[bookmark: _Hlk532245118]Control samples and exogenous contamination

Samples taken from the external surfaces of selected vessels and soils from the burial contexts served as controls for exogenous contamination. Soil samples were taken from the Les Renards and Champ Fossé contexts, where excavations are still ongoing, hence providing the opportunity to obtain sediment. No trace of hopanoids were identified in the control samples. Less than 12 µg of lipid per g of sediment were recovered. Long chain even-numbered fatty acids (C26:0 and C28:0), n-alcohol (C26 dominant), esters (hexacosanyl derivates) and n-alkanes were the main compounds identified. Trace amounts of miliacin were identified in the soil samples taken from Les Renards, which were taken into consideration when miliacin was present in vessels from this context (Fig S3-1).
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Fig S3-1: Soil control samples from the Les Renards and Champ Fossé contexts. Cx=fatty acids with x number of carbon atoms; Ax=n-alcohols with x number of carbon atoms; a=n-alkanes 

Unfortunately, sediment samples from the plateau and the external area of Le Breuil were not available. Samples taken from the exterior surface of selected vessels served as controls. These showed traces of lipids, particularly phthalates, palmitic and stearic acids, which can be attributed to post-excavation handling. Cholesterol was also identified in the control sample from the plateau (VIX-ALT-012, Fig S3-2). This compound, a marker for the presence of animal fat, was also identified in all of the Attic ceramics from the plateau context but never in association with other animal fat markers, such as specific triglycerides or high quantities of stearic acid. In view of this, cholesterol in these vessels is likely to be a contaminant.
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Fig S3-2: Control sample from the plateau context (VIX-ALT-012). Red: possible exogenous contamination. Blue: archaeological content. D1=Hydrocarbon diterpene (phenanthrene); D2=methyl dehydroabietate; D3=dehydroabietic acid; D4=7-oxo-dehydroabietic acid; Hx=hopanoids with x number of carbon atoms; ; Cx:y=fatty acids with x number of carbon atoms and y denoting unsaturations; Ax=n-alcohols with x number of carbon atoms; ax=n-alkanes with x number of carbon atoms.

Description of the biomarkers present in the vessels from Vix-Mont Lassois

Wax esters
Long chain palmitic esters with an even number of carbon atoms ranging from C40 up to C50 were identified in a large number of samples (n=40) (S4 Tables 1, 3-5). The latter, together with their hydrolysis products (palmitic acid and even-numbered n-alcohols comprising 22 to 34 carbon atoms), a series of odd-number n-alkanes (C27 major) and often with saturated long chain even-numbered fatty acids (C22:0 to C28:0, maximising at C24:0) are characteristic of beeswax (1, 2). The presence of other suites of long chain palmitic esters (C32-C42) but also stearic and arachidic esters, suggest the presence of plant waxes (3; S4 Tables 1-5) in 35 samples.

Fatty acids and triglycerides: animal origin
A distribution of saturated triglycerides (TAGs) containing up to 54 carbon atoms was identified in 8 samples and shows the presence of animal fats (4, 5). Based solely on molecular markers, it was difficult to identify the origin of the animal fat when samples contained a narrow distribution of TAG signatures. Indeed, hydrolytic processes from natural and anthropogenic degradation preferentially affect the shorter TAGs, thus preventing secure distinction between an adipose and dairy origin (6). Dairy products could be identified when a wide TAG distribution, comprising TAGs with 36 to 54 carbon atoms, was present. Identifications were confirmed by measuring the isotopic values (δ13C) of the palmitic and stearic fatty acids (4, 7). To avoid erroneous interpretations due to mixtures with other substances such as beeswax and plant by-products, isotopic analyses were carried out only when C16:0 and C18:0 were the major fatty acids in the mixture (11 samples, see S4 Tables 1, 3- 5).

Fatty acids and triglycerides: plant origin
Significant quantities of oleic acid were identified in 22 samples. This molecular marker, together with other C18 unsaturated compounds and palmitic acid are the major fatty acids in plant oils. A higher abundance of oleic acid over stearic acid could occur in some modern animal adipose tissues, but it is extremely rare to have such high oleic to stearic acid ratios in archaeological samples. Unsaturated fatty acids are more susceptible to degradation processes than saturated fatty acids, primarily through oxidation (8, 9). The ratio of palmitic to stearic acid in the samples thought to have a plant origin is higher than 2:1 (higher than 4:1 for 10 of them). This ratio could be indicative of a plant oil (10). However, this argument is less persuasive for archaeological residues due to the differential degradation processes of fatty acids. Indeed, longer chain fatty acids degrade more rapidly in most burial contexts (9).
Residues were categorised as oily plants if the quantity of oleic acid was above or equal to stearic acid. 
[bookmark: _Hlk516265943]The presence of linoleic acid, identified in 12 samples, confirms this origin. Plant oils can only be detected if they occur in high concentrations, and preservation conditions must be favourable as they are more subject to degradation than animal fats (8). For these reasons, the chemical signatures identified are more consistent with oily plants, although oleic acid and linoleic acid are present in modern cereals and vegetables. Furthermore, unsaturated TAGs namely 54:3, 52:2 and 50:1, were identified in 3 of the samples. This suite of TAGs is primarily present in plant oils. The presence of unsaturated triacylglycerols is extremely rare in archaeological residues, as they are rarely preserved. Only plants that contain high quantities of oils, of which unsaturated TAGs are a primary constituent, will lead to preservation and consequently identification. Analysis of reference plant chemical signatures using the same analytical conditions as for the archaeological samples showed that the molecular compounds’ presence and their respective quantities are mostly consistent with those found in Mediterranean olive oil. Hence, this is the most likely source of the plant oil identified (Table S3-1). 
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Table A: Analytical results of modern plant oils extracted using the same protocol as for archaeological samples. Plant oil references were allowed to stand in ceramics for one week. The choice of the local plant oils was based on the archaeobotanical record.

