[bookmark: _heading=h.tirfk953thfb]Supporting information
[bookmark: _heading=h.e7sd4djj8287]Archaeological contexts
[bookmark: _heading=h.fxhe5dmfwh26]Titolo
Titolo is a coastal village encircled by large walls which were frequently rebuilt, protecting the settlement from wind-blown sands off the nearby coast. The site occupies a space between coastal dunes and a lagoon, and the area was characterised by the presence of marshes during the Neolithic (Figure 1) (Caldara et al. 2011). Settlement at Titolo corresponds to the Early to Middle Neolithic, with evolved impressed ware ceramics present, as well as later red-banded wares, Serra d’Alto and Diana styles. In the funerary area, nine single graves and one feature containing secondary deposits of human bone were recovered, with human skeletal remains belonging to 12 individuals accompanied by the sporadic presence of faunal bones. Three individuals were previously radiocarbon dated (T2, LTL-15552A: 6541±50 BP, 5617-5380 cal BCE [95.4%]; T6, LTL-14541A: 6230±50 BP, 5311-5045 cal BCE [95.4%]; T9, LTL-19755A: 6815±45 BP, 5786-5627 cal BCE [95.4%]) (Radina et al. 2020) and more have been dated in the course of this research, with the results presented herein (T3, SUERC-106332: 6452±29 BP, 5479-5363 cal BCE [95.4%]; T7, SUERC-106949: 6381±24 BP, 5471-5229 cal BEC [95.4%]; T8, GU61653: failed).

[bookmark: _heading=h.v3jclu6a7xnv]Passo di Corvo
Passo di Corvo is a large multi-ditched village on the Tavoliere plain of northern Puglia, approximately 25 km inland from the sea (Tinè 1983). The Tavoliere stands as a vast expanse, distinguished by its network of interfluvial valleys, clay terraces and coastal wetlands (Boenzi et al. 2006). The village was in use during the 6th millennium BCE, and extended over 40 ha, consisting of multiple C-shaped ditches surrounding house compounds, with the whole village surrounded by three large concentric ditches (Tinè 1983). It was occupied by sedentary people farming and herding domestic species. The C-shaped ditches probably marked space for individual residence groups, fostering group self-identity (Cassano and Manfredini 1983; Tafuri et al. 2014). The remains of 16 individuals from 13 graves and scattered disarticulated remains of at least another five individuals have been identified (Mariotti et al. 2020). Previous stable carbon and nitrogen isotope analysis suggests a predominantly terrestrial diet (Tafuri et al. 2014; Tafuri et al. 2023), while strontium isotope analysis of a selection of individuals showed that they were local to the site (Tafuri et al. 2016). 
[bookmark: _heading=h.o6t4v14kcgax]Materials
[bookmark: _heading=h.vsjjfhuew8kq]Titolo
[bookmark: _heading=h.67ajrtvo8c7]Collagen was extracted for stable isotope analysis from bone fragments of 11 individuals and from 11 faunal bone fragments associated with the burials (studied by MDM). The stable carbon and nitrogen isotope values of the 11 human individuals were previously presented (Tafuri et al. 2023), while the stable sulphur isotopes values are published here for the first time. For the incremental dentine analysis, the lower left first, second and third molars (36, 37 and 38) were selected from individual T2, the upper left second molar (27) from T3 and the upper left canine (23) from T6. 
[bookmark: _heading=h.7hkfdxlkt5iq]Passo di Corvo
Stable carbon and nitrogen isotope data from bone collagen from Passo di Corvo is available from earlier studies (Tafuri et al. 2014; Tafuri et al. 2023). In this study, we re-analysed bone samples for bulk C, N and S analysis from individuals T5 and T11, with the purpose of providing comparative δ34S (‰), which was not measured previously, as well as from the limited (n = 4) available fauna (studied by MDM). Additionally, we included 15 faunal bones from the nearby site of Masseria Candelaro to account for the otherwise minimal baseline (studied by FA). In view of the proximity of Masseria Candelaro to Passo di Corvo, and the chronological consistency of the two sites, we can reasonably assume that animals from both sites were raised in similar conditions. For the incremental dentine signal, we selected the upper left first molar (26) from individual T5 and the upper right first molar and upper left third molar from T11 (16 and 28). Furthermore, this study incorporates the results of the incremental dentine analysis conducted on the upper left first molar (tooth 26) from T10bis by SB as a preliminary investigation. However, this specific tooth is excluded from the current discussion as stable sulphur isotope analysis was not carried out at the time, and it cannot be directly compared with the other individuals in this study due to the use of a distinct age alignment method. 
[bookmark: _heading=h.fu6kqnspglo4]Methods
Prior to destructive analysis, all human remains from Titolo were assessed by JET to estimate osteological age at death and sex following standard methods (Buikstra and Ubelaker 1994; Ferembach et al. 1980; Brickley 2004; Phenice 1969; Rogers 1999; Brooks and Suchey 1990; Falys et al. 2005; Smith 1984; Scott 1979).
