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From macro to micro: Advances in archaeological

research on soil and sediment
WEN Rui, QI Xuekai

(School of Cultural Heritage, Northwest University, Xi’ an 710127, China)
Abstract  Soils and various sediments are the most common materials in archaeological excavations. They are
not only the matrix for various archaeological remains, but also objects of archaeological research themselves,
containing abundant archaeological information. With the rapid development of archaeological research meth-
ods and detection techniques, the scope of archaeological research continues to expand from the macro level to
the micro level at the molecular scale. Archaeological research on soils and sediments has also become increas-
ingly refined. However, current archaeological soil research still remains at the macro level, while micro-level
research is still in its infancy. To achieve the leap from macro to micro, this study systematically reviews four
aspects of microscopic archaeological soil research; soil geochemistry, soil micromorphology, sediment ancient

DNA and organic residue analysis. The study shows that: (Dsoil geochemistry uses elemental anomaly distribu-
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tions to infer human activities, and has been applied to site surveying and functional area delineation; 2soil
micromorphology reveals the influence of natural and anthropogenic factors on soils, and can be used for envi-
ronmental archaeology research; (3)sediment ancient DNA enables identification of ancient biological species,
which has been widely applied to ancient environmental research; (@organic residueanalysis can detect rem-
nants of ancient diet, rituals and other activities, providing evidence for reconstructing ancient production and
living. In summary, the four parts above mentioned play important roles in microscopic archaeological soil re-
search, but have not yet formed a system. This study suggests that archaeological soil microscopic research
should strengthen multiproxy comprehensive research, explore unified soil preservation methods, so as to pro-

mote the transition of archaeological soil research from macro to micro, for excavating more abundant archaeo-

logical information.
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Fig. 1 Distribution of the Emperor Qinshihuang’ s Mausoleum and distribution of Hg of the mound
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Fig.2  Photographs of the human remains at the Lajia Ruins exposed by archaeological excavations and

photographs of soil micromorphology related to the study of the causes of the disaster
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Fig.3  Sampling locations and lineage inferences of Denisovan DNA from Baishiya Karst Cave
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Fig.4 Image of Aztec rituals and fatty acid distribution in the floor of the ritual site
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