[bookmark: _Hlk98858761]S1 Detailed methods and results
S1.1 Sampling and collagen extraction of bone and dentine
Collected bone samples were mostly rips only replaced by other elements if no rib was present, which do not show traces of pathologies or trauma. Bone collagen was extracted following the protocol described in Siebke et al. (2019). Bones were cleaned in an ultrasonic bath with distilled water, air-dried, and ground into powder. 250–300 mg of powder were demineralized in 1M HCl at room temperature for 20 min, washed with distilled water, and transferred into 0.125M NaOH for 20 h at room temperature. After washing with distilled water until neutralization, they were gelatinized in 0.001M HCl at 90°C for 10–15 h. Solubilized collagen was filtered and lyophilized.
Collected teeth were first molars, which show as little caries and abrasion as possible. For serial incremental dentine sampling first molars were bisected longitudinally. Samples were demineralized in 0.5M HCl at 4°C and then washed with distilled water until pH-neutral. The tooth halves were cut into 1-mm thick slices with a scalpel as exact as possible with the used setup: The demineralized dentine of a tooth half is placed in a rail (Figure S1.1.1), so that the occlusal crown part sits directly against the wall of the rail, and the straight cutting surface rests on the bottom of the rail. The blade of a scalpel is guided through the recess while applying light pressure on the tooth half to hold it in position, to cut dentine slices. The distance between the inner wall of the rail and the middle of the recess measures 1 mm.
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Figure S1.1.1: Schematic construction of cutting device for tooth dentine. Constructed by Ferdinand Neuberger.
Dentine sections were incubated in 0.125M NaOH for 24 h at room temperature, rinsed with distilled water until neutral pH and then gelatinized in 0.01M HCl for 17 h at 80°C (Eerkens et al. 2011). Liquid fractions were frozen and lyophilized.
0.3–0.8 mg of bone or dentine collagen was transferred into tin capsules for mass spectrometry.
S1.2 Isotope profiles
Weaning phase
Table 1 summarizes some characteristics of isotope profiles within and between several groups: individuals dating into the 2nd half 4th to the 1st half 5th century AD, "locals" and migrants from around 500 AD, individuals from the 7th century as well as men and women within "locals" and migrants from around 500 AD.
Statistical comparison δ13C and δ15N ratios measured in first dentine sections as well as the extent of constant δ13C and δ15N decline during the weaning process of "locals" (n=10) and migrants (n=13) from around 500 AD only reveals a significant difference in δ13C ratios from first dentine sections between groups (Table S1.2.1). However, migrants show more variable δ15N values in first dentine compared to “locals” (Table 1). δ13C in first dentine sections of non-locals show a rather extreme range (Table 1) and ratios are on average significantly increased compared to "locals". Moreover, observation starts significantly later in migrants (Table S1.2.1).
Table S1.2.1: Independent-Samples Mann-Whitney U Test ("locals" vs. migrants from around 500 AD).
	Null Hypothesis
	Sig.a,b

	The distribution of observation start=age of first dentine section is the same across categories of provenance.
	0.006c

	The distribution of δ15N in the first dentine section is the same across categories of provenance.
	0.257c

	The distribution of total decline in δ15N (by min 0.2‰ per section) within the weaning process is the same across categories of provenance.
	0.346c

	The distribution of δ13C in the first dentine section is the same across categories of provenance.
	0.006c

	The distribution of total decline in δ13C (by min 0.2‰ per section) within the weaning process is the same across categories of provenance.
	0.541c

	a. The significance level is 0.050.
b. Asymptotic significance is displayed.
c. Exact significance is displayed for this test



Statistical comparison of the observation start, δ13C and δ15N ratios measured in first dentine sections as well as the extent of constant δ13C and δ15N decline during the weaning process of men (n=3) and women (n=10) within non-locals from around 500 AD only reveals a significant difference in δ13C ratios from first dentine sections between groups (Table S1.2.2). Higher δ13C ratios are most frequently found in non-local women. Therefore, the differences in levels and courses of δ13C between "locals" and migrants primarily result from divergent parameters in female migrants. Male migrants but also single female migrants (identified by 87Sr/86Sr) do not show major differences to the "local" population.
Table S1.2.2: Independent-Samples Mann-Whitney U Test (men vs. women within migrants from around 500 AD).
	Null Hypothesis
	Sig.a,b

	The distribution of observation start=age of first dentine section is the same across categories of sex.
	0.469c

	The distribution of δ15N in the first dentine section is the same across categories of sex.
	1.000c

	The distribution of total decline in δ15N (by min 0.2‰ per section) within the weaning process is the same across categories of sex.
	0.182c

	The distribution of δ13C in the first dentine section is the same across categories of sex.
	0.007c

	The distribution of total decline in δ13C (by min 0.2‰ per section) within the weaning process is the same across categories of sex.
	0.143c

	a. The significance level is 0.050.
b. Asymptotic significance is displayed.
c. Exact significance is displayed for this test



Statistical comparison of the observation start, δ13C and δ15N ratios measured in first dentine sections as well as the extent of constant δ13C and δ15N decline during the weaning process of men (n=5) and women (n=5) within the group of "locals” from around 500 AD indicates no significant difference between groups (Table S1.2.3).
Table S1.2.3: Independent-Samples Mann-Whitney U Test (men vs. women within "locals" from around 500 AD).
	Null Hypothesis
	Sig.a,b

	The distribution of observation start=age of first dentine section is the same across categories of sex.
	0.095c

	The distribution of δ15N in the first dentine section is the same across categories of sex.
	0.841c

	The distribution of total decline in δ15N (by min 0.2‰ per section) within the weaning process is the same across categories of sex.
	0.421c

	The distribution of δ13C in the first dentine section is the same across categories of sex.
	0.421c

	The distribution of total decline in δ13C (by min 0.2‰ per section) within the weaning process is the same across categories of sex.
	0.905c

	a. The significance level is 0.050.
b. Asymptotic significance is displayed.
c. Exact significance is displayed for this test



Statistical comparison of the observation start, δ13C and δ15N ratios measured in first dentine sections as well as the extent of constant δ13C and δ15N decline during the weaning process of Late Roman individuals (N=4) with “locals” dating around 500 AD (N=10) and individuals from the 7th century AD (N=11) indicates no significant difference between groups (Table S1.2.4).
Table S1.2.4: Independent-Samples Kruskal-Wallis Test (Late Roman individuals vs. “locals” dating around 500 AD vs. individuals from the 7th century AD).
	Null Hypothesis
	Sig.a,b

	The distribution of observation start=age of first dentine section is the same across categories of dating.
	0.897

	The distribution of δ15N in the first dentine section is the same across categories of dating.
	0.084

	The distribution of total decline in δ15N (by min 0.2‰ per section) within the weaning process is the same across categories of dating.
	0.843

	The distribution of δ13C in the first dentine section is the same across categories of dating.
	0.132

	The distribution of total decline in δ13C (by min 0.2‰ per section) within the weaning process is the same across categories of dating.
	0.150

	a. The significance level is 0.050.
b. Asymptotic significance is displayed.



No decreasing and/or not continuously decreasing δ15N and δ13C are observed in some individuals of all groups (Table 1).
Statistical comparison of the occurrence of different courses (no decrease and/or second drop vs. constant decrease) between “locals” and migrants from around 500 AD indicates no significant difference (Table S1.2.5 – 6, Table S1.2.7 – 8), although a certain accumulation is observed for no decreasing and/or not continuously decreasing δ13C ratios in 85.7% (95% CI: 50.0 – 100%) migrants (Table S1.2.7) but also for no decreasing and/or second drops 71.4‰ (95% CI: 33.4 – 100%) in “locals” (Table S1.2.5).
Table S1.2.5: Cross table (Course of δ15N vs. provenance)
	Course δ15N
	Provenance
	Total

	
	"local"
	non-local
	

	no decrease and/or second drop
	Count
	5
	2
	7

	
	Expected Count
	3.0
	4.0
	7.0

	
	% within Group Course δ15N
	71.4%
	28.6%
	100.0%

	
	95% CI
	33.4-100%
	0.0-66.6%
	

	
	% within Provenance
	50.0%
	15.4%
	30.4%

	
	Adjusted Residual
	1.8
	-1.8
	

	constant decrease
	Count
	5
	11
	16

	
	Expected Count
	7.0
	9.0
	16.0

	
	% within Group Course δ15N
	31.3%
	68.8%
	100.0%

	
	95% CI
	7.7-57.1%
	42.9-92.3%
	

	
	% within Provenance
	50.0%
	84.6%
	69.6%

	
	Adjusted Residual
	-1.8
	1.8
	

	Total
	Count
	10
	13
	23

	
	Expected Count
	10.0
	13.0
	23.0

	
	% within Group Course δ15N
	43.5%
	56.5%
	100.0%

	
	% within Provenance
	100.0%
	100.0%
	100.0%



Table S1.2.6: Chi-Square test (Course of δ15N vs. provenance)
	
	Value
	df
	Asymptotic Significance (2-sided)
	Exact Sig.
(2-sided)
	Exact Sig.
(1-sided)

	Pearson Chi-Square
	3.199a
	1
	0.074
	
	

	Continuity Correctionb
	1.773
	1
	0.183
	
	

	Likelihood Ratio
	3.242
	1
	0.072
	
	

	Fisher's Exact Test
	
	
	
	0.169
	0.092

	Linear-by-Linear Association
	3.060
	1
	0.080
	
	

	N of Valid Cases
	23
	
	
	
	

	a. 2 cells (50.0%) have expected count less than 5. The minimum expected count is 3.04.
b. Computed only for a 2x2 table



Table S1.2.7: Cross table (Course of δ13C vs. provenance)
	Course δ13C
	Provenance
	Total

	
	"local"
	non-local
	

	no decrease or second drop
	Count
	1
	6
	7

	
	Expected Count
	3.0
	4.0
	7.0

	
	% within Group Course δ13C
	14.3%
	85.7%
	100.0%

	
	95% CI
	0.0-50.0%
	50.0-100%
	

	
	% within Provenance
	10.0%
	46.2%
	30.4%

	
	Adjusted Residual
	-1.9
	1.9
	

	constant decrease
	Count
	9
	7
	16

	
	Expected Count
	7.0
	9.0
	16.0

	
	% within Group Course δ13C
	56.3%
	43.8%
	100.0%

	
	95% CI
	33.3-81.3%
	18.8-66.7%
	

	
	% within Provenance
	90.0%
	53.8%
	69.6%

	
	Adjusted Residual
	1.9
	-1.9
	

	Total
	Count
	10
	13
	23

	
	Expected Count
	10.0
	13.0
	23.0

	
	% within Group Course δ13C
	43.5%
	56.5%
	100.0%

	
	% within Provenance
	100.0%
	100.0%
	100.0%



Table S1.2.8: Chi-Square test (Course of δ13C vs. provenance)
	
	Value
	df
	Asymptotic Significance (2-sided)
	Exact Sig.
(2-sided)
	Exact Sig.
(1-sided)

	Pearson Chi-Square
	3.489a
	1
	0.062
	
	

	Continuity Correctionb
	1.991
	1
	0.158
	
	

	Likelihood Ratio
	3.821
	1
	0.051
	
	

	Fisher's Exact Test
	
	
	
	0.089
	0.077

	Linear-by-Linear Association
	3.338
	1
	0.068
	
	

	N of Valid Cases
	23
	
	
	
	

	a. 2 cells (50.0%) have expected count less than 5. The minimum expected count is 3.04.
b. Computed only for a 2x2 table



Highest rates of constantly decreasing ratios (≥3‰ per year for δ15N, ≥1.5‰ per year for δ13C) are predominately found in individuals whose profiles show a greater total decrease in isotope ratios, while lower rates (≤1.5‰ per year for δ15N, ≤0.5‰ per year for δ13C) are most frequently found in profiles with a smaller total decrease (Kruskal-Wallis Test p(δ15N)<0.001, p(δ13C)=0.003, Table S1.2.9).
Table S1.2.9: Independent-Samples Kruskal-Wallis Test (Total decline vs. rate of decline).
	Null Hypothesis
	Sig.a,b

	The distribution of total decline in δ15N (by min 0.2‰ per section) within the weaning process is the same across categories of rate of decline.
	<0.001

	The distribution of total decline in δ13C (by min 0.2‰ per section) within the weaning process is the same across categories of rate of decline.
	0.003

	a. The significance level is 0.050.
b. Asymptotic significance is displayed.