[bookmark: _heading=h.aeqf8y96dmmn]Observation of enamel hypoplasia (EH) (JET)
The age of onset for enamel hypoplastic defects was estimated on the individuals from Titolo (Palese, FG) following Cares Henriquez and Oxenham (2019) for anterior teeth, and Goodman and Rose (1990) for posterior teeth (although it should be noted that there are currently no formulae available for third molars). Hypoplasia, or irregularities in enamel thickness, is linked to elevated cortisone during the secretion of amelogenin, which is visible as interruptions in the spacing of perikymata (Hillson 1992; Hillson and Bond 1997). Individual perikymata are formed in a period of 6–12 days, and hypoplastic defects can therefore represent short-lived periods of stress or disruptions of homeostasis. This may be caused by (but is not limited to) poor nutrition, infections, weaning stress, fever/flu, systemic diseases, or other physical or psychological traumas during approximately the first seven years of life (Ortner 2003; Lewis 2007; Cares Henriquez and Oxenham 2019).
[bookmark: _heading=h.fbil7sm03dfe]Radiocarbon date model for Titolo (JET)
The stratigraphy of the burials at Titolo was disturbed and difficult to interpret, complicating the ability to model the radiocarbon dates according to stratigraphy. Burials T6 and T9 were both found in contact with the wall foundations and the sterile soil, suggesting they were the earliest burials. T7 was said to be above T9 and in an intermediate layer with T8 and T10. T5, T3 and T2 were in an upper layer. Of these, radiocarbon dates are available from T2, T3, T6, T7 and T9, and show that T9 belonged to an initial Early Neolithic phase of burial, while the remaining burials are dated to the middle of the 6th millennium BCE (Table S1). As such, the stratigraphy was not informative for modelling the radiocarbon dates. A Bayesian model of the radiocarbon dates in OxCal (v4.4.4) described a contiguous sequence, allowing for an interval between the earliest burial (T9) and the later burials (Figure S1) (Bronk Ramsey 2009). Although, it should be noted that the dates can also be modelled in ways which are compatible with other interpretations of the stratigraphy. It should also be noted that the element sampled for radiocarbon dating from T9 is a tooth (34) for which we do not have stable isotope measurements, therefore we cannot exclude a potential effect of marine consumption on the resulting oldest date. We are submitting a new bone element from T9 to confirm the date obtained for this individual.
The overall span of burial at Titolo is modelled as lasting from 390–675 years (68.3%) or 315–1080 years (95.4%), probably beginning in the first quarter of the 6th millennium BCE with the inhumation of individual T9. Burial T9 is modelled as forming the boundary of the Early Neolithic phase, which is placed between 5830–5655 cal BCE (68.3%) or 6190–5625 cal BCE (95.4%). If we assume that there was a gap between the Early and Middle Neolithic burial phases, based on the available dates, this interval is modelled as lasting from 0–155 years (68.3%) or between 0–260 years (95.4%). The Middle Neolithic phase of burials is modelled as lasting between 100–255 years (68.3%) or between 35–380 years (95.4%), probably starting at the end of the second quarter of the 6th millennium BCE. Burial at Titolo is modelled as ending between 5310–5145 cal BCE (68.3%) or between 5365–4950 cal BCE (95.4%). 
