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ORA sampling
The vessel function was assessed using organic residue analysis (ORA), which provides direct evidence of their contents through chemical analysis. ORA extracts complex suites of lipids that accumulated in the clay matrix during the use of the vessel and subsequently degraded through time. The ceramic matrix of 26 Limburg vessels from Cuiry-lès-Chaudardes was drilled from the interior surface. 
To minimise contamination from the burial environment, the immediate surface of the vessel (c. 0.5–1 mm) was removed using an electric drill fitted with a tungsten abrasive bit. This material was disposed of. A further ≈2 g of the ceramic powder was then removed to a depth of approximately 1–4 mm from the interior surface of each sherd, homogenised, and split into two subsamples: ≈1 g for acidified methanol extraction, and ≈1 g for conventional solvent extraction. 

ORA sample extraction
Lipids were extracted using:
1) One-step acid catalysed lipid extraction and methylation with acid-methanol following previously established extraction protocols (Craig et al. 2013; Papakosta et al. 2015). Prior to extraction, 10 µg of internal standard (C34:0, tetratriacontane in hexane) was added to pottery powder. Methanol (4 ml) was added to each sample in clean glass tubes and ultrasonicated for 15 mins. Samples were then acidified with concentrated sulphuric acid, vortexed, and heated in closed vials at 70°C for 4 hrs. Following centrifugation, the acidified supernatants were transferred to clean glass vials. The solvent soluble portion was then extracted with 3 x 2 ml hexane, combined and dried under a stream of nitrogen at 40ºC. Finally, the samples were dissolved in 100 µl – 1 mL of n-hexane with the addition of 10 µg of internal standard (C36:0, n-hexatriacontane in hexane). 
2) Conventional solvent extraction following previously established extraction protocols (Evershed 2008). Prior to extraction, 10 µg of internal standard (C34:0, tetratriacontane in hexane) was added to pottery powder. Dichloromethane: methanol (4 ml) solution (2:1, v:v) was added to each sample in clean glass tubes and ultrasonicated for 15 mins, then centrifuged for 10 mins. Following centrifugation, the supernatants were transferred to clean glass vials. Two additional solvent extraction steps were performed and the three extracts were combined and dried under a stream of nitrogen at 40°C. Prior to analysis, an aliquot of the total lipid extract (TLE) was silylated with 80 µl of BSFTA-1% TMCS at 70°C for 1 hr, and then evaporated to dryness under a gentle stream of N2. Finally, the samples were dissolved in 100 µl – 1mL of n-hexane with the addition of 10 µg of internal standard (C36:0, n-hexatriacontane in hexane). 
After resuspension in hexane, the obtained extracts were analysed directly with GC-FID for quantification.

Gas Chromatography-Flame Ionisation Detector (GC-FID)
Quantification of the lipid extracts was undertaken by GC-FID. Analysis was carried out on lipid extracts using an Agilent 7890S gas chromatograph (Agilent Technologies, Cheadle, Cheshire, UK). The column used was a 100% dimethylpolysiloxane DB-1HT (15 m x 320 μm x 0.1 μm; J&W Scientific, Folsom, CA, USA). 
For acidified methanol extract, a splitless injector was used to inject the sample (1 µL) at 300°C into the GC. The carrier gas was helium, set at constant pressure of 16.6 psi. The temperature program was set at 100°C for 2 mins, which rose by 20°C/min until 325°C, where it was held for 3 mins.
For conventional solvent extract, a splitless injector was used to inject the sample (1 µL) at 350°C into the GC. The carrier gas was helium, set at constant pressure of 16.6 psi. The temperature program was set at 50°C for 2 mins, which rose by 10°C/min until 375°C, where it was held for 10 mins.
Peak integration was carried out using OpenLab CDS (Agilent Technologies, Cheadle, Cheshire, UK). Automated integration was selected to eliminate inconsistencies, ensuring that the error introduced at this stage was constant in all samples and can therefore be considered insignificant. The total lipid concentration in each sample was quantified using the following formula:
(Area(Sample)/Area(IS))*(Mass(IS)/Mass(pottery powder))
In all cases, contamination attributed to plasticisers was omitted.
Dilution of the sample was optimised to inject approximately 30–200 ng of palmitic and stearic acid during further analysis.