Weaning ages and types
Figure S1.2.1 illustrates the estimated averaged weaning age (3.0 years, error span: 2.5 to 3.9 years) based on the relative decrease of δ15N on population level.
[image: ]
Figure S1.2.1: Relative decrease of δ15N within first dentine sections plotted against assumed chronological ages of dentine sections (considering early (blue), normal (green) or late (orange) tooth development) to estimate weaning age on population basis of all individuals (N=38). Dots represent all successive first dentine sections in which a decrease by min 0.2‰ is observed, except for the two individuals for whom no drop in δ15N is observed, where we included the age of first dentine sections considering a relative decrease of 0. Averaged weaning age is defined as y-axis intercept.
Estimated individual weaning ages are given in Table S1.2.10.
Table S1.2.10: Approximate weaning ages of individuals. *No decrease in δ15N ratios found, weaning age corresponds to the age of the first dentine sections.
	Individual
	Weaning age considering early, normal or late tooth development

	
	normal
	early
	late

	AED_92
	2.2
	1.7
	2.9

	AED_100
	2.7
	2.1
	3.5

	AED_105
	1.9
	1.6
	2.9

	AED_125*
	3.2
	2.6
	4.1

	AED_154
	4.1
	3.3
	5.1

	AED_204
	2.4
	2.0
	3.4

	AED_211
	2.8
	2.2
	3.6

	AED_213
	2.7
	2.2
	3.6

	AED_217
	2.5
	2.1
	3.5

	AED_249
	2.4
	1.9
	3.2

	AED_280
	3.0
	2.5
	3.9

	AED_343
	4.0
	3.2
	5.0

	AED_369
	3.7
	3.0
	4.7

	AED_372
	2.5
	2.1
	3.4

	AED_416
	4.4
	3.5
	5.4

	AED_446
	3.4
	3.0
	4.3

	AED_492
	2.6
	2.1
	3.5

	AED_501
	<2.4*
	2.0
	3.3

	AED_513*
	2.7
	2.1
	3.5

	AED_689
	3.3
	2.7
	4.2

	AED_712
	2.5
	1.9
	3.2

	AED_724
	3.3
	2.6
	4.2

	AED_825
	3.3
	2.7
	4.2

	AED_1053
	2.1
	1.8
	3.1

	AED_1119
	3.4
	2.7
	4.3

	AED_1129
	2.3
	1.9
	3.2

	AED_1138
	2.6
	2.0
	3.3

	AED_1143
	2.9
	2.4
	3.8

	EKF_1663
	3.0
	2.3
	3.8

	EKF_1700
	2.3
	1.9
	3.2

	EKF_1703
	4.3
	3.5
	5.2

	EKF_1719
	<2.0*
	<1.5
	<2.7

	STB_300
	2.5
	2.1
	3.4

	STB_361*
	3.7
	3.0
	4.6

	STB_535*
	4.3
	3.4
	5.3

	BWA_10071
	2.6
	2.0
	3.4

	BWA_10075
	3.8
	3.1
	4.7

	BWA_10254*
	3.8
	3.0
	4.7



We found no significant difference in weaning ages between Late Roman individuals (n=4), “locals” dating around 500 AD (n=10) and individuals from the 7th century AD (n=11) (Table S1.2.11).
Table S1.2.11: Independent-Samples Mann-Whitney U Test for the comparison of weaning ages between Late Roman individuals (N=4), “locals” dating around 500 AD (N=10) and individuals from the 7th century AD (N=11).
	Null Hypothesis
	Sig.a,b

	Weaning age is the same across categories of dating.
	0.614c

	a. The significance level is 0.050.
b. Asymptotic significance is displayed.
c. Exact significance is displayed for this test



Most individuals are weaned between two and three years independent from time period as also indicated by the main peak of Kernal Density Estimations (KDEs) in Figure 1.2.2.
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Figure 1.2.2: Kernal Density Estimation (KDE) of determined weaning ages. Different colored lines display KDEs of separated time periods, whereby it was not possible to run a KDE for the Late Roman group due to the small sample size, and the complete data set. The optimal bandwidth for Gaussian kernel was calculated using the “solve the equation” method by Sheater & Jones 1991.
We also found no significant difference between sexes within "locals" (n=10) and migrants (n=13) from around 500 AD (Table S1.2.12).
Table S1.2.12: Independent-Samples Mann-Whitney U Test for the comparison of weaning ages between sexes within "locals" and migrants from around 500 AD.
	Provenance
	Null Hypothesis
	Sig.a,b

	"local"
	Weaning age is the same across categories of sex.
	0.690c

	non-local
	Weaning age is the same across categories of sex.
	0.112c

	a. The significance level is 0.050.
b. Asymptotic significance is displayed.
c. Exact significance is displayed for this test



The observed trend towards later weaning ages in migrants compared to "locals" within the individuals from around 500 AD is not significant (Table S1.2.13).
Table S1.2.13: Independent-Samples Kruskal-Wallis Test for the comparison of weaning ages between time phases.
	Comparison
	Null Hypothesis
	Sig.a,b

	All migrants (N=13) vs. all "locals" (N=10)
	Weaning age is the same across categories of provenance.
	0.115c

	Female migrants (N=10) vs. all "locals" (N=10)
	Weaning age is the same across categories of provenance.
	0.052c

	a. The significance level is 0.050.
b. Asymptotic significance is displayed.
c. Exact significance is displayed for this test



Prolonged weaning (weaning age >3 years) is rather equally frequent in Late Roman individuals (N=4), “locals” dating around 500 AD (N=10) and individuals from the 7th century AD (N=11) (Table S1.2.14 – 15).
Table S1.2.14: Cross table (weaning age vs. dating).
	Weaning age
	Dating
	Total

	
	Late Roman
	around 500 AD
	7th century AD
	

	≤3
	Count
	3
	7
	7
	17

	
	Expected Count
	2.7
	6.8
	7.5
	17.0

	
	% within Weaning age
	17.6%
	41.2%
	41.2%
	100.0%

	
	% within Dating
	75.0%
	70.0%
	63.6%
	68.0%

	
	Adjusted Residual
	0.3
	0.2
	-0.4
	

	>3
	Count
	1
	3
	4
	8

	
	Expected Count
	1.3
	3.2
	3.5
	8.0

	
	% within Weaning age
	12.5%
	37.5%
	50.0%
	100.0%

	
	% within Dating
	25.0%
	30.0%
	36.4%
	32.0%

	
	Adjusted Residual
	-0.3
	-0.2
	0.4
	

	Total
	Count
	4
	10
	11
	25

	
	Expected Count
	4.0
	10.0
	11.0
	25.0

	
	% within Weaning age
	16.0%
	40.0%
	44.0%
	100.0%

	
	% within Dating
	100.0%
	100.0%
	100.0%
	100.0%



Table S1.2.15: Chi-Square test (weaning age vs. dating).
	Provenance
	Value
	df
	Asymptotic Significance (2-sided)

	"local"
	Pearson Chi-Square
	0.205a
	2
	0.903

	
	Likelihood Ratio
	0.207
	2
	0.902

	
	Linear-by-Linear Association
	0.195
	1
	0.658

	
	N of Valid Cases
	25
	
	

	a. 4 cells (66.7%) have expected count less than 5. The minimum expected count is 1.28.



Within the individuals dating around 500 AD prolonged weaning is more frequent in migrants (Table S1.1.16) but the difference remains not significant (Table S1.1.17).
Table S1.2.16: Cross table (weaning age vs. provenance).
	Weaning age
	Provenance
	Total

	
	"local"
	non-local
	

	≤3
	Count
	7
	7
	14

	
	Expected Count
	6.1
	7.9
	14.0

	
	% within Weaning age
	50.0%
	50.0%
	100.0%

	
	% within Provenance
	70.0%
	53.8%
	60.9%

	
	Adjusted Residual
	0.8
	-0.8
	

	>3
	Count
	3
	6
	9

	
	Expected Count
	3.9
	5.1
	9.0

	
	% within Weaning age
	33.3%
	66.7%
	100.0%

	
	% within Provenance
	30.0%
	46.2%
	39.1%

	
	Adjusted Residual
	-0.8
	0.8
	

	Total
	Count
	10
	13
	23

	
	Expected Count
	10.0
	13.0
	23.0

	
	% within Weaning age
	43.5%
	56.5%
	100.0%

	
	% within Provenance
	100.0%
	100.0%
	100.0%



Table S1.2.17: Chi-Square test (weaning age vs. provenance).
	
	Value
	df
	Asymptotic Significance (2-sided)
	Exact Sig.
(2-sided)
	Exact Sig.
(1-sided)

	Pearson Chi-Square
	0.619a
	1
	0.431
	
	

	Continuity Correctionb
	0.127
	1
	0.722
	
	

	Likelihood Ratio
	0.627
	1
	0.428
	
	

	Fisher's Exact Test
	
	
	
	0.669
	0.363

	Linear-by-Linear Association
	0.592
	1
	0.442
	
	

	N of Valid Cases
	23
	
	
	
	

	a. 1 cells (25.0%) have expected count less than 5. The minimum expected count is 3.91.
b. Computed only for a 2x2 table



Post-weaning phase
The comparison of post-weaning δ15N and δ13C ratios as well as their differences to bone ratios of migrants and "locals" from around 500 AD only reveals a significant difference in post-weaning δ13C ratios (Table S1.2.18).
Table S1.2.18: Independent-Samples Mann-Whitney U Test for the comparison of post-weaning δ15N and δ13C ratios as well as their differences to bone ratios of migrants and "locals" from around 500 AD.
	Null Hypothesis
	Sig.a,b

	The distribution of post-weaning δ15N ratios is the same across categories of provenance.
	0.693c

	The distribution of differences between post-weaning δ15N ratios and bone ratios is the same across categories of provenance.
	0.077c

	The distribution of post-weaning δ13C ratios is the same across categories of provenance.
	0.030c

	The distribution of differences between post-weaning δ13C ratios and bone ratios is the same across categories of provenance.
	0.186c

	a. The significance level is 0.050.
b. Asymptotic significance is displayed.
c. Exact significance is displayed for this test



Within migrants, men and women show some significant differences in post-weaning δ15N and δ13C values as well as their differences to bone ratios (Table S1.2.19), while no significant differences between sexes are found within "locals" from around 500 AD (Table S1.2.19).
Table S1.2.19: Independent-Samples Mann-Whitney U Test for the comparison of post-weaning δ15N and δ13C values as well as their differences to bone ratios between men and women.
	Provenance
	Null Hypothesis
	Sig.a,b