Table S1: Radiocarbon dates from human bone at Titolo, calibrated with IntCal20 and modelled in OxCal v4.4.4
	Lab code
	14C determination (BP)
	Calibrated date (cal BCE)
	Modelled date (cal BCE)
	Context

	LTL-19755A
	6815±45
	5735–5660 (68.3%)
5790–5625 (95.4%)
	5735–5655 (68.3%)
5785–5625 (95.4%)
	T9 (tooth 34)

	LTL-15552A 
	6541±50
	5610–5470 (68.3%)
5620–5375 (95.4%)
	5515–5380 (68.3%)
5560–5365 (95.4%)
	T2 (femur)

	LTL-14541A
	6230±50
	5300–5070 (68.3%)
5315–5045 (95.4%)
	5320–5205 (68.3%)
5375–5110 (95.4%)
	T6 (bone fragments)

	SUERC-106332
	6452±29
	5475–5380 (68.3%)
5480–5360 (95.4%)
	5445–5375 (68.3%)
5480–5360 (95.4%)
	T3 (rib)

	SUERC-106949
	6381±24
	5375–5315 (68.3%)
5475–5225 (95.4%)
	5375–5320 (68.3%)
5470–5235 (95.4%)
	T7 (rib)

	GU61653
	failed
	
	
	T8 (rib frags)
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Figure S1: OxCal plot of probability distributions of radiocarbon dates from Titolo
OxCal Code

Sequence("Inhumations")
{
Span("of inhumation at Titolo");
Boundary("Early Neolithic");
R_Date("LTL-19755A T9", 6815, 45);
Boundary("End of Early Neolithic");
Interval("Early to Middle Neo");
Boundary("Middle Neolithic");
Phase("Middle Neolithic")
{
Span("of Middle Neolithic burials");
R_Date("LTL-15552A T2", 6541, 50);
R_Date("SUERC-106332 T3", 6452, 29);
R_Date("SUERC-106949 T7", 6381, 24);
R_Date("LTL-14541A T6", 6230, 50);
};
Boundary("End of inhumations");
};
Collagen extraction from human and faunal bone samples
Human collagen bone values were included in this paper to account for isotopic signals closer to the time of death. These, with the exclusion of δ34S (‰) values, were already available for Passo di Corvo (Tafuri et al. 2023); however, to provide comparative δ34S (‰) values for the incremental dentine signals of T5 and T11, collagen was re-extracted from these two individual and from the available fauna. Collagen was also extracted from the individuals from Titolo; δ13C (‰), δ15N (‰) values have been previously reported in (Tafuri et al. 2014; Tafuri et al. 2023), while δ34S (‰) results are presented in this paper for the first time. Small bone fragments (500-1000 mg) were demineralised following two different protocols. All samples with the exception of the humans from Titolo were demineralised using a modified Longin (1971)’s method. This protocol consists of using 0.5 M HCl solution, which is changed every two days until the demineralisation is completed. Once demineralised, samples were rinsed three times with deionised water. Due to their visible poor preservation, human samples from Titolo were instead treated with ethylenediaminetetraacetic acid (EDTA) following Tuross (2012). These were demineralised in 50 mL 0.5M EDTA at pH 7.4 changing the solution every 4 days. When the process was complete, samples were rinsed 14 times with deionised water, leaving one of the washes overnight. All samples (HCl and EDTA treated) were then gelatinised in pH 3 HCl solution at 75 °C for 48 hrs and the solution filtered off with 5–8 μm Ezee filters. The filtered solution was frozen and then freeze dried. Collagen samples were run at SUERC, East Kilbride (UK) using a Delta V Advantage continuous-flow isotope ratio mass spectrometer coupled via a ConfloIV to an IsoLink elemental analyser (Thermo Scientific, Bremen). In total, 139 samples were analysed including dentine increments. Eight failed quality control parameters (Ambrose 1990; Nehlich and Richards 2009), and were therefore excluded from the analysis (Supplementary Table 1). We further excluded δ34S (‰) values for sample PDC020 (the right humerus from Passo di Corvo T5) as the %S is too high compared to %N and %C.  We did not exclude δ34S (‰) of 22 samples with S%, C/S and N/S ratios slightly outside the suggested range; however, we do interpret them with caution and they are reported as semi-transparent symbols in the figures in the main text.
[bookmark: _heading=h.jbj9ief2bw28]Incremental dentine analysis
Teeth were only sampled when antimeres were present, and all sampling was as minimally invasive as possible. Unfortunately, female adults from both sites presented incomplete dentitions and did not fulfil this criterion; as a result, we could not include them in the analysis. Enamel was preemptively sampled from the selected teeth for future research (e.g., strontium, oxygen and carbon stable isotope analyses). In the past few years, several methods have been proposed to investigate stable isotopes in dentine increments of humans (Beaumont et al. 2013; Beaumont and Montgomery 2016; Burt and Garvie-Lok 2013; Czermak et al. 2018; Czermak et al. 2020; Cocozza et al. 2021; Curtis et al. 2022; Eerkens et al. 2011; Fuller et al. 2003; Henderson et al. 2014; Sandberg et al. 2014; Scharlotta et al. 2018). Among these, Method 2 from Beaumont et al. (2013) is certainly the most applied (Ganiatsou et al. 2022) as it is easy to replicate and allows the sampling of enough material to be run in duplicate or to be used for other analysis, such as stable sulphur isotope analysis (Goude et al. 2020; Rey et al. 2021) or compound specific stable isotope analysis of amino acids (CSIA-AA)(Harris 2020). However, this method does not account for the complexity of dentine deposition patterns, therefore leading to a larger uncertainty around the age estimate for each section (Tsutaya 2020). Recent approaches have improved the temporal resolution of dentine increments but they require sampling of very small amounts of dentine (Czermak et al. 2018; Czermak et al. 2020; Curtis et al. 2022). Since collagen preservation is unlikely to be optimal in Neolithic contexts from southeastern Italy and since our aim was also to investigate stable sulphur isotopes, for which more material is needed for the IRMS analysis (Sayle et al. 2019), here we applied Method 2 from Beaumont et al. (2013), accepting a lower temporal resolution (Cheung et al. 2022). Each tooth was embedded in plaster and sectioned following the transverse plane across the full