Di- and triterpenes
Diterpenoids were detected in 11 samples (S4 Tables 1-2), particularly dehydroabiectic acid, 7-oxodehydroabietic, abieta-6,8,11,13-tetraen-18-oic acid, and retenes. These markers, formed by direct or indirect degradation of abietic acid, are characteristic of resin or tar obtained from Pinaceae (11, 12). In addition, α- and β-seco-dehydroabietic acids, pimaric acid and isopimaric acid were identified in significant amounts in some of these vessels. Their presence is characteristic of a Pinus origin (11).
Miliacin, a triterpenoid marker of Panicum miliaceum (common millet), was identified in 18 samples and indicates that this cereal was consumed here (13, 14). 
The presence of betulin and lupeol, the major triterpenoid biomarkers of birch bark (15, 16), and occasionally betulone, which results from the oxidation of betulin over the time (15), were identified in 4 samples. They suggest the presence of products made from birch bark or birch sap. In 3 other samples, additional biomarkers (erythrodiol and betulinic acid) and degradation markers were identified, including allobetulin, allobetul-2-ene and α-betulin I. These are characteristic of thermal degradation during specific tar production (17).

Bacteriohopanes: bacteria fermented alcoholic beverage?
A series of compounds characterised by a base peak at m/z 191 and molecular ions (M+.) 398 (C29H50) and 412 (C30H52), and occasionally 426 (C31H54), 440 (C32H56), 454 (C33H58) and 468 (C34H60), corresponding to hopanes, were identified in 39 vessels. Bacteriohopanes are ubiquitous compounds in the environment and are regularly observed in wet soils, mostly in peat environments. They can result from bacterial activity. In the study of Vix, we confidently excluded exogenous contamination by analysing appropriate control samples. (See control, Fig S3-1 and Fig S3-2). These included samples taken from the external surface of the vessels and soil samples taken from the burial contexts. Bacteriohopanoids were absent in all of the control samples tested. Bacteriohopanoids were present only in the powdered ceramic samples taken from the interior surface of the vessels. Furthermore, the wetter soil at Vix, where bacteriohopanoids are more likely to be present in the sediment, is found close to the Seine river (Fig 8, main manuscript) and corresponds to the contexts of “Les Renards” and “Le Breuil” where hopanoids are absent in the vessels tested. This additionally supports our finding that hopanoids identified in the vessels did not originate from the soil. 
Depending on the archaeological context and the artefact in which they are found, hopanoids can point to the presence of different substances such as bitumen (18) or fermented alcoholic beverages (19). Fermentation bacteria of type Zymomonas mobilis develop a membrane rich in hopanoids to resist ethanol stress and low pH (19). Hopanoid biomarkers of this bacterium could occur as a result of the fermentation of sugar from plant by-products such as palm, beer and a wide range of other plant sap and fruit derived beverages (19, 20).
Our interpretation, associating hopanoids with fermented beverages rather than bitumen or plankton is based on the archaeological context and the specific techno-typology of the vessels in which these markers were found (namely fine ceramics which have been attributed drinking and serving functions). This interpretation is further supported by experimental work using use-wear analysis, which showed that pitting could result from fermentation processes (21). Similar pitting was identified on the interior surface of bottles from Vix-Mont Lassois, in which bacteriohopanoids were also present.

Short-chain carboxylic compounds: fruit products?
Following KOH or BF3 extraction, short-chain carboxylic compounds were identified in 20 samples. These included succinic, fumaric, malic and tartaric acids. Tartaric acid, identified in 16 samples, is usually considered to be a grape product/wine marker because of its high concentration in grapes (22, 23, 24, 25, 26) in contrast to other fruits available in Europe during EIA (Table S3-2). Indeed, a high concentration of tartaric acid is also known in some tropical plants (26) or in Chinese hawthorn tree fruit (27). When present in the Vix vessels, tartaric acid was mostly identified together with other short-chain carboxylic compounds, including succinic acid (S4 Tables 2- 5), which are known wine fermentation markers (22, 23). In 4 of the vessels containing tartaric acid, the only other compound present was malic acid. Malic, succinic and fumaric acids were also identified in the absence of tartaric acid in some vessels, suggesting 1) the presence of fruit products other than grape, or 2) that grape wine had been present but tartaric acid was lost due to advanced degradation. When this was the case, an interpretation of grape wine was not assigned.

[bookmark: _GoBack][image: ]Table B: Analytical results of modern fruit products extracted using the same protocol as archaeological samples. Fruit product references were stored in ceramic for one week prior to analysis.
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