	"local"
N=10
	The distribution of post-weaning δ15N ratios is the same across categories of sex.
	0.841c

	
	The distribution of differences between post-weaning δ15N ratios and bone ratios is the same across categories of sex.
	0.690c

	
	The distribution of post-weaning δ13C ratios is the same across categories of sex.
	0.548c

	
	The distribution of differences between post-weaning δ13C ratios and bone ratios is the same across categories of sex.
	1.000c

	non-local
N=13
	The distribution of post-weaning δ15N ratios is the same across categories of sex.
	0.371c

	
	The distribution of differences between post-weaning δ15N ratios and bone ratios is the same across categories of sex.
	0.028c

	
	The distribution of post-weaning δ13C ratios is the same across categories of sex.
	0.049c

	
	The distribution of differences between post-weaning δ13C ratios and bone ratios is the same across categories of sex.
	0.014c

	a. The significance level is 0.050.
b. Asymptotic significance is displayed.
c. Exact significance is displayed for this test



The comparison of post-weaning δ15N and δ13C ratios as well as their differences to bone ratios of Late Roman individuals, "locals" from around 500 AD and individuals dating into the 7th century reveals some significant differences (Table S1.2.20).
Table S1.1.20: Independent-Samples Kruskal-Wallis Test
	Null Hypothesis
	Sig.a,b

	The distribution of post-weaning δ15N ratios is the same across categories of dating.
	0.250

	The distribution of differences between post-weaning δ15N ratios and bone ratios is the same across categories of dating.
	0.002

	The distribution of post-weaning δ13C ratios is the same across categories of dating.
	0.002

	The distribution of differences between post-weaning δ13C ratios and bone ratios is the same across categories of dating.
	0.011

	a. The significance level is 0.050.
b. Asymptotic significance is displayed.



Pairwise comparisons of parameters (Table S1.2.21 – 24) indicates that individuals dating into the 7th century differ from individuals dating earlier in post-weaning δ13C values and paired samples tests indicate that post-weaning values significantly change compared to bone ratios in both δ13C and δ15N within individuals from the 7th century AD (Table S1.2.25).
Table S1.2.21: Pairwise comparison of post-weaning δ15N ratios.
	Sample 1-Sample 2
	Test Statistic
	Std. Error
	Std. Test Statistic
	Sig.
	Adj. Sig.a

	Late Roman-around 500 AD
	-2.400
	4.327
	-0.555
	0.579
	1.000

	Late Roman-7th century AD
	-6.341
	4.271
	-1.485
	0.138
	0.413

	around 500 AD-7th century AD
	-3.941
	3.196
	-1.233
	0.218
	0.653

	Each row tests the null hypothesis that the Sample 1 and Sample 2 distributions are the same.
Asymptotic significances (2-sided tests) are displayed. The significance level is 0.050.
a. Significance values have been adjusted by the Bonferroni correction for multiple tests.



Table S1.2.22: Pairwise comparison of differences between post-weaning δ15N ratios and bone ratios.
	Sample 1-Sample 2
	Test Statistic
	Std. Error
	Std. Test Statistic
	Sig.
	Adj. Sig.a

	7th century AD-Late Roman
	7.852
	4.281
	1.834
	0.067
	0.200

	7th century AD AD-around 500 AD
	11.177
	3.204
	3.489
	<0.001
	0.001

	Late Roman-around 500 AD
	-3.325
	4.338
	-0.766
	0.443
	1.000

	Each row tests the null hypothesis that the Sample 1 and Sample 2 distributions are the same.
Asymptotic significances (2-sided tests) are displayed. The significance level is 0.050.
a. Significance values have been adjusted by the Bonferroni correction for multiple tests.



Table S1.2.23: Pairwise comparison of post-weaning δ13C ratios.
	Sample 1-Sample 2
	Test Statistic
	Std. Error
	Std. Test Statistic
	Sig.
	Adj. Sig.a

	7th century AD-around 500 AD
	7.673
	3.209
	2.391
	0.017
	0.050

	7th century AD-Late Roman
	13.773
	4.288
	3.212
	0.001
	0.004

	around 500 AD-Late Roman
	6.100
	4.345
	1.404
	0.160
	0.481

	Each row tests the null hypothesis that the Sample 1 and Sample 2 distributions are the same.
Asymptotic significances (2-sided tests) are displayed. The significance level is 0.050.
a. Significance values have been adjusted by the Bonferroni correction for multiple tests.



Table S1.2.24: Pairwise comparison of differences between post-weaning δ13C ratios and bone ratios.
	Sample 1-Sample 2
	Test Statistic
	Std. Error
	Std. Test Statistic
	Sig.
	Adj. Sig.a

	7th century AD-around 500 AD
	6.936
	3.206
	2.164
	0.030
	0.091

	7th century AD-Late Roman
	11.636
	4.284
	2.716
	0.007
	0.020

	around 500 AD-Late Roman
	4.700
	4.341
	1.083
	0.279
	0.837

	Each row tests the null hypothesis that the Sample 1 and Sample 2 distributions are the same.
Asymptotic significances (2-sided tests) are displayed. The significance level is 0.050.
a. Significance values have been adjusted by the Bonferroni correction for multiple tests.



Table S1.2.25: Paired Samples Test (post-weaning vs. bone).
	Groups
	Difference (post-weaning – bone)
	Paired Differences
	t
	df
	Significance

	
	
	Mean
	Std. Deviation
	Std. Error Mean
	95% Confidence Interval of the Difference
	
	
	One-Sided p
	Two-Sided p

	
	
	
	
	
	Lower
	Upper
	
	
	
	

	2nd half of the 4th – 1st half of the 5th century AD
	δ15N
	0.0
	0.6
	0.3
	-1.0
	1.0
	0.000
	3
	0.500
	1.000

	
	δ13C
	0.9
	1.4
	0.7
	-1.3
	3.1
	1.310
	3
	0.141
	0.281

	"local" 500 AD
	δ15N
	0.3
	0.4
	0.17
	-0.01
	0.6
	2.186
	9
	0.028
	0.057

	
	δ13C
	0.2
	0.8
	0.3
	-0.4
	0.8
	0.752
	9
	0.236
	0.471

	non-local 500 AD
	δ15N
	0.9
	1.0
	0.3
	0.3
	1.5
	3.305
	12
	0.003
	0.006

	
	δ13C
	1.2
	1.6
	0.4
	0.2
	2.2
	2.722
	12
	0.009
	0.019

	7th century AD
	δ15N
	-0.8
	0.7
	0.2
	-1.2
	-0.3
	-3.658
	10
	0.002
	0.004

	
	δ13C
	-0.6
	0.7
	0.2
	-1.1
	-0.2
	-2.982
	10
	0.007
	0.014



Although we observe more pronounced changes from post-weaning ratios to bone most frequently in migrants, the difference to "locals" remains not significant neither for δ15N nor for δ13C (Table 1.2.26 – 29).
Table S1.2.26: Cross table (Difference (post-weaning – bone δ15N ratios) vs. provenance).
	Provenance
	Difference (post-weaning – bone δ15N ratios)
	Total

	
	≥0.5
	0.1 to 0.5
	0
	-0.1 to -0.5
	≤-0.5
	

	"local" (around 500 AD)
	Count
	4
	3
	1
	2
	0
	10

	
	Expected Count
	6.1
	2.2
	0.4
	0.9
	0.4
	10.0

	
	% within Provenance
	40.0%
	30.0%
	10.0%
	20.0%
	0.0%
	100.0%

	
	95% CI
	11.1-71.4
	0.0.-62.5
	0.0-30.8
	0.0-50.0
	-
	

	
	% within Difference
	28.6%
	60.0%
	100.0%
	100.0%
	0.0%
	43.5%

	
	95% CI
	7.1-53.3
	16.7-100
	-
	0.0-100
	-
	

	
	Adjusted Residual
	-1.8
	0.8
	1.2
	1.7
	-0.9
	

	non-local (around 500 AD)
	Count
	10
	2
	0
	0
	1
	13

	
	Expected Count
	7.9
	2.8
	0.6
	1.1
	0.6
	13.0

	
	% within Provenance
	76.9%
	15.4%
	0.0%
	0.0%
	7.7%
	100.0%

	
	95% CI
	[bookmark: _Hlk128736219]53.8-100.0
	0.0-38.3
	-
	-
	0.0-23.1
	

	
	% within Difference
	71.4%
	40.0%
	0.0%
	0.0%
	100.0%
	56.5%

	
	95% CI
	46.7-92.9
	0.0-83.3
	-
	-
	0.0-100
	

	
	Adjusted Residual
	1.8
	-0.8
	-1.2
	-1.7
	0.9
	

	Total
	Count
	14
	5
	1
	2
	1
	23

	
	Expected Count
	14.0
	5.0
	1.0
	2.0
	1.0
	23.0

	
	% within Provenance
	60.9%
	21.7%
	4.3%
	8.7%
	4.3%
	100.0%

	
	% within Difference
	100.0%
	100.0%
	100.0%
	100.0%
	100.0%
	100.0%



Table S1.2.27: Chi-Square Tests (Difference (post-weaning – bone δ15N ratios) vs. provenance).
	
	Value
	df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	6.491a
	4
	0.165

	Likelihood Ratio
	8.011
	4
	0.091

	Linear-by-Linear Association
	0.083
	1
	0.773

	N of Valid Cases
	23
	
	

	a. 8 cells (80.0%) have expected count less than 5. The minimum expected count is 0.43.



Table S1.2.28: Cross table (Difference (post-weaning – bone δ13C ratios) vs. provenance).
	Provenance
	Difference (post-weaning – bone δ13C ratios)
	Total

	
	≥0.5
	0
	-0.1 to -0.5
	≤-0.5
	

	"local" (around 500 AD)
	Count
	4
	0
	5
	1
	10

	
	Expected Count
	5.2
	0.4
	3.5
	0.9
	10.0

	
	% within Provenance
	40.0%
	0.0%
	50.0%
	10.0%
	100.0%

	
	95% CI
	9.1-75.0
	-
	16.7-81.8
	0.0-33.3
	

	
	% within Difference
	33.3%
	0.0%
	62.5%
	50.0%
	43.5%

	
	95% CI
	8.3-60.0
	-
	30.1-100
	0.0-100
	

	
	Adjusted Residual
	-1.0
	-0.9
	1.3
	0.2
	

	non-local (around 500 AD)
	Count
	8
	1
	3
	1
	13

	
	Expected Count
	6.8
	0.6
	4.5
	1.1
	13.0

	
	% within Provenance
	61.5%
	7.7%
	23.1%
	7.7%
	100.0%

	
	95% CI
	[bookmark: _Hlk128736250]38.5-84.6
	0.0-23.1
	0.0-46.2
	0.0-32.1
	

	
	% within Difference
	66.7%
	100.0%
	37.5%
	50.0%
	56.5%

	
	95% CI
	40.0-91.7
	0.0-100
	0.0-69.9
	0.0-100
	

	
	Adjusted Residual
	1.0
	0.9
	-1.3
	-0.2
	

	Total
	Count
	12
	1
	8
	2
	23

	
	Expected Count
	12.0
	1.0
	8.0
	2.0
	23.0

	
	% within Provenance
	52.2%
	4.3%
	34.8%
	8.7%
	100.0%

	
	% within Difference
	100.0%
	100.0%
	100.0%
	100.0%
	100.0%



Table S1.2.29: Chi-Square Tests (Difference (post-weaning – bone δ13C ratios) vs. provenance).
	
