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The Ancient origins of Pottery


From Palaeolithic Figurines to Urban Kilns: The early history of ceramics



The Venus of Dolní Věstonice


The Venus of Dolní Věstonice is a small figurine of a naked woman, 111 mm (4.4 inches) tall, and 43 mm (1.7 inches) at its widest point. The figurine, which is 26,000 years old, was discovered in 1925 near the village of Dolní Věstonice in the Moravia region of what is now the Czech Republic. It was found in a layer of ash, broken into two pieces. It was formerly on display at the Moravian Museum in Brno, but it is now protected and only rarely accessible to the public. It was last exhibited in 2013 at the Ice Age Art: Arrival of Modern Mind exhibition at the British Museum.


The figurine is one of around two hundred female carvings known throughout the European Upper Palaeolithic, mainly dating to the Gravettian period. They are collectively known as Venus figurines, despite predating the Roman goddess by thousands of years. They are typically lozenge-shaped and characterised by exaggerated sexual characteristics, with very large breasts, accentuated hips, thighs, and buttocks, and large, explicit vulvas. Other anatomical details tend to be neglected, especially arms and feet. The heads generally lack facial detail. Overall, the contrast with the classical portrayal of Venus could not be greater1. They are often interpreted as fertility figures or mother goddesses, but their real function is unknown. They may not even have all served the same purpose. Instead, they could have had a variety of regionally specific meanings within an overall theme2.


The Venus figurines are made from a variety of materials, including mammoth ivory and limestone1. The Venus of Dolní Věstonice is unique because it is made from fired clay: one of the earliest examples of ceramic anywhere in the world. Ceramic technology was the first materials technology developed by humans, millennia before metallurgy. Ceramics are hard, brittle artefacts made by shaping inorganic, non-metallic solids, such as clay, and then hardening by heating to high temperatures. Examples of ceramic products include bricks, figurines, and pottery. Ceramic technology was independently invented by many cultures around the world, but the people of Upper Palaeolithic Moravia were apparently pioneers.


At Dolní Věstonice, two structures have been found that were associated with large numbers of ceramic fragments, including hundreds of broken human and animal figurines, and a handful of almost-intact figurines. The Venus of Dolní Věstonice is the sole intact figurine. The first of these two structures, which are assumed to both have been rudimentary kilns, was excavated between 1951 and 1952. It was found in a circular hut 80 m (260 ft) from the main residential area. It comprises a horseshoe-shaped loess wall, approximately 1 m (3 ft 3 in) in diameter, surrounding a 0.6 m (2 ft 0 in) deep pit. The second, found in 1979, was a domed and banked hearth. It comprises an oval depression, measuring 1.30 × 0.4 m (4 ft 3 in × 1 ft 4 in) and 0.4 m (1 ft 4 in) deep, facing north and domed on the northeastern to northwestern sides. Pottery would have been stacked and covered with fuel inside these structures, and the fuel would then have been ignited. Micro-examination and testing of samples retrieved from the kilns suggested that they had produced firing temperatures of  500–700°C3.


Although other examples of Upper Palaeolithic hand-modelled and possibly fire-hardened earth or clay have been reported across Eurasia, Dolní Věstonice and three other Moravian sites – Pavlov, Piredmosti, and Petrkovice – have yielded by far the largest ceramic assemblages. In addition to the Venus figurine, these include mostly broken figurines of animals and fragments that are probably from them, slab-like objects (60-80 mm in length), spheres (10-20 mm in diameter), and small irregularly shaped pellets (less than 10 mm in diameter). Around 90 per cent of the artefacts are grey to black in colour and matte in texture, indicating firing at low temperatures in a reducing atmosphere. Their compositions and mineralogy are identical to those of the local loess soil3.


The very large number of broken figurines found in the same context as the kilns raises questions about the effectiveness of the Dolní Věstonice potters’ firing techniques. Were they ‘awfully bad potters’ or is there another explanation? A microscopic investigation of the fragments revealed fractures resulting from thermal shock during firing. This, in turn, may have been the result of using clay with a high water content that had not been sufficiently dried out before firing. As the water turned to steam, pottery would sizzle, steam, or even explode. It has been suggested that this was intentional, and that the exploding figurines formed part of a ritual – possibly pyromancy, similar to the oracle bone divination practised in Bronze Age China during the Shang Dynasty3.


While this idea is rather speculative, one might further speculate that at some point, it was noticed that the rare non-exploding figurines possessed remarkable properties of hardness and durability. It would have been realised that they had been left too long before firing (and hence, the clay had dried out), and there were experiments at using this effect to craft more durable objects, such as Venus figurines. The Venus of Dolní Věstonice was the result of one of these experiments.


In 2002, a tomograph scan of the figurine revealed the fingerprint of a child aged 7–15 years. The child had evidently handled the figurine before it was fired, but they may not necessarily have been the maker of the artefact. The Venus of Dolní Věstonice was not the work of a novice, and it is hard to believe that it was made by a child4.





Types of pottery


Ceramics are objects made by sintering clay or other non-metallic materials (for example, zirconium dioxide (ZrO2) or aluminium oxide (Al2O3)) to produce a hard, brittle substance. Sintering is the process of compacting and forming a solid mass of material by heat or pressure without melting it to the point of liquefaction. Clay is sintered by firing in a kiln. Zirconium dioxide is used in the manufacture of the ceramic bezels of many high-end wristwatches, such as the Rolex Submariner. The powdered material is heated at temperatures of around 1,600°C or higher under high pressure, causing the particles to fuse into a solid, dense mass.