length of the extant tooth, according to the tooth preservation (i.e. from less cusp wear to complete apex); the cut was performed using an IsoMet® precision saw mounting a diamond blade. By doing so, we obtained two halves of each tooth, one to be used for the incremental dentine analysis and one to be stored for future reference or analyses. Teeth from the Titolo individuals were sectioned across the root to expose the pulp cavity and sample any secondary dentine. However, this often did not provide enough material for the analysis of δ34S (‰) from dentine increments in the root and apex (Supplementary Table 1). Therefore, in the subsequent analysis of teeth from T5 and T11 from Passo di Corvo, the entire root was used for the analysis, since secondary dentine was not observed in the pulp cavity (Ostrum et al. 2022). Collagen was extracted from the tooth portion using a modified Longin (1971)’s method, as described above. Once the teeth were completely demineralised, these were sectioned in ~1 mm slices using a scalpel following the transverse/occlusal plane, although these might have varied in special cases (e.g., not enough material left for the last slice), from the apex to the crown of each tooth. Secondary dentine, when visible, was also sampled from the pulp chamber and from the root. It should be noted that its growth is inwards starting from the coronal area (Nudel et al. 2021). Therefore, we distinguished between the two portions when enough material was available, as the material from the coronal region may be representative of an earlier period (Bernardini et al. 2023). Each section was added to an Eppendorf tube and covered by ~1 ml of pH 3 HCl solution. Samples were heated at 75°C for 48 hours. To maximise the yield, gelatinised collagen was not filtered (Beaumont and Montgomery 2016). The samples were frozen and freeze-dried. 
[bookmark: _heading=h.sbk81lihqc6j]Assignment of ages to dentine sections
Age alignment was conducted considering the different tooth portions (i.e., crown, neck, root and apex) following Czermak et al. (2020) using AlQahtani et al. (2010) as reference for the growth ranges. We tested multiple age alignment methods on individual T2 from Titolo, from whom we have sampled all three molars from the same quadrant (36, 37 and 38), resulting in overlapping age ranges, to find the best method for individuals from this group. Poor alignment is often experienced with the incremental dentine approach, mostly related to individual or group differences in growth rate and/or initiation timing (Scharlotta et al. 2018). We found that employing AlQahtani et al. (2010) and Czermak et al. (2020) is the most effective method in our case when we compared different approaches (Scharlotta et al. 2018; Moorrees et al. 1963), although some misalignment is still experienced. It should be noted that many factors influence the age estimation of each dentine section, such as oblique growth layers and changing extension rates of each section; these are further compounded by individual error introduced directly during the dentine sectioning sampling process (Tsutaya 2020). Moreover, it was recently suggested that comparing stable isotope curves from multiple individuals is imprecise, as each section is characterised by its own temporal scale (Cocozza et al. 2021). For this reason we recognise difficulties in referring to specific age estimates and instead we discuss the results in relation to life stages which are mapped onto specific age ranges, trying to avoid referring to specific numbers. 
[bookmark: _heading=h.wb2n3s7q2icg]ZooMS
Zooarchaeology by Mass Spectrometry (ZooMS) is a Peptide Mass Fingerprinting (PMF) application which enables taxonomic identification using collagen peptides (Buckley et al. 2009). Here we have applied it to the faunal remains from Titolo. Not enough collagen or remaining bone chips were available from all faunal remains; moreover only a few provided spectra of good enough quality to allow species identification, resulting in 7 samples assigned taxa via ZooMS (Table 1 in the main text). For those samples which had sufficient extracted collagen remaining after stable isotope analysis, a small portion (0.3-0.7 mg) of extracted collagen was resuspended in 50 μL of 50 mM ammonium bicarbonate buffer (NH4HCO3, AmBic, pH 8). For bone samples, 10-30 mg of bone was demineralised in 250 μL of 0.6 M HCl. Once demineralised, the HCl was removed and the samples were rinsed three times with 200 μL of AmBic. The samples were gelatinised in 100 μL of AmBic at 65°C for 1 hour, and 50 μL of the supernatant was transferred to a new tube. The collagen was then digested in both the bone and collagen samples with the addition of 1 μL of trypsin (0.4 μg/μL) and incubated overnight at 37 °C, after which 1 μL of 5 % v/v trifluoroacetic acid (TFA) was added to each sample to stop the action of the trypsin. Peptide extraction was performed by using C18 resin ZipTip® pipette tips (Millipore) previously conditioned using 200 μL of 50 % acetonitrile (ACN) and 0.1 % v/v TFA (“conditioning solution”) and 200 μL of 0.1% v/v TFA (“washing solution”). The peptides were then elutedin 50 μL conditioning solution. 1 μL of eluted peptides mixed with 1 μL of matrix solution (α-cyano-hydroxycinnamic acid) were spotted in triplicate on a SCIEX Opti ToF stainless steel MALDI plate and analysed with an AB SCIEX 4700 MALDI-ToF- MS in the Unitat d'Espectrometria de Masses de Caracterització Molecular at CCiTUB. Species were identified manually by screening the mass spectra for peptide m/z markers using the open-source software mMass1 (Strohalm et al. 2010). The signal-to-noise threshold was set at 3.0 and the relative intensity threshold at 0.3. The identification was performed using previously published markers (Buckley et al. 2009; Buckley et al. 2010; Buckley and Collins 2011; Kirby et al. 2013; Welker et al. 2016; Buckley et al. 2017; McGrath et al. 2019; Jensen et al. 2020; Buckley and Kansa 2011).