	Value
	df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	2.484a
	3
	0.478

	Likelihood Ratio
	2.858
	3
	0.414

	Linear-by-Linear Association
	1.251
	1
	0.263

	N of Valid Cases
	23
	
	

	a. 6 cells (75.0%) have expected count less than 5. The minimum expected count is 0.43.



The trend towards more pronounced changes between post-weaning and bone ratios for both isotope ratios observed in individuals from the 7th century AD is only significant for δ13C ratios compared to "locals" from around 500 AD and Late Roman individuals (Table S1.2.30 – 33).
Table S1.2.30: Cross table (Difference (post-weaning – bone δ15N ratios) vs. dating).
	Dating
	Difference (post-weaning – bone δ15N ratios)
	Total

	
	≥0.5
	0.1 to 0.5
	0
	-0.1 to-0.5
	≤-0.5
	

	Late Roman
	Count
	1
	1
	0
	1
	1
	4

	
	Expected Count
	0.8
	0.6
	0.3
	1.1
	1.1
	4.0

	
	% within Dating
	25.0%
	25.0%
	0.0%
	25.0%
	25.0%
	100.0%

	
	% within Difference
	20.0%
	25.0%
	0.0%
	14.3%
	14.3%
	16.0%

	
	95% CI
	0.0-66.7
	0.0-80.0
	-
	0.0-42.9
	0.0-42.9
	

	
	Adjusted Residual
	0.3
	0.5
	-0.6
	-0.1
	-0.1
	

	"local" around 500 AD
	Count
	4
	3
	1
	2
	0
	10

	
	Expected Count
	2.0
	1.6
	0.8
	2.8
	2.8
	10.0

	
	% within Dating
	40.0%
	30.0%
	10.0%
	20.0%
	0.0%
	100.0%

	
	% within Difference
	80.0%
	75.0%
	50.0%
	28.6%
	0.0%
	40.0%

	
	95% CI
	33.3-100
	20.0-100
	0.0-100
	0.0-71.4
	-
	

	
	Adjusted Residual
	2.0
	1.6
	0.3
	-0.7
	-2.5
	

	7th century AD
	Count
	0
	0
	1
	4
	6
	11

	
	Expected Count
	2.2
	1.8
	0.9
	3.1
	3.1
	11.0

	
	% within Dating
	0.0%
	0.0%
	9.1%
	36.4%
	54.5%
	100.0%

	
	% within Difference
	0.0%
	0.0%
	50.0%
	57.1%
	85.7%
	44.0%

	
	95% CI
	-
	-
	0.0-100
	14.3-85.7
	57.1-100
	

	
	Adjusted Residual
	-2.2
	-1.9
	0.2
	0.8
	2.6
	

	Total
	Count
	5
	4
	2
	7
	7
	25

	
	Expected Count
	5.0
	4.0
	2.0
	7.0
	7.0
	25.0

	
	% within Dating
	20.0%
	16.0%
	8.0%
	28.0%
	28.0%
	100.0%

	
	% within Difference
	100.0%
	100.0%
	100.0%
	100.0%
	100.0%
	100.0%



Table S1.2.31: Chi-Square Tests (Difference (post-weaning – bone δ15N ratios) vs. dating).
	
	Value
	df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	13.921a
	8
	0.084

	Likelihood Ratio
	19.651
	8
	0.012

	Linear-by-Linear Association
	6.521
	1
	0.011

	N of Valid Cases
	25
	
	

	a. 15 cells (100.0%) have expected count less than 5. The minimum expected count is 0.32.



Table S1.2.32: Cross table (Difference (post-weaning – bone δ13C ratios) vs. dating).
	Dating
	Difference (post-weaning – bone δ13C ratios)
	Total

	
	0.1 to 0.5
	≥0.5
	0
	-0.1 to -0.5
	≤-0.5
	

	Late Roman
	Count
	0
	2
	2
	0
	0
	4

	
	Expected Count
	0.2
	1.1
	0.3
	1.1
	1.3
	4.0

	
	% within Dating
	0.0%
	50.0%
	50.0%
	0.0%
	0.0%
	100.0%

	
	% within Difference
	0.0%
	28.6%
	100.0%
	0.0%
	0.0%
	16.0%

	
	95% CI
	-
	0.0-66.7
	0.0-100
	-
	-
	

	
	Adjusted Residual
	-0.4
	1.1
	3.4
	-1.4
	-1.5
	

	"local" around 500 AD
	Count
	0
	4
	0
	5
	1
	10

	
	Expected Count
	0.4
	2.8
	0.8
	2.8
	3.2
	10.0

	
	% within Dating
	0.0%
	40.0%
	0.0%
	50.0%
	10.0%
	100.0%

	
	% within Difference
	0.0%
	57.1%
	0.0%
	71.4%
	12.5%
	40.0%

	
	95% CI
	-
	20.0-100
	-
	33.3-100
	0.0-37.5
	

	
	Adjusted Residual
	-0.8
	1.1
	-1.2
	2.0
	-1.9
	

	7th century AD
	Count
	1
	1
	0
	2
	7
	11

	
	Expected Count
	0.4
	3.1
	0.9
	3.1
	3.5
	11.0

	
	% within Dating
	9.1%
	9.1%
	0.0%
	18.2%
	63.6%
	100.0%

	
	% within Difference
	100.0%
	14.3%
	0.0%
	28.6%
	87.5%
	44.0%

	
	95% CI
	100-100
	0.0-42.9
	-
	0.0-66.7
	62.5-100
	

	
	Adjusted Residual
	1.2
	-1.9
	-1.3
	-1.0
	3.0
	

	Total
	Count
	1
	7
	2
	7
	8
	25

	
	Expected Count
	1.0
	7.0
	2.0
	7.0
	8.0
	25.0

	
	% within Dating
	4.0%
	28.0%
	8.0%
	28.0%
	32.0%
	100.0%

	
	% within Difference
	100.0%
	100.0%
	100.0%
	100.0%
	100.0%
	100.0%



Table S1.2.33: Chi-Square Tests (Difference (post-weaning – bone δ13C ratios) vs. dating).
	
	Value
	df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	23.843a
	8
	0.002

	Likelihood Ratio
	23.264
	8
	0.003

	Linear-by-Linear Association
	5.359
	1
	0.021

	N of Valid Cases
	25
	
	

	a. 15 cells (100.0%) have expected count less than 5. The minimum expected count is 0.16.



Courses of δ15N within dentine sections following the “weaning dip” show varying degrees of fluctuation until the end of profiles (Figure 4).
We found no difference in higher (>0.5) or lower (≤0.5) fluctuating δ15N values following the “weaning dip” between migrants and "locals" from around 500 AD (Table S1.2.33 – 34).
Table S1.2.33: Cross table (Post-weaning fluctuations in δ15N vs. provenance).
	Provenance
	Fluctuations (of δ15N)
	Total

	
	≤0.5
	>0.5
	

	"local"
	Count
	2
	8
	10

	
	Expected Count
	2.2
	7.8
	10.0

	
	% within Provenance
	20.0%
	80.0%
	100.0%

	
	% within Fuctuations
	40.0%
	44.4%
	43.5%

	
	Adjusted Residual
	-0.2
	0.2
	

	non-local
	Count
	3
	10
	13

	
	Expected Count
	2.8
	10.2
	13.0

	
	% within Provenance
	23.1%
	76.9%
	100.0%

	
	% within Fuctuations
	60.0%
	55.6%
	56.5%

	
	Adjusted Residual
	0.2
	-0.2
	

	Total
	Count
	5
	18
	23

	
	Expected Count
	5.0
	18.0
	23.0

	
	% within Provenance
	21.7%
	78.3%
	100.0%

	
	% within Fuctuations
	100.0%
	100.0%
	100.0%



Table S1.2.34: Chi-Square Test (Post-weaning fluctuations δ15N vs. provenance).
	
	Value
	df
	Asymptotic Significance
(2-sided)
	Exact Sig.
(2-sided)
	Exact Sig.
(1-sided)

	Pearson Chi-Square
	0.031a
	1
	0.859
	
	

	Continuity Correctionb
	0.000
	1
	1.000
	
	

	Likelihood Ratio
	0.032
	1
	0.859
	
	

	Fisher's Exact Test
	
	
	
	1.000
	0.633

	Linear-by-Linear Association
	0.030
	1
	0.862
	
	

	N of Valid Cases
	23
	
	
	
	

	a. 2 cells (50.0%) have expected count less than 5. The minimum expected count is 2.17.
b. Computed only for a 2x2 table



Comparison of δ15N and δ13C bone ratios reveals no significant difference between "locals" and migrants from around 500 AD (Table S1.2.35).
Table S1.2.35: Independent-Samples Mann-Whitney U Test for the comparison of δ15N and δ13C bone ratios between "locals" and migrants from around 500 AD.
	Null Hypothesis
	Sig.a,b

	The distribution of δ15N bone ratios is the same across categories of provenance.
	0.376c

	The distribution of δ13C bone ratios is the same across categories of provenance.
	0.067c

	a. The significance level is 0.050.
b. Asymptotic significance is displayed.
c. Exact significance is displayed for this test



We also found no difference in δ15N and δ13C bone ratios between men and women within the groups of "locals" and migrants from around 500 AD (Table S1.2.36).
Table S1.2.36: Independent-Samples Mann-Whitney U Test for the comparison of δ15N and δ13C bone ratios between men and women within "locals" and migrants from around 500 AD.
	Provenance
	Null Hypothesis
	Sig.a,b

	"local" (around 500 AD)
	The distribution of δ15N bone ratios is the same across categories of sex.
	1.000c

	
	The distribution of δ13C bone ratios is the same across categories of sex.
	0.421c

	non-local (around 500 AD)
	The distribution of δ15N bone ratios is the same across categories of sex.
	0.217c

	
	The distribution of δ13C bone ratios is the same across categories of sex.
	0.692c

	a. The significance level is 0.050.
b. Asymptotic significance is displayed.
c. Exact significance is displayed for this test



But we observe a significant difference in δ15N bone ratios between Late Roman individuals, "locals" from around 500 AD and individuals dating into the 7th century AD (Table S1.2.37). Pairwise comparison reveals that δ15N bone ratios of individuals dating into the 7th century AD are significantly higher compared to earlier dating individuals (Table S1.2.38).
Table S1.2.37: Independent-Samples Kruskal Wallis Test for the comparison of δ15N and δ13C bone ratios between Late Roman individuals, "locals" from around 500 AD and individuals dating into the 7th century AD.
	Null Hypothesis
	Sig.a,b

	The distribution of δ15N bone ratios is the same across categories of dating.
	<0.001

	The distribution of δ13C bone ratios is the same across categories of dating.
	0.057

	a. The significance level is 0.050.
b. Asymptotic significance is displayed.



Table S1.2.38: Pairwise comparison of δ15N bone ratios between Late Roman individuals, "locals" from around 500 AD and individuals dating into the 7th century AD.
	Sample 1-Sample 2
	Test Statistic
	Std. Error
	Std. Test Statistic
	Sig.
	Adj. Sig.a

	Late Roman-around 500 AD
	-1.200
	4.336
	-0.277
	0.782
	1.000

	Late Roman-7th century AD
	-11.977
	4.280
	-2.799
	0.005
	0.015

	around 500 AD-7th century AD
	-10.777
	3.203
	-3.365
	<0.001
	0.002

	Each row tests the null hypothesis that the Sample 1 and Sample 2 distributions are the same.
Asymptotic significances (2-sided tests) are displayed. The significance level is 0.050.
a. Significance values have been adjusted by the Bonferroni correction for multiple tests.