Although the terms ‘ceramic’ and ‘pottery’ are often used interchangeably, pottery refers specifically to functional objects (bowls, jars, plates, etc) made from fired clay.  Hence, all pottery is ceramic, but not all ceramic is pottery. Ceramic watch bezels are not pottery. The Venus of Dolní Věstonice was made from fired loess soil ceramic, but it is not considered to be an example of early pottery.


Ceramics may be vitrified, semi-vitrified, or unvitrified. The term ‘vitrified’ means ‘glass-like’ (Lat. vitrum glass). Vitrified ceramics are those that have been fired at a sufficient temperature to cause a partial fusion of clay minerals, resulting in a denser, stronger, and non-porous material.


The three main types of pottery are earthenware, stoneware, and porcelain. The earliest form of pottery was earthenware, which is unvitrified and fired at temperatures below 1,200 °C. Depending on the type of clay used, earthenware can be buff, brown, black, or reddish. The latter colouration is due to the presence of iron minerals in the clay, and when unglazed, such earthenware is known as terracotta. It can be made from a wide variety of clays, some of which fire to a buff, brown, or black colour, with iron in the constituent minerals resulting in a reddish-brown. Reddish coloured varieties are known as terracotta, which is typically unglazed.


Stoneware is vitrified or semi-vitrified and requires higher firing temperatures of 1,200 to 1,300 °C. It first appeared during the Mature Harappan period (2600–1900 BCE) in India and the Shang Dynasty in China around 1400 BCE; it was a much later development than earthenware due to the advances in kiln technology necessary to produce the higher temperatures. Stoneware is very hard and more durable than earthenware. It can be red, brown, grey, white, or black, depending on the type of clay used.


Porcelain is an even more recent development, and is not known to have been made by any prehistoric civilisation. It was first made in China in the 7th or 8th century CE. Porcelain is vitrified and is made by firing kaolin (white china clay) at high temperatures between 1,200 and 1,400 °C. Due to the high level of vitrification, it is more translucent than other forms of ceramic.


In East Asia, pottery is classified as low-fired (i.e., earthenware) or high-fired, which includes both stoneware and porcelain. The lack of a specific category for stoneware means that in Europe, ‘high-fired’ is often translated as ‘porcelain’, even though stoneware is typically neither white nor translucent.


Glazes are liquid suspensions of finely ground minerals that are applied to the surfaces of ceramic articles after a preliminary or ‘bisque’ firing, which hardens the clay and makes it porous. Prior to applying the glaze, the article may also be painted. The glaze is allowed to dry, and then the article is fired at a temperature at which the constituents will fuse to form a glassy surface. Glazes typically include silica or alumina as the glass-forming ingredient, together with a fluxing agent to lower the melting point. Commonly used fluxing agents include oxides of lead, sodium (soda), potassium (potash), lithium, calcium (lime), magnesium, barium, zinc, strontium, and manganese. Small quantities of tin oxide may be added to lead glaze, resulting in a white, glossy, opaque finish known as tin glaze. Semi-vitrified and unvitrified pottery must be glazed if it is to be used to hold food or store liquids.


Paste refers to the clay mixture used to create a ceramic article.


Slip is a thin slurry of clay and water. It is applied to wet or leather-hard pre-fired clay to attach handles or to provide a base layer for glazing. Slipware is pottery that is decorated with slip to which colouring agents have been added, or is naturally coloured.





The first pottery


In the 1930s, Australian archaeologist Gordon Childe (1892-1957) argued that pottery was a key component of what he termed the Neolithic Revolution5 – the transition from hunter-gathering to agriculture. This transition occurred at different times in different places around the world, beginning around 11,700 years ago at the end of the last ice age. Pottery would have been essential to early farming communities, and Childe believed that it was one of the universal features of early Neolithic societies. He suggested that some pre-agricultural societies might have discovered pottery, but would not have made large-scale use of it.


The reasoning for this view is straightforward. Pottery containers are fragile and heavy to transport6. Mobile hunter-gatherer groups would not want to be encumbered with nonessential items like pots and bowls, and they had done without them for tens of thousands of years. Conversely, the settlements at Dolní Věstonice and Pavlov seem to have been occupied for several months of the year, and considerable effort was invested in the construction and maintenance of dwellings2,7. There is no obvious reason that pottery could not have been manufactured for use when people were living at the settlements. However, this does not seem to have happened at Dolní Věstonice or Pavlov, or anywhere else in Europe during the Upper Palaeolithic.


Nevertheless, Childe was eventually proved wrong on both counts. Between 1952 and 1958, British archaeologist Dame Kathleen Kenyon (1906-1978) excavated the Neolithic layers at Jericho, which is one of the oldest permanently occupied settlements in the world. Her work at Jericho revealed the existence of a Neolithic settlement of 2.4 ha (6 acres), but she found no signs of pottery in the earliest levels. She named the two earliest Neolithic phases the Pre-Pottery Neolithic A (PPNA) and Pre-Pottery Neolithic B (PPNB)8. However, she noted that the aceramic phases at Jericho nevertheless had all the characteristics of a Neolithic economy9. Pottery is conventionally described as being absent until the end of the PPNB, around 8,400 cal. years BP, or 3,200 years after the start of the Neolithic10. In reality, pottery containers are first documented from around 9,700 cal. years BP, although they are rare until around 9,200 cal. years BP. Even then
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