[bookmark: _heading=h.40vwkpdp4zvu]Modeling Human Dentin Serial Sectioning (MDSS)
In a recent study, Tsutaya (2020) developed a mathematical model called "Modeling Human Dentin Serial Sectioning" (MDSS), available as an R package, to address the challenges in determining the age range of dentin serial sections using the classic approach of horizontal sectioning. This model considers the variability in extension rates and the natural obliqueness of dentin layers. The main goal of the study was to compare the estimates from the traditional method of age estimation, with the Model Age Ranges (MARS) generated by the MDSS. 
In this supplementary analysis, we applied the MDSS to our dataset to quantify the uncertainty in the age ranges of dentin sections. Our results (Figures S2-S18) underscore the complexities in assigning precise age ranges, also in this case. It is important to mention that the model is based on growth rates established by Hillson (1996). To ensure consistency and comparability for this supplementary investigation, we also used Hillson's (1996) growth rates, but only within this context, to highlight any differences observed.
[image: ]Figure S2. Calculated Model Age Ranges (MARs) and their distribution for the carbon isotopic results of T2 using M1 (red), M2 (blue) and M3 (green) calculated using MDSS. Dots represent the estimates using Hillson (1996).[image: ]Figure S3. Calculated Model Age Ranges (MARs) and their distribution for the nitrogen isotopic results of T2 M1 (red), M2 (blue) and M3 (green) calculated using MDSS. Dots represent the estimates using Hillson (1996).[image: ]Figure S4. Calculated Model Age Ranges (MARs) and their distribution for the carbon isotopic results of T2 using M1 (red), M2 (blue) and M3 (green) calculated using MDSS. Dots represent the estimates using Hillson (1996).[image: ]Figure S5. Calculated Model Age Ranges (MARs) and their distribution for the carbon isotopic results of T3 using M2 (blue) calculated using MDSS. Dots represent the estimates using Hillson (1996).[image: ]Figure S6. Calculated Model Age Ranges (MARs) and their distribution for the nitrogen isotopic results of T3 using M2 (blue) calculated using MDSS. Dots represent the estimates using Hillson (1996).[image: ]Figure S7. Calculated Model Age Ranges (MARs) and their distribution for the sulphur isotopic results of T3 using M2 (blue) calculated using MDSS. Dots represent the estimates using Hillson (1996).
[image: ]Figure S8. Calculated Model Age Ranges (MARs) and their distribution for the carbon isotopic results of T6 using C (yellow) calculated using MDSS. Dots represent the estimates using Hillson (1996).[image: ]Figure S9. Calculated Model Age Ranges (MARs) and their distribution for the nitrogen isotopic results of T6 using C (yellow) calculated using MDSS. Dots represent the estimates using Hillson (1996).[image: ]Figure S10. Calculated Model Age Ranges (MARs) and their distribution for the sulphur isotopic results of T6 using C (yellow) calculated using MDSS. Dots represent the estimates using Hillson (1996).
[image: ]Figure S11. Calculated Model Age Ranges (MARs) and their distribution for the carbon isotopic results of T5 using M1 (red) calculated using MDSS. Dots represent the estimates using Hillson (1996).[image: ]Figure S12. Calculated Model Age Ranges (MARs) and their distribution for the nitrogen isotopic results of T5 using M1 (red) calculated using MDSS. Dots represent the estimates using Hillson (1996).[image: ]
Figure S13. Calculated Model Age Ranges (MARs) and their distribution for the sulphur isotopic results of T5 using M1 (red) calculated using MDSS. Dots represent the estimates using Hillson (1996).
