Supplementary information

1. Archaeological context of the analysed sites
Roman and Late Antique 

[bookmark: _Hlk138947275]The Roman and Late Antique burial grounds in this study are solely located in Lisbon. Most of the samples dating between the 2nd and 4th century CE, come from two sites related with the Northwest Necropolis of Olisipo - Praça da Figueira and Calçada do Lavra – distancing about 500m from each other. Both sites revealed the presence of the two most common funerary rituals at the time: inhumation and cremation 1,2. Information on these sites, burials and notable finds have already been detailed elsewhere 1,3–11, although both sites and collections continue to be studied due to its richness and complexity. The Lisbon dataset is complemented with samples from Rua Nova do Almada 12, and Largo do Conde Barão  13. Overall, these sites are representative of the Roman burial complexity. Both adults, male and females, and nonadult burials were recovered, alongside some secondary depositions mostly related to post-depositional disturbances.  

The few samples from a later Late Antique burial grounds, dating from the 5th to the 7th century, were exhumed at Praça da Figueira 4, Rua da Prata 14 and Rua de São Nicolau 15,16. These later sites differ from the previous sites: for example, in these contexts, the graves of children aged between 6 months and 14 years old, were found without associated grave goods. Also, their small representation suggests that these were just small fragments of larger funerary spaces that have yet to be fully uncovered. 

Early medieval 
Early medieval Muslim cemeteries included the sites of São Jorge Castle and Calçadinha do Tijolo, in Lisbon, dating between the 8th and 11th century. A full report of the excavation, dietary and anthropological study has been published elsewhere 17,18. These datasets were also incorporated into the present analysis. 
[bookmark: _Hlk139303083]In 2008/2009, an excavation was performed in Setúbal's Rua Francisco Flamengo as a rescue archaeology initiative. The site offers evidence of human presence from the Iron Age, but primarily revealed significant discoveries related to the Roman Imperial period and Islamic era. Some of the finds include Roman walls and pottery, accompanied by five Muslim burials dated between 980 and 1150 CE (Beta-256936:1000±40 BP) (Silva et al., 2010).  In 2010, further investigations revealed fifteen Muslim burials present in this location. These graves were oriented southwest to northeast and positioned on the left side. Cross-sections also showed additional graves suggesting that the cemetery expanded beyond its intended limits 19. The discovery of these remains suggests an early use of the burial ground that was later abandoned after the Christian conquest during late medieval times. 
A few kilometres east of Setúbal, a small rural Muslim cemetery was uncovered in Horta do Pinheiro. The site is characterised by burial that follows the Muslim rite of deposition of individuals on the right lateral side, with a southwest to northeast orientation 20, however no grave goods or settlement were found that could help to date the site more precisely and therefore the chronology is reported as 8th to 12th century 21. 
Despite their divergent location (inland versus littoral/ coastline) Beja and Silves were two of the most important urban sites during the Early Medieval period in Portugal and were under Muslim rule between the 8th and the 12th century. An extensive cemetery was excavated in Beja and several smaller cemeteries were also recovered for the same period in Silves. An exhaustive description of the archaeological and dietary results for these sites is presented in 22. 
The site of Prajo do Tejo (Quinta do Lago) is located in the modern-day natural park of Ria Formosa, 1600 meters from the current coastline, and about 9km south of Loulé. Archaeological research in the region provided evidence of dense human activity from the Roman period to the end of the Islamic rule (1st-12th/13th centuries CE) and two main settlements have been uncovered in subsequent campaigns between 1984 and 2002 23. An Islamic period settlement was excavated, including houses and a cemetery. The excavation uncovered five different domestic structures, two shell middens and two large rubbish pits. A number of materials dating to between the 11th and 13th century were recovered including a thimble and weaving tools 23. The cemetery included 76 individuals excavated in 1984 and 22 individuals recovered in 2001/2. The chronology is further confirmed by radiocarbon dating undertaken on two individuals dating respectively to  981-1160 cal AD (2σ Sac-1821) and 983-1159 cal AD (2 sigma; Sac-1892)24. Although the chronology fits with the one provided by the material culture, marine input into diet of these individuals - suggested by the amount of shells recovered at the site and its coastal location – might have affected their radiocarbon values producing an older chronology.
 Late medieval
[bookmark: _Hlk133745294]Late medieval cemeteries have been excavated in Lisbon, Beja and Silves. The archaeological excavations conducted in Largo das Olarias and Quarteirão dos Lagares, located in the Mouraria neighbourhood of Lisbon, are likely parts of the same Islamic cemetery. Ongoing excavation efforts since 2015 have revealed a multitude of burial sites that suggests the identity of one of the primary Islamic cemeteries within Lisbon. Further research regarding site chronology, usage patterns and development history is ongoing, however, the complex stratigraphy of the site, and archaeological finds such as coins and pottery, suggest a late chronology for the main part of the cemetery (13th – 15th century). In addition, a small medieval Christian cemetery (14th-15th century) has been uncovered in Poço do Borratem, just outside the Mouraria neighbourhood and was probably connected to the nearby hermitage of São Matheus. Previously published works provide a thorough description of the archaeological background for these sites as well as the zooarchaeological and dietary findings 22,25,26. 
Late Medieval Christian burials were uncovered alongside Early Medieval burials in the same burial site in Beja. The chronology of this multi-faith cemetery was clarified through radiocarbon dating, which determined that these Christian burials date back to the 13th-15th century 22,27. In Silves, two separate Christian cemeteries were discovered and excavated: one situated on Rua Miguel Bombarda and another at Largo da Sé, both believed to originate from the same period (13th-15th century) 28–30. Similarly to the Early Medieval populations from these sites, the mean isotopic values for Late Medieval females 22 have been used as baseline to interpret and model the non-adult breastfeeding and weaning values for this study. 
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Fig. S1 δ15Nbone values with modelled bone and dietary δ15N values and adult female mean ± 1 SD


[image: ]Fig. S2 δ15Nfood values with modelled δ15N value of collagen synthesized entirely from weaning food. 


[image: ]Fig. S3 δ15Nenrichment values with 15N-enrichment from maternal to infant tissue.

[image: ]Fig. S4 Maximum density weaning ages plotted by the midpoint between onset (t1) and completion (t2) of weaning for each populations.
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Fig.S5 δ13C  and δ15N values for all the analysed populations divided by site. 
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Fig.S6 δ13C  and δ15N values for all the analysed populations in Lisbon divided by time period.
Supplementary table title. 
Dataset SI (separate file). 
Table S1. Summary statistics resulted from the Bayesian modelling (WARN R Package) for all human individuals with indication of Maximum density estimations (MDEs), Probability, Credible Intervals (CI), Adult female mean, Probability of Weaning start (t1) and completion (t2) and Mean squared distance. 

Table S2. δ13C and δ15N values for the serial sections of dentine from six individuals from the Muslim and Christian burials in Beja. 

Table S3. δ13C and δ15N values for all human individuals, organized by site, faith, period (1-3= 1st-3rd century; 2-4 = 2nd – 3rd century; 6-8 = 6th - 8th century; 8-12 = 8th-12th century; 13-15 = 13th-15th century ), sex (M=male; F=female, U= Undetermined sex) and age (A=adult; J= non-adult).
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