Gas Chromatography-Mass Spectrometry (GC-MS)
All extracts were analysed by GC-MS (Agilent 7690A Series gas chromatography and Agilent 5975C Inert XL mass-selective detector). The splitless injector and interface were maintained at 300°C and 340°C respectively. Helium was the carrier gas at constant flow (2 mL/min). The GC column was inserted directly into the ion source of the mass spectrometer. The ionisation energy was 70 eV and spectra were obtained by scanning between m/z 50 and 800. All samples were analysed using a DB5-ms (5%-phenyl)-methylpolysiloxane column (30 m × 0.32 mm × 0.25 µm; J&W Scientific, Folsom, CA, USA) with the temperature program of 2 mins at 50°C, 10°C min–1 to 325°C and 15 mins at 325°C.
The acidified methanol extracts were also analysed using a GC-MS (Agilent 7690A Series gas chromatography and Agilent 5975C Inert XL mass-selective detector) equipped with a DB-23 (50%-Cyanopropyl)-methylpolysiloxane column (60 m × 0.250 mm × 0.25 µm; J&W Scientific, Folsom, CA, USA). The oven temperature was set at 50°C for 2 mins before increasing to 100°C (10°C/min). The temperature was then raised by 4°C/min to 140°C, then by 0.5°C/min to 160°C and, finally, by 20°C/min to 250°C, where it was maintained for 10 mins. The SIM (Selective Ion Monitoring) mode was used in order to target the specific markers of aquatic resources using characteristic ion groups: m/z 74, 87, 213, 270 for 4,8,12-trimethyltridecanoic acid (TMTD), m/z 74, 88, 101, 312 for pristanic acid, m/z 74, 101, 171, 326 for phytanic acid, and m/z 74, 105, 262, 290, 318, 346 for the detection of ω-(o-alkylphenyl)alkanoic acids of carbon lengths C16 to C22 (APAA16–22). In addition, separation of the two phytanic acid diastereomers (3S,7R,11R,15-phytanic acid or SRR and 3R,7R,11R,15-phytanic acid or RRR) was obtained, which enabled the calculation of the percentage of SRR in total phytanic acid (SRR%) by integrating the m/z 101 ion (Lucquin et al. 2016). The carrier gas used was helium with a flow rate of 1.5 mL/min.
Five solvent extracts showing high molecular weight compounds at the GC-FID were analysed using a Perkin Elmer Clarus 690 gas chromatograph coupled to a SQ8-T mass spectrometer to detect the presence of triacylglycerols (TAGs) and wax esters. 1 µL of TMS solvent extract was injected by Cold on-column (COC) into a DB5-HT column (30 m × 0.25 mm × 0.1 µm). The temperature of the column was kept at 50°C for 2 mins and then increased by 10°C every minute until a final temperature of 375°C was reached. Helium was used as the carrier gas at a constant flow rate of 1mL/min. 
The identification and quantification of compounds was conducted with the Agilent Chemstation and Mass Hunter softwares according to their mass spectrum, their retention time, and with reference to the NIST 2014 library of mass spectra. Fatty acids were quantified by integrating the m/z 87 ion (SFA, MUFA) and m/z 81 ion (PUFA) using correction factor (MUFA to SFA, 4.77; PUFA to SFA, 1.77) (Thurnhofer and Vetter 2005).

