Supplementary Information/Online Resource 2: Bone sample selection and methods for osteological analysis of age-at-death, sex and pathology, collagen preparation, isotopic analysis, statistical analysis, and diagenesis assessment
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Bone sample selection
Long bones such as the ulna, radius, and fibula were preferred for the human samples to ensure that the obtained bones had similar remodel rates (Hedges et al. 2007). Sex estimation was mainly based on the morphological features in the cranium and pelvis; age-at-death estimation was mainly based on the morphological changes of the pubic symphyseal surface and auricular surface, alongside the tooth eruption and wear, and fusion of the limb epiphyses and vault sutures (Buikstra and Ubelaker 1994; Shao 1985, pp. 34–56; Zhu 2004, pp. 92–106; White and Folkens 2005).
Faunal samples of the same species were selected from the same side and element of the bone, when possible, to ensure that the samples came from different individuals. Species identification of the faunal bones was undertaken by Jie WANG (Shandong Provincial Institute of Cultural Relics and Archaeology).

Paleopathological analysis
For the analysis of cribra orbitalia (CO), only skulls with at least one orbital roof with more than 50% of the orbital surface were scored. For the analysis of porotic hyperostosis (PH), we considered skulls with at least one calvarial bone preserved with more than 50% of the ectocranial surface observable. Macroscopic visual observation was used, only the presence or absence of CO and PH was recorded.

Collagen preparation and isotopic analysis
Bone collagen preparation and stable isotope analysis were carried out at the JoInRLESA (Joint International Research Laboratory of Environmental and Social Archaeology, Shandong University, Qingdao, China). All bone samples were photographed before pretreatment. Collagen extraction was performed using Ambrose's (1990) method with the following modifications: (1) the concentration of HCl solution used for demineralization was 0.2 mol/L; (2) the oven temperature used for gelatinization was 70°C for 48 hours.
[bookmark: _Hlk137831517][bookmark: _Hlk137831469][bookmark: _Hlk129517445]The analytical instrument was the Thermo DELTA V Advantage Stable Isotope Ratio Mass Spectrometer coupled with Flash 2000 HT Elemental Analyzer. Carbon and nitrogen stable isotope ratios were expressed as δ13C and δ15N, and the standards of comparison were VPDB (Vienna Peedee Belemnite) and atmospheric nitrogen (Ambient Inhalable Reservoir), respectively. Each collagen sample was taken from 0.50 to 0.55 mg and weighed into tin capsules, and 10% of the samples were analyzed in duplicate. Calibration standards used included the international standard reference materials (SRMs) USGS40, USGS62, and USGS41a. The laboratory internal standard reference was BWJ4052-2016 alanine, which was used to correct for instrument drift and elemental content, and the internal check standard was EMA B2155 casein, with one casein inserted for every 10 samples tested and one alanine inserted for every 20 samples tested. The carbon and nitrogen stable isotope values for the calibration and check standards are shown in Table S3 (Online Resource 1). The stable isotope information of calibration SRMs, check SRMs, and duplicate samples in this study are shown in Tables S4 and S5 (Online Resource 1). The standard uncertainties of the carbon and nitrogen stable isotope values are ±0.1‰ and ±0.2‰, respectively (Online Resource 3).

Statistical analysis
To evaluate and compare the carbon and nitrogen stable isotope values among different groups within the Dahan cemetery, the Shapiro-Wilk test was used to examine whether the data conformed to a normal distribution. Statistical tests for non-normally distributed data were conducted using the Mann-Whitney U test; for normally distributed data, the unpaired independent Student’s t test was used; and one-way ANOVA was used to test for three or more groups. Statistical analysis and graphing of stable isotope results were performed using IBM Statistics SPSS 26.0 and Origin 2019b software. The significance level is 0.05.

Diagenesis
The identification of contamination for samples is a prerequisite for stable isotope analysis. There are three main indicators to assess whether the isotopic composition of bone collagen has been altered by diagenesis: (1) collagen extraction rate (Col%); (2) carbon and nitrogen content (%C, %N); and (3) C/N ratio. When the Col% is greater than 0.5% (van Klinken 1999), the carbon and nitrogen contents are higher than 13.0% and 4.8% respectively (Ambrose 1990), and the C/N ratio is between 2.9 and 3.6 (DeNiro 1985), then the bone collagen is considered to be of acceptable quality.
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