Table S1.2.39: Pairwise comparison of δ13C bone ratios between Late Roman individuals, "locals" from around 500 AD and individuals dating into the 7th century AD.
	Sample 1-Sample 2
	Test Statistic
	Std. Error
	Std. Test Statistic
	Sig.
	Adj. Sig.a

	7th century AD-around 500 AD
	2.391
	3.195
	0.748
	0.454
	1.000

	7th century AD-Late Roman
	10.216
	4.269
	2.393
	0.017
	0.050

	around 500 AD-Late Roman
	7.825
	4.326
	1.809
	0.070
	0.211

	Each row tests the null hypothesis that the Sample 1 and Sample 2 distributions are the same.
Asymptotic significances (2-sided tests) are displayed. The significance level is 0.050.
a. Significance values have been adjusted by the Bonferroni correction for multiple tests.



S1.3 Linear enamel hypoplasia
Estimating formation age of Linear enamel hypoplasia
Tooth enamel is primarily formed and mineralized by a monolayer of ameloblasts facing the odontoblast layer. Amelogenisis, or enamel formation, begins at the occlusal apex of each tooth crown and proceeds rootward, ending where the crown meets the root at the cervicoenamel line. During this process, stress to the organism may result in a temporary upset of ameloblastic activity and a consequent enamel defect marking the interruption of development. Half of the ameloblasts undergo apoptosis during amelogenesis, the rest die after the process ends. Amelogenesis, therefore, stops at the point of tooth eruption, and there is no production of secondary or regenerative enamel.
[bookmark: _Hlk114840245]We set up a scheme for estimating the chronological age of tooth enamel sections, which can also be used to determine approximate formation ages of present linear enamel hypoplasia. AlQahtani et al. (2010) described formation stages for single and multi-rooted teeth (Table S1.3.1, similar to Figure 1 in AlQahtani et al. (2010)). Table S1.3.2a – f summarizes some information of Table 3-9 in AlQahtani et al. (2010) for the permanent dentition.
Table S1.3.1: Development stages of single and multiple rooted teeth cusp modified according to Moorrees et al. 1963a, b
	Graphical description
	Textual description

	single rooted teeth
	multiple rooted teeth
	

	[image: ]
	[image: Ein Bild, das Tisch enthält.

Automatisch generierte Beschreibung]
	Ci: initial cusp formation

	[image: ]
	[image: Ein Bild, das Tisch enthält.

Automatisch generierte Beschreibung]
	Cco: coalescence of cusps

	[image: Ein Bild, das Rad enthält.

Automatisch generierte Beschreibung]
	[image: Ein Bild, das Tisch enthält.

Automatisch generierte Beschreibung]
	Coc: cusp outline complete
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	[image: Ein Bild, das Tisch enthält.

Automatisch generierte Beschreibung]
	Cr½: crown half completed with dentine formation

	[image: ]
	[image: Ein Bild, das Text, Tisch, Whiteboard enthält.

Automatisch generierte Beschreibung]
	Cr¾: crown three quarters completed

	[image: ]
	[image: Ein Bild, das Text, Tisch, Whiteboard enthält.

Automatisch generierte Beschreibung]
	Crc: crown completed with defined pulp roof

	[image: ]
	[image: Ein Bild, das Text, Tisch, Whiteboard enthält.

Automatisch generierte Beschreibung]
	Ri: initial root formation with diverge edges




Table S1.3.2a: Combined sex tooth development data of the central (I1) and outer mandibular incisor (I2) and mandibular canine (C).
	Mandible
	
	Formation stage

	Tooth
	Age [years]
	Ci
	Cco
	Coc
	Cr½
	Cr¾
	Crc
	Ri

	I1
	0.375**
	Max
	
	
	
	
	
	

	
	0.625**
	
	
	Min
	Med
	Max
	
	
	

	
	0.875**
	
	
	
	Min
	Med
	Max
	
	
	

	
	1.5*
	
	
	
	Min
	Med
	Max
	
	

	
	2.5*
	
	
	
	Min
	Med
	Max
	

	
	3.5*
	
	
	
	
	Min
	Med
	Max

	
	4.5*
	
	
	
	
	Min
	
	Med

	
	5.5*
	
	
	
	
	
	
	Min

	I2
	1.5*
	
	
	Min
	Med
	Max
	
	
	

	
	2.5*
	
	
	
	Min
	Med
	Max
	

	
	3.5*
	
	
	
	Min
	Med
	Max
	

	
	4.5*
	
	
	
	
	Min
	
	Med
	Max

	
	5.5*
	
	
	
	
	
	Min
	

	
	6.5*
	
	
	
	
	
	
	Min

	C
	0.625**
	Max
	
	
	
	
	
	

	
	0.875**
	Min
	Med
	Max
	
	
	
	
	
	

	
	1.5*
	
	
	Med
	Max
	
	
	
	

	
	2.5*
	
	
	Min
	Med
	Max
	
	
	

	
	3.5*
	
	
	Min
	Med
	
	Max
	

	
	4.5*
	
	
	
	Min
	Med
	
	Max

	
	5.5*
	
	
	
	
	Min
	Med
	Max

	
	6.5*
	
	
	
	
	Min
	
	Med

	
	7.5*
	
	
	
	
	
	
	Min

	** Midpoint of three month
* Midpoint of one year




Table S1.3.2b: Combined sex tooth development data of the central (I1) and outer maxillary incisor (I2) and maxillary canine (C).
	Maxilla
	
	Formation stage

	Tooth
	Age [years]
	Ci
	Cco
	Coc
	Cr½
	Cr¾
	Crc
	Ri

	I1
	0.375**
	Min
	Med
	
	Max
	
	
	
	

	
	0.625**
	
	
	Min
	Med
	Max
	
	
	

	
	0.875**
	
	
	Min
	Med
	Max
	
	
	

	
	1.5*
	
	
	
	Min
	Med
	Max
	
	
	

	
	2.5*
	
	
	
	Min
	Med
	Max
	
	

	
	3.5*
	
	
	
	
	Min
	Med
	
	Max

	
	4.5*
	
	
	
	
	Min
	Med
	Max

	
	5.5*
	
	
	
	
	
	Min
	Med

	
	6.5*
	
	
	
	
	
	Min
	

	I2
	1.5*
	
	
	Med
	Max
	
	
	
	

	
	2.5*
	
	
	Min
	Med
	Max
	
	

	
	3.5*
	
	
	
	Min
	Med
	
	Max
	

	
	4.5*
	
	
	
	
	Min
	Med
	
	Max

	
	5.5*
	
	
	
	
	
	Min
	Med
	Max

	
	6.5*
	
	
	
	
	
	Min
	Med

	C
	0.625**
	Min
	Med
	Max
	
	
	
	
	
	

	
	0.875**
	Min
	Med
	Max
	
	
	
	
	
	

	
	1.5*
	
	
	Min
	Med
	Max
	
	
	
	

	
	2.5*
	
	
	
	Med
	Max
	
	
	

	
	3.5*
	
	
	
	Min
	Med
	Max
	
	

	
	4.5*
	
	
	
	
	Min
	Med
	
	Max

	
	5.5*
	
	
	
	
	Min
	Med
	Max

	
	6.5*
	
	
	
	
	
	Min
	Med

	** Midpoint of three month
* Midpoint of one year




Table S1.3.2c: Combined sex tooth development data of the first and second mandibular premolar.
	[bookmark: _Hlk98856495]Mandibula
	
	Formation stage

	Tooth
	Age [years]*
	Ci
	Cco
	Coc
	Cr½
	Cr¾
	Crc
	Ri

	P1
	2.5
	
	Med
	Max
	
	
	
	
	

	
	3.5
	Min
	
	
	Med
	Max
	
	
	

	
	4.5
	
	
	
	Min
	Med
	
	Max
	

	
	5.5
	
	
	Min
	
	Med
	Max
	

	
	6.5
	
	
	
	Min
	
	Med
	Max

	
	7.5
	
	
	
	
	
	
	Min
	Med

	
	8.5
	
	
	
	
	
	
	Min

	P2
	2.5
	Med
	Max
	
	
	
	
	
	

	
	3.5
	Med
	
	Max
	
	
	
	

	
	4.5
	Min
	
	Med
	Max
	
	
	

	
	5.5
	
	Min
	
	
	Med
	Max
	
	

	
	6.5
	
	
	Min
	
	
	Med
	Max

	
	7.5
	
	
	
	
	
	Min
	Med
	

	
	8.5
	
	
	
	
	
	Min
	Med

	
	9.5
	
	
	
	
	
	
	Min

	* Midpoint of one year




Table S1.3.2d: Combined sex tooth development data of the first and second maxillary premolar.
	Maxilla
	
	Formation stage

	Tooth
	Age [years]*
	Ci
	Cco
	Coc
	Cr½
	Cr¾
	Crc
	Ri

	P1
	2.5
	Med
	Max
	
	
	
	
	

	
	3.5
	Min
	
	Med
	Max
	
	
	

	
	4.5
	
	
	
	Min
	Med
	Max
	
	

	
	5.5
	
	
	
	Min
	Med
	Max
	

	
	6.5
	
	
	
	
	Min
	Med
	Max

	
	7.5
	
	
	
	
	Min
	
	Med

	
	8.5
	
	
	
	
	
	
	Min
	Med

	P2
	2.5
	Max
	
	
	
	
	
	

	
	3.5
	Med
	Max
	
	
	
	
	

	
	4.5
	
	Min
	Med
	Max
	
	
	

	
	5.5
	
	Min
	
	Med
	Max
	
	

	
	6.5
	
	
	
	Min
	
	Med
	Max
	

	
	7.5
	
	
	
	
	Min
	Med
	

	
	8.5
	
	
	
	
	
	
	Min
	Med

	* Midpoint of one year




Table S1.3.2e: Combined sex tooth development data of the first, second and third mandibular molar.
	[bookmark: _Hlk98857003]Mandibula
	
	Formation stage

	Tooth
	Age [years]
	Ci
	Cco
	Coc
	Cr½
	Cr¾
	Crc
	Ri
	R¼

	M1
	0.125**
	
	Max
	
	
	
	
	
	

	
	0.375**
	Min
	Med
	Max
	
	
	
	
	
	

	
	0.625**
	
	Min
	Med
	Max
	
	
	
	
	

	
	0.875**
	
	Min
	Med
	Max
	
	
	
	
	

	
	1.5*
	
	Min
	Med
	Max
	
	
	
	

	
	2.5*
	
	
	
	Min
	Med
	Max
	
	

	
	3.5*
	
	
	
	Min
	
	
	Med
	Max
	

	M2
	2.5*
	Med
	Max
	
	
	
	
	
	
	

	
	3.5*
	
	Med
	Max
	
	
	
	
	

	
	4.5*
	
	Min
	Med
	Max
	
	
	
	

	
	5.5*
	
	
	Min
	Med
	Max
	
	
	

	
	6.5*
	
	
	Min
	Med
	
	Max
	
	

	
	7.5*
	
	
	
	Min
	Med
	
	
	Max

	
	8.5*
	
	
	
	
	Min
	
	Med
	Max

	
	9.5*
	
	
	
	
	
	
	Min
	Med

	M3
	7.5*
	Max
	
	
	