[image: ]Figure S14. Calculated Model Age Ranges (MARs) and their distribution for the carbon isotopic results of T11 using M1 (red) and M3 (green) calculated using MDSS. Dots represent the estimates using Hillson (1996).[image: ]Figure S15. Calculated Model Age Ranges (MARs) and their distribution for the nitrogen isotopic results of T11 using M1 (red) and M3 (green) calculated using MDSS. Dots represent the estimates using Hillson (1996).[image: ]Figure S16. Calculated Model Age Ranges (MARs) and their distribution for the sulphur isotopic results of T11 using M1 (red) and M3 (green) calculated using MDSS. Dots represent the estimates using Hillson (1996).[image: ]Figure S17. Calculated Model Age Ranges (MARs) and their distribution for the carbon isotopic results of T10bis using M1 (red) calculated using MDSS. Dots represent the estimates using Hillson (1996).[image: ]
Figure S18. Calculated Model Age Ranges (MARs) and their distribution for the nitrogen isotopic results of T10bis using M1 (red) calculated using MDSS. Dots represent the estimates using Hillson (1996).
[bookmark: _heading=h.p3uvva4h0ps1]T10bis from Passo di Corvo (FG)
[bookmark: _heading=h.fbk0nh4ri5q4]Methods
Tooth 26 from T10bis (Passo di Corvo) was part of a preliminary work by SB. The collagen extraction included a modified acid-base-acid method described in Goude et al. (2020). After demineralisation, the tooth was sampled following Method 2 from Beaumont et al. (2013), which was also used to generate the age alignment referring to AlQahtani et al. (2010). This means that the age assigned to each slide is derived from the total period of growth of the tooth, which in this case goes from 0.4 to 9.5 years old (AlQahtani et al. 2010). Collagen was analysed at Iso-Analytical Ltd., Crewe (UK) using an Europa Scientific 20-20 IRMS. 
[bookmark: _heading=h.8accn6r71571]Results and discussion
The individual from T10bis is an adult with non identifiable sex (Mariotti et al. 2020). We sampled for incremental analysis tooth 26 (the upper left first molar) which covers approximately from ca. 04 to 9.5 years old. Due to wear present on the crown, data about breastfeeding period are missing. Weaning appears to be gradual and was completed during early childhood (Figure S19). On average, the stable nitrogen isotope values of the increments are higher than the bone values from the humans from Passo di Corvo, suggesting that this individual consumed slightly higher amounts of animal products, lagoonal fish or manured plants. The δ15N values during weaning, however, are as high as those from the other two individuals from the same site. We observe a temporary increase of stable nitrogen isotope values around late childhood, probably the result of briefly increased consumption of the above-mentioned food sources (Figure S19). The lack of stable sulphur isotope data and of the bone values from this individual does not allow for further discussion, however the observed intake of food sources likely different from the rest of the group seems in line with the in-life variations seen for the other two individuals from Passo di Corvo. Also considering the results from T5 and T11, the results from T10bis do not exclude an intra-life mobility or an exploitation of non-local resources as suggested for them.
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Figure S19. δ13C (dark green) and δ15N (red) values of dentine increments from the upper left first molar (tooth 26, circles) from individual T10b from Passo di Corvo (FG) according to estimated mean age intervals. Human bone values from the site (crosses) and animal bone values from the site (squares) are also reported as median with min and max for comparison purposes.
[bookmark: _heading=h.fueylc94b5zr]Additional considerations and evaluations on the causes of isotopic fluctuations 
In the main text, we have briefly mentioned what are the possible causes affecting the frequent fluctuations of stable isotope values observed in the isobiographies of the individuals from Titolo and Passo di Corvo. Following, we explore them fully to provide a better frame to our interpretations. 
[bookmark: _heading=h.wdzdzu3ofqs0]Dietary adaptations
Sulphur isotope values can act as indicators of both diet and mobility. To interpret δ34S trends accurately, it is important to consider δ13C and δ15N values from the same samples. Typically, changes in all three isotopic systems should point towards dietary shifts, whereas isolated changes in δ34S values are more likely linked to mobility (Richards 2023). In this case, steady minor increases in δ34S values are not equally accompanied by changes in δ15N values and are only occasionally mirrored by slight increases in δ13C values. In relation to diet, increased δ34S values point to the consumption of marine resources, as should 13C-enriched δ13C values. However, marine consumption is also expected to raise δ15N values. The lack of this pattern in our data complicates interpretations and suggests that local ecological and cultural factors should be considered. Specifically, marine fish in the Mediterranean basin often display lower δ15N values compared to other regions, potentially masking minor marine contributions in the consumer tissues (Craig et al. 2013; Cubas et al. 2019; Vika and Theodoropoulou 2012). Additionally, a high consumption of plants, as is expected for Neolithic communities in this region, could easily account for the majority of calories and even proteins (Hedges 2004). Therefore, any minor δ13C and δ15N signal from aquatic sources would be easily masked in the overall consumer’s isotope values (Craig et al. 2013). In Mediterranean contexts, interpreting δ13C is further complicated by environmental factors. Coastal wetlands and lagoons—which were present in Neolithic Puglia—are expected to exhibit mixed freshwater–marine δ13C signals in fish (Tafuri et al. 2023).
