also predate agriculture by
millennia. At Xianrendong Cave in China, pottery-bearing contexts have been dated to
approximately 20,000-19,000 calibrated years before present. These vessels were made by
mobile hunter-gatherers during the Late Glacial period.

Later hunter-gatherer pottery spread widely across Eurasia. Recent analyses combining
radiocarbon dating, residue chemistry and vessel traits show that pottery traditions could
move through social networks independent of farming. This makes ceramics an important
correction to a simplistic sequence in which sedentism and agriculture must come first.

What could communities know before pottery?

People already used organic containers: skins, baskets, gourds, wood and possibly bark. Most
are poorly preserved archaeologically. Pottery therefore did not invent containment. Its
distinctive contribution was a heat-resistant, shapeable and relatively durable vessel
technology.

What changed?

Ceramic production requires recognizing that clay plus water can be formed, dried and then
irreversibly transformed by heat. This is a powerful example of controlled material phase
change. The process has multiple failure modes: cracking, thermal shock, poor firing,
unsuitable clay, weak wall geometry. Reliable production therefore depends on accumulated
procedural knowledge.

Containers alter food processing and storage. They can simmer or boil foods, render fats,
process aquatic resources and hold liquids. Residue analyses from early pottery show
regionally structured culinary use rather than a single universal function.

Why could this capability emerge?

Pottery builds on fire control, knowledge of sediments and manual forming skills. It does not
require agriculture, but changing subsistence practices may create local incentives for heat
processing or storage. Different regions may therefore have adopted or invented pottery for
different reasons.

What later forms of knowledge did it enable?

Ceramics become important for cooking, storage, transport, kilns, architectural materials
and eventually high-temperature technological systems. Pottery also preserves residues and
manufacturing traces, making it an accidental archive from which later archaeology
reconstructs diet, mobility and exchange.

New limits and risks

Ceramics are heavy and fragile compared with baskets or skins. Their archaeological
durability can also bias historical interpretation by making pottery-using communities
disproportionately visible.

What changed in the architecture of human knowledge?

Humans gained a technology in which process parameters determine material
properties. Heat could now be used not only to cook existing substances but to manufacture
a new class of durable objects.
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Loss, exclusion and uncertainty

Pottery survives precisely because firing makes clay durable, whereas many earlier
containers made from fibre, bark, hide or wood do not. The ceramic record can therefore
make fired vessels appear more revolutionary than the broader, mostly invisible history of
container technologies that preceded them.

The earliest pottery record is still incomplete, and independent invention versus transmission
varies by region. “First pottery” should therefore be treated as the earliest currently
documented evidence, not necessarily the first event that ever occurred.

Dependency map
e DIRECT <« PIO-003 Controlled fire, cooking and shared learning
* PARALLEL < PIO-005 Clothing, fibres and environmental adaptation
e INDIRECT — PIO-013 Copper and bronze metallurgy
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