N 1949, a clay brick was found by a team of scientists, from Denmark and United Kingdom, in Northen Iraq [1].  When examining the brick, researchers were able date the brick back to within a decade, 879 BCE to 869 BCE, due to the cuneiform inscription on it in the now extinct Sematic language Akkadian, stating that the brick is 'the property of the palace of Ashurnasirpal, king of Assyria'. King Ashurnasirpal II’s palace started being constructed around 879 BCE in the ancient city of Kalhu [2].
When the brick first arrived in the National Museum of Denmark, where it is still currently housed, it had already broken in half horizontally. When the brick was examined on the 7th of October in 2020, [3] the bottom half of the brick split in two vertically. The researchers, consisting of an interdisciplinary team of Assyriologists, archaeologists, biologists, and geneticists, used this opportunity to investigate any DNA samples that might be within the core of the brick. As the ancient Mesopotamian people dried their bricks out in the sun, the clay would have preserved any DNA absorbed into it, instead of destroying it. This brick would have been made from mud collected from the nearby River Tigris, straw, and animal dung. [1]
When the researchers extracted the DNA, thirty-four distinct taxonomic groups of plants were identified, the most abundant groups being Brassicaceae and Ericaceae [2]. Some of the species from the Brassicaceae family that were found include Brassica oleracea, which includes vegetables such as cabbage, broccoli, cauliflower, kale, and brussels sprouts, and brassica rapa, which includes turnips, cabbage, and bok choy. There were eight distinct families of plants, including Brassicaceae (cabbage or mustard) and Ericaceae (heather), as well as Apiaceae (carrot, parsnip, and celery), Betulaceae (birch, alder, hazel, and hornbeams), Poaceae (cultivated grass), Fagaceae (beech, chestnut, and oak), Salicaceae (willows, poplar, aspen, and cottonwoods), and Lauraceae (laurels) [3].
The preservation of what plants were growing in the area during the reign of King Ashurnasirpal II means that it’s possible to gain an understanding of what plants were cultivated and harvested in order to meet the cultural and societal needs of the people. For example, there are examples of root vegetables that either grew or were cultivated, which gives us an idea of that people at the time might have eaten, what their diets looked like, and what their recipes might have consisted of. It could also tell us what materials were used for things such as building materials, tools, ornamentation, fibre for clothes, and medications. This insight would give us a greater understanding into the lives and practices of the people at the time. [1]
Researchers were also able to compare the taxonomic groups found with botanical records from modern day Iraq. This means that we can track the biodiversity from the Neo-Assyrian times to modern day Iraq and this might allow us to understand the loss of biodiversity over time in this particular area [1]. On top of this, researchers can compare the taxonomic groups found with other historical records of plants and their ancient Assyrian descriptions to identify specific plant families and what the people at the time would have called them [2].
This individual case provides a new insight into the taxonomic groups that existed at that time in that place. Additionally, this research serves as a proof of concept and a proof of method, that it is possible to extract ancient DNA from clay. Clay materials are nearly always present at archaeological dig sites, as many ancient societies used clay as a key building material for creating ornamentations and cultural objects, so clay could be a highly abundant source of preserved ancient DNA from many different sites [1].
It wouldn’t only be ancient plants that could be preserved, either. Depending on the sample, other taxonomic groups could be identified, including vertebrae and invertebrate, possibly even including humans. Identifying ancient fauna could give s a deeper understanding of the ecosystems present in ancient civilisations, which would then allow us to further extrapolate and speculate what ancient peoples lives would have looked like and the animals they would have lived with [2].
Because of their context and the nature of how clay preserves ancient DNA, the DNA samples would be able to be dated precisely to within a small timeframe [2].
Of course, in order to get the uncontaminated ancient DNA preserved in the centre of the clay, the objects would have to be broken to reach the centre. There are moral and ethical issues around intentionally breaking a recovered historical item, so this method isn’t perfect or applicable to every clay object. However, there are many clay objects that will already be broken when they are recovered, like the brick here, and have their centres and the DNA already exposed. [1]



[1] N. Falde. Ancient Plant DNA Extracted from 2,900-Year-Old Assyrian Brick. 23-08-23. https://www.ancient-origins.net/news-history-archaeology/ancient-plant-dna-0019140. (Accessed 2023-01-10).
[2] University of Oxford. Researchers extract ancient DNA from a 2,900-year-old clay brick, revealing a time capsule of plant life. 22-08-23. https://www.sciencedaily.com/releases/2023/08/230822111659.htm. (Accessed 2023-01-10)
[3] Arbøll, T.P., Rasmussen, S.L., de Jonge, N. et al. Revealing the secrets of a 2900-year-old clay brick, discovering a time capsule of ancient DNA. 22-08-23. https://www.nature.com/articles/s41598-023-38191-w.  (Accessed 2023-02-10)