	
	
	
	

	
	8.5*
	Med
	Max
	
	
	
	
	
	

	
	9.5*
	
	Med
	
	
	Max
	
	
	

	
	10.5*
	
	Med
	
	Max
	
	
	
	

	
	11.5*
	Min
	
	Med
	
	
	
	
	Max

	
	12.5*
	Min
	
	
	Med
	
	
	
	Max

	
	13.5*
	Min
	
	
	Med
	
	
	
	Max

	
	14.5*
	
	
	
	Min
	
	
	
	Med
	Max

	
	15.5*
	
	
	
	Min
	
	
	
	Med

	
	16.5*
	
	
	
	
	
	Min
	
	

	
	17.5*
	
	
	
	
	
	
	
	Min

	
	18.5*
	
	
	
	
	
	
	
	Min

	** Midpoint of three month
* Midpoint of one year
	




Table S1.3.2f: Combined sex tooth development data of the first, second and third maxillary molar.
	[bookmark: _Hlk98857853]Maxilla
	
	Formation stage

	Tooth
	Age [years]
	Ci
	Cco
	Coc
	Cr½
	Cr¾
	Crc
	Ri
	R¼

	M1
	0.125**
	Max
	
	
	
	
	
	
	

	
	0.375**
	Min
	Med
	Max
	
	
	
	
	
	
	

	
	0.625**
	
	Min
	Med
	Max
	
	
	
	
	

	
	0.875**
	
	Min
	Med
	Max
	
	
	
	
	

	
	1.5*
	
	
	Med
	Max
	
	
	
	

	
	2.5*
	
	
	
	Min
	Med
	Max
	
	
	

	
	3.5*
	
	
	
	Min
	
	Med
	
	Max

	
	4.5*
	
	
	
	
	
	
	
	Min
	Med

	M2
	2.5*
	Med
	Max
	
	
	
	
	
	
	

	
	3.5*
	
	Med
	Max
	
	
	
	
	

	
	4.5*
	Min
	
	Med
	Max
	
	
	
	

	
	5.5*
	
	
	Min
	Med
	Max
	
	
	

	
	6.5*
	
	
	Min
	Med
	
	Max
	
	

	
	7.5*
	
	
	
	Min
	Med
	
	
	Max

	
	8.5*
	
	
	
	
	
	Min
	Med
	Max

	M3
	7.5*
	Max
	
	
	
	
	
	
	

	
	8.5*
	Med
	
	Max
	
	
	
	
	

	
	9.5*
	
	
	Med
	
	Max
	
	
	

	
	10.5*
	
	
	Med
	Max
	
	
	
	

	
	11.5*
	Min
	
	
	Med
	
	
	Max
	

	
	12.5*
	
	Min
	
	
	Med
	
	
	Max

	
	13.5*
	Min
	
	
	
	Med
	
	
	Max

	
	14.5*
	
	
	
	
	Min
	
	
	Med
	Max

	
	15.5*
	
	
	
	Min
	
	
	
	Med

	
	16.5*
	
	
	
	
	
	
	Min
	

	
	17.5*
	
	
	
	
	
	Min
	
	

	
	18.5*
	
	
	
	
	
	Min
	
	

	** Midpoint of three month
* Midpoint of one year
	





To set up a growth curve for tooth enamel we first must estimate relative enamel amounts of formation stages. We estimate the relative amount of enamel for required stages using pictures and descriptions in AlQahtani et al. (2010). To calculate with larger numbers and to have similar scales for x (relative enamel amount) and y axis (age in years), we distributed three parts of enamel on these stages (Table S1.3.3).
Table S1.3.3: Estimated relative enamel amount of tooth formation stages.
	Formation Stage
	Estimated Enamel Amount

	Ci
	0.1875

	Cco
	0.375

	Coc
	0.75

	Cr½
	1.5

	Cr¾
	2.25

	Crc
	3



We estimated the chronological age of each formation stage of the tooth crown for an early development (Max), normal development (Med) and late development (Min) for all teeth (Table S1.3.4a – b). Some ages are directly readable from tables. If there are more than one Max, Med or Min for single stages, we used the mean values. Other ages have to be calculated, as the mean of latest stage before and earliest stage after.
Table S1.3.4a: Estimated chronological age of tooth formation stages for an early, normal and late development of mandibular teeth.
	Mandible
	
	Formation stage (relative enamel amount)

	Tooth
	Development
	Ci (0.1875)
	Cco (0.375)
	Coc (0.75)
	Cr½ (1.5)
	Cr¾ (2.25)
	Crc (3)

	I1
	Early (Max)
	0.375
	0.5
	0.5
	0.75
	1.5
	2.5

	
	Normal (Med)
	0.5
	0.5
	0.625
	1.1875
	2.5
	3.5

	
	Late (Min)
	0.5
	0.5
	0.625
	1.625
	4
	5

	I2
	Early (Max)
	1.1875
	1.1875
	1.1875
	1.5
	2
	3

	
	Normal (Med)
	1.1875
	1.1875
	1.1875
	1.5
	3
	4.5

	
	Late (Min)
	1.1875
	1.1875
	1.5
	3
	4
	5.5

	C
	Early (Max)
	0.75
	1.1875
	1.5
	2.5
	3
	3.5

	
	Normal (Med)
	0.875
	1.1875
	1.6875
	3
	4.5
	5.5

	
	Late (Min)
	0.875
	1.5
	3
	4.5
	6
	7

	P1
	Early (Max)
	2
	2.5
	3
	3.5
	4
	5

	
	Normal (Med)
	2
	2.5
	3
	4
	5.5
	6.5

	
	Late (Min)
	3.5
	4.5
	5.5
	5.5
	7
	7

	P2
	Early (Max)
	2.5
	3
	3.5
	4.5
	5.5
	6

	
	Normal (Med)
	3
	4
	4.5
	5
	5.5
	7

	
	Late (Min)
	4.5
	5.5
	6.5
	7
	7
	8

	M1
	Early (Max)
	0.0625
	0.25
	0.75
	1.5
	2
	2.5

	
	Normal (Med)
	0.375
	0.5
	1
	2
	2.5
	3

	
	Late (Min)
	0.375
	1
	2
	3
	4
	4

	M2
	Early (Max)
	2.5
	3
	3.5
	4.5
	5.5
	6.5

	
	Normal (Med)
	2.5
	3.5
	4.5
	6
	7.5
	8

	
	Late (Min)
	3.5
	4.5
	6
	7.5
	8.5
	9

	M3
	Early (Max)
	7.5
	8.5
	9.5
	10.5
	9.5
	10.5

	
	Normal (Med)
	8.5
	10
	11.5
	13
	14
	14

	
	Late (Min)
	12.5
	14
	14
	15
	16
	16.5



Table S1.3.4b: Estimated chronological age of tooth formation stages for an early, normal and late development of maxillary teeth.
	Maxilla
	
	Formation stage (relative enamel amount)

	Tooth
	Development
	Ci (0.1875)
	Cco (0.375)
	Coc (0.75)
	Cr½ (1.5)
	Cr¾ (2.25)
	Crc (3)

	I1
	Early (Max)
	0.25
	0.25
	0.375
	1
	2.5
	3

	
	Normal (Med)
	0.375
	0.5
	0.625
	1.1875
	3
	4.5

	
	Late (Min)
	0.375
	0.625
	0.75
	2
	4
	6

	I2
	Early (Max)
	1.1875
	1.1875
	1.5
	2
	2.5
	3.5

	
	Normal (Med)
	1.1875
	1.1875
	1.5
	3
	4.5
	5.5

	
	Late (Min)
	2
	2
	2.5
	3.5
	4.5
	6

	C
	Early (Max)
	0.75
	1.1875
	1.5
	2.5
	3.5
	4

	
	Normal (Med)
	0.75
	1.1875
	1.5
	3
	4.5
	5.5

	
	Late (Min)
	0.75
	1.1875
	1.5
	3.5
	5
	6.5

	P1
	Early (Max)
	1.6875
	2.5
	3
	3.5
	4.5
	5.5

	
	Normal (Med)
	2.5
	3
	3.5
	4.5
	5.5
	6.5

	
	Late (Min)
	3.5
	4
	4
	5
	7
	8

	P2
	Early (Max)
	2.5
	3.5
	4
	4.5
	5.5
	6.5

	
	Normal (Med)
	3.5
	4
	4.5
	5.5
	6
	7

	
	Late (Min)
	4
	5
	6
	6.5
	7.5
	8

	M1
	Early (Max)
	0.25
	0.5
	0.75
	1.5
	2.5
	3

	
	Normal (Med)
	0.375
	0.625
	1.1875
	2
	2.5
	3.5

	
	Late (Min)
	0.375
	0.75
	1.5
	3
	4
	4

	M2
	Early (Max)
	2.5
	3
	3.5
	4.5
	5.5
	6.5

	
	Normal (Med)
	2.5
	3.5
	4.5
	6
	7.5
	8

	
	Late (Min)
	4.5
	5
	6
	7.5
	8
	8.5

	M3
	Early (Max)
	7.5
	8
	8.5
	10.5
	9.5
	10.5

	
	Normal (Med)
	8.5
	9
	10
	11.5
	13
	14

	
	Late (Min)
	12.5
	12.5
	14
	15.5
	14.5
	18



Enamel amounts of the first two stages (Ci, Cco) are very low and do not contribute to the anterior enamel surface of a tooth. Also, Reid & Dean (2000) noted that LEH that are formed prior to the first year of age are practically invisible, which corresponds well with estimated chronological ages of these stages for incisors and canines. First visible LEH can be found in stage Coc. The starting point of enamel formation for this stage starts with reaching stage Cco.
When using the estimated enamel amount and chronological age of formation stages Cco to Crc, we can image enamel formation as the following functions (Figure S1.3.1a – b). The linear trend lines (Table S1.3.5) can be used to calculate the chronological age of enamel sections. Differences between normal and early development as well as normal and late development represent the error due to biological variation.
[image: ]
Figure S1.3.1a: Enamel growth lines and linear approximations for an early, normal, and late development of mandibular (left) and maxillary (right) incisors and canine.
[image: ]
Figure S1.3.1b: Enamel growth lines and linear approximations for an early, normal, and late development of mandibular and maxillary premolars.
[image: ]
Figure S1.3.1c: Enamel growth lines and linear approximations for an early, normal, and late development of mandibular and maxillary molars.
Table S1.3.5: Linear approximation of enamel development. x is the relative enamel amount.
	Jaw part
	Tooth
	Early development
	Normal development
	Late development