Considering these complexities, it is possible that the observed minor fluctuations in δ34S values (without corresponding effects on the stable carbon and nitrogen isotopes) are related to occasional consumption of aquatic resources from marine or lagoonal environments. A marine/lagoonal environment could have been accessed by individuals from both sites. Titolo is a coastal settlement located between a dune and a lagoon. Conversely, Passo di Corvo is not directly located in proximity to a body of water, but it is reasonable to assume that it was in contact with other villages situated nearer to river mouths and lagoons, such as Masseria Candelaro (Tafuri et al. 2016). The significance of fishing per se to these local communities remains unclear based on the available archaeological evidence. Fish remains have only occasionally been recovered from sites on the Tavoliere and the coastal Murge plateau, where Titolo is located. However, the substantial quantity of edible aquatic shelled mollusc remains suggests that their exploitation played a significant role in the Tavoliere area. At Masseria Candelaro, over 1,000 shell remains were unearthed from different Neolithic phases, primarily bivalves such as Solen marginatus (grooved razor shell, ~70%), Cerastoderma edule (common cockle, ~17%), Ostrea spp. (oysters, ~9%), and Tapes decussatus (cross-cut carpet shell, ~1%) (Minniti 2002). Similar findings from nearby sites indicate that shelled molluscs’ gathering was an important subsistence activity in the Tavoliere region in the Neolithic, where the brackish bivalve species Cerastoderma glaucum has often been recorded (Deith 1987). These bivalves are typically found in sandy, muddy, and rocky substrates, with muddy ones often situated in coastal zones near rivers or lagoons where water stagnates (Minniti 2002). Therefore, they were likely collected in the extended lagoonal area connected to the open sea, possibly forming a gulf or inlet where the Candelaro River discharged into a broad estuary (as visible in Figure 1 in the main text). Marine shells are also the most abundant faunal remains found at Titolo;  over 2,500 were recovered, mostly of Patella sp. (limpets), likely gathered from the rocky marine coast (Minniti et al. 2024). 
It is challenging to predict how marine or even lagoonal shelled molluscs’ consumption would be reflected in the consumer's isotopic values, since organic material is not preserved, therefore making direct isotope measurement impossible. Modern analogues from lagoonal and coastal areas in the Mediterranean basin exhibit similar or just slightly higher stable carbon and nitrogen isotope values than those observed in the terrestrial animal baseline from Neolithic Passo di Corvo and Masseria Candelaro, with higher  δ15N values typically observed in more polluted areas (Dubois et al. 2014; Dominik et al. 2014; Carlier et al. 2009; Persic et al. 2004; Žvab Rožič et al. 2014; Sedano et al. 2020). Although a true direct comparison with our archaeological samples is precluded due to the effect of anthropogenic activities on modern samples (Sabadel et al. 2020), it is reasonable to conclude that detecting the isotopic signature of marine/lagoonal shelled molluscs would be difficult against the local terrestrial baseline. Stable sulphur isotope values may assist, since these are only related to the assimilation of the essential amino acid methionine with negligible fractionation. It is reasonable to expect a clear 34S-enriched marine signal in Patella sp. specimens from Titolo (presumably collected from the rocky coast), while it is difficult to try to reconstruct the presumed δ34S (‰) values of shelled molluscs from the lagoonal Tavoliere. It has been previously observed that fish inhabiting estuaries, lagoons, and marshes (although none of these in the Mediterranean sea) exhibit a mixed freshwater/marine signal ranging from approximately 10‰ to 15‰, consistent with the values observed in our human incremental dentine samples (Nehlich et al. 2013). However, recent research has otherwise shown that wetlands dominated by seagrasses (also without data from the Mediterranean sea) determine 34S-depleted δ34S (‰) values in fish (Guiry et al. 2021). In the only modern example we found for the Mediterranean, modern manila clams (Ruditapes philippinarum) from Adriatic lagoons in the Po River delta, show 34S-enriched δ34S (‰) values roughly from 13.5‰ to 20.5‰ (Brombin et al. 2022). These values would be in line with those observed in our 34S-enriched incremental dentine samples, but again direct comparison is unsuitable due to anthropogenic factors likely contributing to the values observed in the modern samples.
The consumption of shelled molluscs or other aquatic organisms (possibly including finfish) either from a brackish or marine environment is not a definitive explanation for the trends that we have observed in some of these individuals, but it is one possibility worth consideration. If the consumption of aquatic resources is accepted, we observe a significant decline or abandonment of this source during adulthood, and even during adolescence in one instance (T11 from Passo di Corvo). This suggests that aquatic resources were typically consumed by children but not adults. Among foragers, it is common for children to engage in aquatic subsistence activities, frequently involving the gathering of shellfish, as an easy means of procuring food for themselves (Bird and Bird, 2000). However, it is unknown how or if this practice was present in the Neolithic period where other foodstuffs were more easily accessible.