Gas Chromatography-combustion-Isotope Ratio Mass Spectrometry (GC-c-IRMS)
Stable carbon isotope (δ13C) values of the major saturated fatty acids (C16:0 and C18:0) were analysed by GC-c-IRMS. A Delta V Advantage isotope ratio mass spectrometer (Thermo Fisher, Bremen, Germany) linked to a Trace Ultra gas chromatograph (Thermo Fisher) with a GC Isolink II interface (Cu/Ni combustion reactor held at 1000°C; or CuO combustion reactor held at 850°C). Ultra-high-purity-grade helium with a flow rate of 2 mL/min was used as the carrier gas, and parallel acquisition of the molecular data was achieved by deriving a small part of the flow to an ISQ mass spectrometer (Thermo Fisher). Hexane was used to dilute the samples, and 1 μL of acidified methanol extract of each sample was injected into DB-5MS ultra-inert fused-silica column (60 m × 0.25 mm × 0.25 µm; J&W Scientific). The temperature was set at 50°C for 0.5 min and raised by 25°C/min to 175°C, then raised by 8°C/min to 325°C, where it was held for 20 mins. A clear resolution and a baseline separation of the analysed peaks was achieved. 
Eluted products were ionised in the mass spectrometer by electron impact and ion intensities of m/z 44, 45, and 46 were recorded for automatic computing of the 13C/12C ratio of each peak in the extracts. Computation was made with Isodat (version 3.0; Thermo Fisher) and IonOS/LyticOS softwares (Isoprime, Cheadle, UK) and was based on comparisons with standard reference gas (CO2) of known isotopic composition that was repeatedly measured. The results of the analysis were expressed in per mill (‰) relative to an international standard, V-PDB. 
CO2 values were calibrated using a linear calibration curve (average R2 = 0.994 in four batches), based on expected versus measured δ13C values of n-alkanes and n-alkanoic acid esters from international standards (Indiana A7 and F8-3 mixtures). The accuracy of the instrument was determined on n-alkanoic acid methyl esters of known isotopic composition (Indiana F8-3, 11 measurements). The mean and standard deviation of these compounds were -29.85±0.07‰ for C16:0 (reported mean value vs. V-PDB -29.90±0.03‰) and -23.19±0.10‰ for C18:0 (reported mean value vs. V-PDB -23.24±0.01‰). The precision was based on a laboratory standard mixture regularly injected between samples (81 measurements). Alkanoic acids mean ± SD values were -30.72±0.14‰ for C16:0 methyl ester and -26.27±0.12‰ for C18:0 methyl ester. Values were also corrected subsequent to analysis using a mass balance formula to account for the methylation of the carboxyl group that occurs during acid extraction. Corrections were based on comparisons with a standard mixture of C16:0 and C18:0 fatty acids of known isotopic composition, processed in each batch under identical conditions. Each sample was measured at least twice, whilst the standard deviation provided takes into account the propagation of uncertainties between the replicate measurement of 1) the sample, 2) the methylated standard, and 3) the C16:0 and C18:0 fatty acids standard measured offline.

High resolution MALDI-MS and MALDI-MS/MS
High resolution mass spectrometry of the samples containing a series of TAGs was performed using MALDI-MS and MALDI-MS/MS according to a previously published procedure (Drieu et al. 2024). The matrix used was prepared by mixing in equal proportions a solution of trans-2-[3-(4-tert-butylphenyl)-2-methyl-2-propenylidene]malononitrile (DCTB; 100 mg mL-1 in tetrahydrofuran) and a solution of sodium trifluoroacetate (NaTFA; 1 mg mL-1 in tetrahydrofuran). 0.5 µL of this matrix solution was mixed with 0.5 µL of solvent extract in hexane deposited on a ground steel MALDI target plate and allowed to dry. 
For MALDI-MS, samples were analysed in the positive ion mode using a Bruker solariX XR 9.4T (Fourier-transform ion cyclotron resonance, FT-ICR, mass spectrometer) with a smartbeam™ Nd:YAG laser (355 nm). Mass spectra were recorded over the m/z range 200–2000, with a transient length of 0.73 s to give a resolution of 130000 at m/z 400. Eight spectra were summed in steps of 800 shots which were combined into one spectrum. The laser power was set to 30%.
For MALDI-MS/MS, the analysis conditions using the collision cell were the same as for the MS analyses for all samples, except that the laser power was set to 50%. Selected saturated TAGs precursor m/z values were 775, 803, 831, 859, 887, 915 for, respectively, T44:0, T46:0, T48:0, T50:0, T52:0, T54:0.
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