	Mandible
	I1
	0.7081x + 0.0693
	1.0961x – 0.0042
	1.7254x – 0.2769

	
	I2
	0.7732x + 0.4506
	1.1854x + 0.2301
	1.7757x + 0.3014

	
	C
	0.9648x + 0.7764
	1.6877x + 0.5238
	2.1697x + 0.897

	
	P1
	0.9551x + 2.05
	1.5859x + 1.7856
	1.1461x + 3.9599

	
	P2
	1.2466x + 2.4915
	1.1813x + 3.246
	1.0129x + 5.0556

	
	M1
	0.8847x - 0.0221
	0.9708x + 0.258
	1.3076x + 0.6388

	
	M2
	1.3798x + 2.3959
	1.9353x + 2.7328
	1.9001x + 3.9467

	
	M3
	0.8194x + 8.2323
	1.8599x + 9.3341
	1.2617x + 12.971

	Maxilla
	I1
	1.0675x – 0.2053
	1.4587x – 0.2622
	1.9931x – 0.3865

	
	I2 
	0.9262x + 0.6096
	1.9089x + 0.2058
	1.655x + 0.9635

	
	C
	1.1709x + 0.6662
	1.7289x + 0.4164
	2.0807x + 0.2769

	
	P1
	1.2193x + 1.8095
	1.3798x + 2.3959
	1.6211x + 3.0716

	
	P2
	1.2542x + 2.7314
	1.1737x + 3.5061
	1.2919x + 4.4307

	
	M1
	1.0053x + 0.0657
	1.0666x + 0.2647
	1.3943x + 0.3973

	
	M2
	1.3798x + 2.3959
	1.9353x + 2.7328
	1.4301x + 4.6616

	
	M3
	0.9928x + 7.7493
	1.9755x + 8.3454
	1.689x + 12.23



We describe the presence of LEH standardized by giving the severity of the defect (differentiating between visible but not palpable lines (=stage 2), palpable lines (=stage 3); and pronounced grooves (=stage 4)) and the number of defects on a tooth section, whereby the tooth is divided into three parts, top, middle, and bottom. The visible buccal surface of the top part of a tooth is considered to represent relative enamel amounts 0.75 to 1.5, the middle part 1.5 to 2.25, and the bottom part 2.25 to 3. For example, to estimate the age span in which a LEH found in the middle third of a tooth was formed the lower limit can be calculated using an enamel amount of 1.5 and the formular for a normal development. The negative error can be determined by using the formular for an early development. The upper limit of the age span can be calculated using an enamel amount of 2.25 and the equation for a normal development. The positive error is determined by using the equation for a late development. This procedure leads to the following age ranges of LEH formation on crown parts of incisors and canines given in Table S1.3.6.
Table 1.3.6: Approximate formation age span of crown parts of teeth in the anterior dentition which correspond to the formation of observed LEH.
	Tooth
	Crown part
	Age span [years]

	
	
	Early development
	Normal development
	Late development

	Maxillary central incisor
	top
	0.6-1.4
	0.8-1.9
	1.1-2.6

	
	middle
	1.4-2.2
	1.9-3.0
	2.6-4.1

	
	bottom
	2.2-3.0
	3.0-4.1
	4.1-5.6

	Maxillary outer incisor
	top
	1.3-2.0
	1.6-3.1
	2.2-3.4

	
	middle
	2.0-2.7
	3.1-4.5
	3.4-4.7

	
	bottom
	2.7-3.4
	4.5-5.9
	4.7-5.9

	Maxillary canine
	top
	1.5-2.4
	1.7-3.0
	1.8-3.4

	
	middle
	2.4-3.3
	3.0-4.3
	3.4-5.0

	
	bottom
	3.3-4.2
	4.3-5.6
	5.0-6.5

	Mandibular central incisor
	top
	0.6-1.1
	0.8-1.6
	1.0-2.3

	
	middle
	1.1-1.7
	1.6-2.5
	2.3-3.6

	
	bottom
	1.7-2.2
	2.5-3.3
	3.6-4.9

	Mandibular outer incisor
	top
	1.0-1.6
	1.1-2.0
	1.6-3.0

	
	middle
	1.6-2.2
	2.0-2.9
	3.0-4.3

	
	bottom
	2.2-2.8
	2.9-3.8
	4.3-5.6

	Mandibular canine
	top
	1.5-2.2
	1.8-3.1
	2.5-4.2

	
	middle
	2.2-2.9
	3.1-4.3
	4.2-5.8

	
	bottom
	2.9-3.7
	4.3-5.6
	5.8-7.4



Estimated formation age of observed LEH is given in Table S2.3.
[bookmark: _Hlk104633540]To achieve most consistent data the presence and position of palpable LEH is (re)evaluated by one person (MV). Anterior teeth of 21 individuals could be included in the analysis. LEH are considered to be present if at least one tooth shows minimum one palpable LEH.
Presence, number and chronological formation of Linear enamel hypoplasia (LEH)
Overall, we found 74 palpable LEH. We estimate formation age of all LEH following the procedure presented above. For statistical comparison the midpoint of the age span that refers to a normal enamel development was used.
The number of LEH in the anterior dentition significantly correlates with mean formation age of first LEH (Tab S1.3.7), individuals with earlier developing LEH tend to develop more LEH.
Table S1.3.7: Pearson correlation (LEH number vs. mean formation age of first LEH)
	
	LEH number
	mean formation age of first LEH

	LEH number
	Pearson Correlation
	1
	-0.579**

	
	Sig. (2-tailed)
	
	0.006

	
	N
	37
	21

	mean formation age of first LEH
	Pearson Correlation
	-0.579**
	1

	
	Sig. (2-tailed)
	0.006
	

	
	N
	21
	21

	*. Correlation is significant at the 0.05 level (2-tailed).



The trend towards LEH being more often present in individuals from the 7th century compared to Late Roman individuals and "locals" around 500 AD remains not significant (Table S1.3.8 – 9).
Table S1.3.8: Cross table (Presence of LEH vs. dating).
	
	Dating
	Total

	
	Late Roman
	("local") around 500 AD
	7th century AD
	

	LEH
	present
	Count
	1
	4
	9
	14

	
	
	Expected Count
	1.8
	5.8
	6.4
	14.0

	
	
	% within LEH
	7.1%
	28.6%
	64.3%
	100.0%

	
	
	% within Dating
	33.3%
	40.0%
	81.8%
	58.3%

	
	
	95% CI
	0.0-100%
	10.0-70.0%
	54.5-100%
	

	
	
	Adjusted Residual
	-0.9
	-1.5
	2.1
	

	
	absent
	Count
	2
	6
	2
	10

	
	
	Expected Count
	1.3
	4.2
	4.6
	10.0

	
	
	% within LEH
	20.0%
	60.0%
	20.0%
	100.0%

	
	
	% within Dating
	66.7%
	60.0%
	18.2%
	41.7%

	
	
	Adjusted Residual
	0.9
	1.5
	-2.1
	

	Total
	Count
	3
	10
	11
	24

	
	Expected Count
	3.0
	10.0
	11.0
	24.0

	
	% within LEH
	12.5%
	41.7%
	45.8%
	100.0%

	
	% within Dating
	100.0%
	100.0%
	100.0%
	100.0%



Table S1.3.9: Chi-Square Test (Presence of LEH vs. dating).
	
	Value
	df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	4.650a
	2
	0.098

	Likelihood Ratio
	4.891
	2
	0.087

	Linear-by-Linear Association
	3.866
	1
	0.049

	N of Valid Cases
	24
	
	

	a. 4 cells (66.7%) have expected count less than 5. The minimum expected count is 1.25.



We found a significant difference between time periods in the number of LEH (Table S1.3.10). Pairwise comparison reveals that LEH are more frequent in individuals dating into the 7th century compared to “local” individuals around 500 AD, while the difference to Late Roman individuals is not significant (Table S1.3.11) probably due to the extreme small sample size.
Table S1.3.10: Independent-Samples Kruskal Wallis Test (Number of LEH vs. dating).
	Null Hypothesis
	Sig.a,b

	The distribution of the number of LEH is the same across categories of dating
	0.026

	a. The significance level is 0.050.
b. Asymptotic significance is displayed.



Table S1.3.11: Pairwise comparison (Number of LEH vs. dating).
	Sample 1-Sample 2
	Test Statistic
	Std. Error
	Std. Test Statistic
	Sig.
	Adj. Sig.a

	around 500 AD-Late Roman
	1.200
	4.469
	0.269
	0.788
	1.000

	around 500 AD-7th century AD
	-7.745
	2.966
	-2.611
	0.009
	0.027

	Late Roman-7th century AD
	-6.545
	4.422
	-1.480
	0.139
	0.416

	Each row tests the null hypothesis that the Sample 1 and Sample 2 distributions are the same.
Asymptotic significances (2-sided tests) are displayed. The significance level is 0.050.
a. Significance values have been adjusted by the Bonferroni correction for multiple tests.



We also found a significant difference in the timing of first LEH between individuals dating into the 7th century, “locals” from around 500 AD and the Late Roman individual (Table S1.3.12). However, pairwise comparisons reveal no significant difference between groups after Bonferroni correction for multiple test (Table S1.3.13) probably due to the small sample size.
Table S1.3.12: Independent-Samples Kruskal Wallis Test (Formation age of first LEH vs. dating).
	Null Hypothesis
	Sig.a,b

	The distribution of the formation age of first LEH is the same across categories of dating
	0.047

	a. The significance level is 0.050.
b. Asymptotic significance is displayed.



Table S1.3.13: Pairwise comparison (Formation age of first LEH vs. dating).
	Sample 1-Sample 2
	Test Statistic
	Std. Error
	Std. Test Statistic
	Sig.
	Adj. Sig.a

	around 500 AD-Late Roman
	-9.875
	4.651
	-2.123
	0.034
	0.101

	around 500 AD-7th century AD
	4.931
	2.500
	1.972
	0.049
	0.146

	Late Roman-7th century AD
	-4.944
	4.385
	-1.128
	0.260
	0.779

	Each row tests the null hypothesis that the Sample 1 and Sample 2 distributions are the same.
Asymptotic significances (2-sided tests) are displayed. The significance level is 0.050.
a. Significance values have been adjusted by the Bonferroni correction for multiple tests.



Within the “local” individuals dating around 500 AD, the presence and number of LEH as well as the timing of first LEH is equally distributed between men and women (Table S1.3.14 – 16). The same applies for female and male migrants from around 500 AD (Table S1.3.14 – 16)
Table S1.3.14: Cross table (Presence of LEH vs. sex).
	Provenance
	Sex
	Total

	
	male
	female
	

	"local"
	LEH
	present
	Count
	2
	2
	4

	
	
	
	Expected Count
	2.0
	2.0
	4.0

	
	
	
	% within LEH
	50.0%
	50.0%
	100.0%

	
	
	
	% within Sex
	40.0%
	40.0%
	40.0%

	
	
	
	Adjusted Residual
	0.0
	0.0
	

	
	
	absent
	Count
	3
	3
	6

	
	
	
	Expected Count
	3.0
	3.0
	6.0

	
	
	
	% within LEH
	50.0%
	50.0%
	100.0%

	
	
	
	% within Sex
	60.0%
	60.0%
	60.0%

	
	
	
	Adjusted Residual
	0.0
	0.0
	

	
	Total
	Count
	5
	5
	10

	
	
	Expected Count
	5.0
	5.0
	10.0

	
	
	% within LEH
	50.0%
	50.0%
	100.0%

	
	
	% within Sex
	100.0%
	100.0%
	100.0%

	non-local
	LEH
	present
	Count
	1
	6
	7

	
	
	
	Expected Count
	1.6
	5.4
	7.0

	
	
	
	% within LEH
	14.3%
	85.7%
	100.0%

	
	
	
	% within Sex
	33.3%
	60.0%
	53.8%

	
	
	
	Adjusted Residual
	-0.8
	0.8
	

	
	
	absent
	Count
	2
	4
	6

	
	
	
	Expected Count
	1.4
	4.6
	6.0

	
	
	
	% within LEH
	33.3%
	66.7%
	100.0%

	
	
	
	% within Sex
	66.7%
	40.0%
	46.2%

	
	
	
	Adjusted Residual
	0.8
	-0.8
	

	
	Total
	Count
	3
	10
	13

	
	
	Expected Count
	3.0
	10.0
	13.0

	
	
	% within LEH
	23.1%
	76.9%
	100.0%

	
	
	% within Sex
	100.0%
	100.0%
	100.0%



Table S1.3.15: Chi-Square Test (Presence of LEH vs. sex)
	Provenance
	Value
	df
	Asymptotic Significance (2-sided)
	Exact Sig.
(2-sided)
	Exact Sig.
(1-sided)

	"local"
	Pearson Chi-Square
	0.000a
	1
	1.000
	
	

	
	Continuity Correctionb
	0.000
	1
	1.000
	
	

	
	Likelihood Ratio
	0.000
	1
	1.000
	
	

	
	Fisher's Exact Test
	
	
	
	1.000
	0.738

	
	Linear-by-Linear Association
	0.000
	1
	1.000
	
	

	
	N of Valid Cases
	10
	
	
	
	

	non-local
	Pearson Chi-Square
	0.660c
	1
	0.416
	
	

	
	Continuity Correctionb
	0.023
	1
	0.879
	
	

	
	Likelihood Ratio
	0.666
	1
	0.415
	
	

	
	Fisher's Exact Test
	
	
	
	0.559
	0.437

	
	Linear-by-Linear Association
	0.610
	1
	0.435
	
	

	
	N of Valid Cases
	13
	
	
	
	

	a. 4 cells (100.0%) have expected count less than 5. The minimum expected count is 2.00.
b. Computed only for a 2x2 table
c. 3 cells (75.0%) have expected count less than 5. The minimum expected count is 1.38.