Following weaning, the δ34S values of dentine increments rarely remain stable and these fluctuations are sometimes accompanied by similar oscillations of δ13C values. Towards the end of adolescence in T11, this involves δ13C and δ15N values. This may reflect other sporadic dietary adjustments related to climatic or environmental changes. These fluctuations might not be captured by the animal baseline used here due to differences in resolution scales, yet such an “average” baseline represents the only available data for comparison. 

[bookmark: _heading=h.toujqqjnu3vy]Growth-related metabolic processes
Another plausible explanation for the observed stable isotope trends is the influence of growth-related metabolic processes, particularly during neonatal and childhood stages, on the stable isotope values obtained from dentine collagen. This has been considered and discussed recently by (Feuillâtre et al. 2022) in relation to observed δ13C and δ15N trends. For example, they observe dips in stable nitrogen curves in relation to a growth stage happening around the age 12–14. In our individuals, there is no evidence of such dips around those ages. However, we do observe some fluctuations: at Titolo, T2 shows depleted δ¹³C values at 14–19 years, while δ¹⁵N remains stable and δ³⁴S data is unavailable. In T3, δ¹³C values start decreasing at around 10 years, while δ¹⁵N rises, and δ³⁴S is partially unavailable; where available, δ³⁴S is consistent with earlier values. T6 exhibits slight dips in δ¹³C and δ³⁴S values around 14 years, but δ¹⁵N remains stable. At Passo di Corvo T11 shows decreasing δ¹³C and δ³⁴S values beginning at approximately 12 years, while δ¹⁵N remains stable. The absence of the expected nitrogen dips in our individuals, along with the variability in carbon and sulphur trends, is challenging to explain. Further studies on archaeological samples are necessary to investigate these patterns in greater detail and improve our understanding of potential metabolic influences on isotopic variability.
To the best of our knowledge, stable sulphur isotope values have not been investigated in relation to physiological or nutritional stress. However, growth phases are typically characterized by heightened metabolic activity, including an increased demand for sulphur-containing amino acids which are essential for protein synthesis and other biosynthetic pathways (Elango 2020). It is possible that these physiological requirements may alter how dietary sulphur is metabolised and incorporated into body tissues. This may result in isotopic fractionation, particularly if dietary sulphur availability is constrained, for example through the transsulphuration pathway for the synthesis of cysteine (Jahoor 2012). Notably, we observed enamel hypoplastic defects in the dentition of all these individuals, which indicate periods of childhood physiological stress, perhaps caused by malnutrition or other illnesses. This could exacerbate metabolic needs and potentially influence isotopic patterns. Consequently, the decline observed in adulthood in all cases may reflect a shift to a different dietary pattern with less 34S-enriched sulphur sources, or simply reduced physiological demands after growth cessation and/or nutritional instability. Clearly, this interpretation remains speculative due to the lack of studies on sulphur isotopic fractionation during human growth, and underscores the need to integrate physiological stress and metabolic dynamics into sulphur isotope interpretations. 

[bookmark: _heading=h.4ytbcilli0j]Short-range mobility
Another possibility involves short-range relocations, with consequent adjustment to the local stable sulphur and carbon isotopic signal. Relocation from a coastal to a more inland location would determine more 34S-depleted δ34S (‰) collagen values (Richards 2023). We believe this is the most plausible explanation for the high differences observed in stable sulphur isotope values in dentine increments and bone elements in Titolo. Short-range mobility slightly more inland or more coastal (depending on the values observed) might be an explanation for the less pronounced changes observed in δ34S and in δ13C values. It is known that woodlands determine more 13C-depleted δ13C (‰) values, a result of the ‘canopy effect’, while open environments such as Titolo would exhibit higher δ13C (‰) values (Bonafini et al. 2013). Looking at individuals in detail, T2 from Titolo may have initially been raised slightly more inland during the early years of their life, then moved to Titolo during weaning, evidenced by the δ34S (‰) values mirroring those of the local fauna, subsequently spending childhood and adolescence there. T5 and T11 from Passo di Corvo exhibit δ34S values during childhood that are consistently higher than the local terrestrial baseline (which is represented mostly by animals from Masseria Candelaro which is located in the proximity of the Tavoliere lagoon). This suggests that they were possibly living in a location closer to the sea compared to Passo di Corvo itself. More in general, stable sulphur isotope values are highly dependent on the local geology and hydrology, therefore these fluctuations might also reflect relocations to areas with slightly different characteristics ( Goude et al. 2019; Nehlich 2015). Notably, all individuals from Passo di Corvo, appear to be local to the area based on strontium isotopes (Tafuri et al. 2016). Our stable sulphur isotopic evidence emerging from dentine and bone collagen contributes a piece to the puzzle for mobility at Passo di Corvo, since it suggests that these two individuals were indeed mobile, but only across relatively short distances. 
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