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Estimating the thermal history of soils at the Lang Vanh rock-shelter in Vietnam
using archaeo-rock magnetic analysis methods
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Archaeo-rock magnetism is a new field of research that aims to contribute to solving various problems in archaeology by
applying rock magnetic methods, traditionally studied in the earth sciences, to the analysis of archaeological artifacts (Ya-
mamoto et al., 2023; Hatakeyama et al., 2021; Hatakeyama et al., 2017).

This study used various analytical techniques based on archaeo-rock magnetism to identify stratigraphy, determine the
presence or absence of thermal history, and estimate heating temperatures within the excavation trench at the Lang Vanh
rock-shelter in Hoa Binh Province, North Vietnam. The Lang Vanh rock-shelter is one of the archaeological sites associated
with the Hoabinhian culture, an archaeological culture characterized by a settlement style using cave or rock-shelters in lime-
stone mountains (e.g. Han.V.K., 2008), and the age of the cultural layer at the site has been estimated by radiocarbon dating
to be 16470 +/- 80BP (Nguyen.V., 2008). Excavations at the site are currently underway, led by the Center for Southeast
Asian Prehistory, and the soil samples used in this study were collected in 2022 from 20 cm, 40 cm, 60 cm, and 80 cm above
the bottom of the excavation trench.

In this study, six magnetic analyses were carried out on the four soil samples, including (1) magnetic susceptibility mea-
surements, (2) stepwise IRM acquisition experiments, (3) low-temperature magnetic analysis, (4) stepwise thermomagnetic
analysis, (5) magnetic hysteresis analysis and (6) FORC analysis. As a result, three conclusions can be obtained from the
archaeo-rock magnetic perspective: (A) the stratigraphy in this study sampling area of the trench can be roughly divided
into three layers; (B) the soil collected from 20 cm above the bottom of the trench is likely to have been fired; and (C) the
maximum temperature in the fired area is estimated to be 500-550 oC. These conclusions can be seen as corroborative, as
they are consistent with what the archaeologists had previously estimated on the basis of archaeological evidence.
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