Table S1.3.16: Independent-Samples Mann Whitney U Test (number of LEH vs. sex and formation age of first LEH vs. sex)
	Provenance
	Null Hypothesis
	Sig.a,b

	"local"
	The distribution of the number of LEH anterior is the same across categories of sex.
	1.000c

	
	The distribution of the formation age of first LEH is the same across categories of sex.
	1.000c

	non-local
	The distribution of the number of LEH anterior is the same across categories of sex.
	0.692c

	
	The distribution of the formation age of first LEH is the same across categories of sex.
	1.000c

	a. The significance level is 0.050.
b. Asymptotic significance is displayed.
c. Exact significance is displayed for this test.



However, migrants from around 500 AD slightly more often show LEH in slightly higher numbers compared to “locals” (Table 3), but the difference is not significant (Table S1.3.17 – 19). Moreover, first LEH tend to develop slightly earlier in migrants, but this trend is also not significant (Table S1.3.19).
Table S1.3.17: Cross table (Presence of LEH vs. provenance).
	
	Provenance
	Total

	
	"local" (around 500 AD)
	non-local (around 500 AD)
	

	LEH
	present
	Count
	4
	7
	11

	
	
	Expected Count
	4.8
	6.2
	11.0

	
	
	% within LEH
	36.4%
	63.6%
	100.0%

	
	
	% within Provenance
	40.0%
	53.8%
	47.8%

	
	
	Adjusted Residual
	-0.7
	0.7
	

	
	absent
	Count
	6
	6
	12

	
	
	Expected Count
	5.2
	6.8
	12.0

	
	
	% within LEH
	50.0%
	50.0%
	100.0%

	
	
	% within Provenance
	60.0%
	46.2%
	52.2%

	
	
	Adjusted Residual
	0.7
	-0.7
	

	Total
	Count
	10
	13
	23

	
	Expected Count
	10.0
	13.0
	23.0

	
	% within LEH
	43.5%
	56.5%
	100.0%

	
	% within Provenance
	100.0%
	100.0%
	100.0%



Table S1.3.18: Chi-Square Test (Presence of LEH vs. provenance).
	
	Value
	df
	Asymptotic Significance (2-sided)
	Exact Sig.
(2-sided)
	Exact Sig.
(1-sided)

	Pearson Chi-Square
	0.434a
	1
	0.510
	
	

	Continuity Correctionb
	0.057
	1
	0.812
	
	

	Likelihood Ratio
	0.436
	1
	0.509
	
	

	Fisher's Exact Test
	
	
	
	0.680
	0.407

	Linear-by-Linear Association
	0.415
	1
	0.519
	
	

	N of Valid Cases
	23
	
	
	
	

	a. 1 cells (25.0%) have expected count less than 5. The minimum expected count is 4.78.
b. Computed only for a 2x2 table



Table S1.3.19: Independent-Samples Mann Whitney U Test (number of LEH vs. provenance and formation age of first LEH vs. provenance)
	Null Hypothesis
	Sig.a,b

	The distribution of the number of LEH is the same across categories of Provenance.
	0.522c

	The distribution of the formation age of first LEH is the same across categories of Provenance.
	0.164c

	a. The significance level is 0.050.
b. Asymptotic significance is displayed.
c. Exact significance is displayed for this test.



Associations between LEH and courses of isotope ratios
We found no significant relationship between weaning ages and formation ages of first developing LEH on individual level (Tab S1.3.20).
Table S1.3.20: Correlation analysis (Weaning age vs. formation age of first LEH)
	
	Weaning age
	Formation age of fist LEH

	Weaning age
	Pearson Correlation
	1
	-0.319

	
	Sig. (2-tailed)
	
	0.158

	
	N
	38
	21

	Formation age of fist LEH
	Pearson Correlation
	-0.319
	1

	
	Sig. (2-tailed)
	0.158
	

	
	N
	21
	21



We also found no correlation between the number of LEH and weaning ages (Table S1.2.21).
Table S1.3.21: Pearson correlation (LEH number vs. weaning age).
	
	LEH number
	Weaning age

	LEH number
	Pearson Correlation
	1
	0.149

	
	Sig. (2-tailed)
	
	0.378

	
	N
	37
	37

	Weaning age
	Pearson Correlation
	0.149
	1

	
	Sig. (2-tailed)
	0.378
	

	
	N
	37
	38



We found no correlation between the number of LEH and the extent of decrease in δ15N during weaning (Table S1.3.22).
Table S1.3.22: Pearson correlation (LEH number vs. extent of δ15N decline during weaning)
	
	LEH number
	total decline in δ15N during weaning

	LEH number
	Pearson Correlation
	1
	-0.193

	
	Sig. (2-tailed)
	
	0.258

	
	N
	37
	36

	total decline in δ15N during weaning
	Pearson Correlation
	-0.193
	1

	
	Sig. (2-tailed)
	0.258
	

	
	N
	36
	36



We also found no difference in the presence of LEH and the extent of decrease in δ15N during weaning (Table S1.3.23 – 24).
Table S1.3.23: Cross tab (Presence of LEH vs. extent of δ15N decline during weaning).
	
	LEH
	Total

	
	present
	absent
	

	Extent of δ15N decline during weaning
	>3
	Count
	7
	3
	10

	
	
	Expected Count
	5.8
	4.2
	10.0

	
	
	% within Extent of decline
	70.0%
	30.0%
	100.0%

	
	
	% within LEH
	33.3%
	20.0%
	27.8%

	
	
	Adjusted Residual
	0.9
	-0.9
	

	
	<3
	Count
	14
	12
	26

	
	
	Expected Count
	15.2
	10.8
	26.0

	
	
	% within Extent of decline
	53.8%
	46.2%
	100.0%

	
	
	% within LEH
	66.7%
	80.0%
	72.2%

	
	
	Adjusted Residual
	-0.9
	0.9
	

	Total
	Count
	21
	15
	36

	
	Expected Count
	21.0
	15.0
	36.0

	
	% within Extent of decline
	58.3%
	41.7%
	100.0%

	
	% within LEH
	100.0%
	100.0%
	100.0%



Table S1.3.24: Chi-Square Test (Presence of LEH vs. extent of δ15N decline during weaning).
	
	Value
	df
	Asymptotic Significance (2-sided)
	Exact Sig.
(2-sided)
	Exact Sig.
(1-sided)

	Pearson Chi-Square
	0.775a
	1
	0.379
	
	

	Continuity Correctionb
	0.253
	1
	0.615
	
	

	Likelihood Ratio
	0.795
	1
	0.373
	
	

	Fisher's Exact Test
	
	
	
	0.468
	0.311

	Linear-by-Linear Association
	0.754
	1
	0.385
	
	

	N of Valid Cases
	36
	
	
	
	

	a. 1 cells (25.0%) have expected count less than 5. The minimum expected count is 4.17.
b. Computed only for a 2x2 table



Moreover, we observe no link of the presence of LEH to the difference of post-weaning δ15N and δ13C levels and bone ratios (Table S1.3.25 – 28), even if migrants were excluded because their post-weaning δ15N levels and bone ratios potentially include non-local signals (Table S1.3.29 – 32).
Table S1.3.25: Cross tab (Difference between post-weaning and bone δ15N ratios vs. presence of LEH)
	
	LEH
	Total

	
	present
	absent
	

	Difference (post-weaning – bone δ15N)
	<0.5
	Count
	2
	4
	6

	
	
	Expected Count
	3.4
	2.6
	6.0

	
	
	% within Difference
	33.3%
	66.7%
	100.0%

	
	
	% within LEH
	9.5%
	25.0%
	16.2%

	
	
	Adjusted Residual
	-1.3
	1.3
	

	
	≥0.5
	Count
	7
	8
	15

	
	
	Expected Count
	8.5
	6.5
	15.0

	
	
	% within Difference
	46.7%
	53.3%
	100.0%

	
	
	% within LEH
	33.3%
	50.0%
	40.5%

	
	
	Adjusted Residual
	-1.0
	1.0
	

	
	0
	Count
	1
	1
	2

	
	
	Expected Count
	1.1
	0.9
	2.0

	
	
	% within Difference
	50.0%
	50.0%
	100.0%

	
	
	% within LEH
	4.8%
	6.3%
	5.4%

	
	
	Adjusted Residual
	-0.2
	0.2
	

	
	>-0.5
	Count
	3
	3
	6

	
	
	Expected Count
	3.4
	2.6
	6.0

	
	
	% within Difference
	50.0%
	50.0%
	100.0%

	
	
	% within LEH
	14.3%
	18.8%
	16.2%

	
	
	Adjusted Residual
	-0.4
	0.4
	

	
	≤-0.5
	Count
	8
	0
	8

	
	
	Expected Count
	4.5
	3.5
	8.0

	
	
	% within Difference
	100.0%
	0.0%
	100.0%

	
	
	% within LEH
	38.1%
	0.0%
	21.6%

	
	
	Adjusted Residual
	2.8
	-2.8
	

	Total
	Count
	21
	16
	37

	
	Expected Count
	21.0
	16.0
	37.0

	
	% within Groups_N_diff_postweaning_bone
	56.8%
	43.2%
	100.0%

	
	% within LEH
	100.0%
	100.0%
	100.0%



Table S1.3.26: Chi-Square Test (Difference between post-weaning and bone δ15N ratios vs. presence of LEH)
	
	Value
	df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	8.208a
	4
	0.084

	Likelihood Ratio
	11.159
	4
	0.025

	Linear-by-Linear Association
	6.101
	1
	0.014

	N of Valid Cases
	37
	
	

	a. 8 cells (80.0%) have expected count less than 5. The minimum expected count is 0.86.



Table S1.3.27: Crosstab (Difference between post-weaning and bone δ13C ratios vs. presence of LEH)
	
	LEH
	Total

	
	present
	absent
	

	Difference (post-weaning – bone δ13C)
	<0.5
	Count
	0
	1
	1

	
	
	Expected Count
	0.6
	0.4
	1.0

	
	
	% within Diffrence
	0.0%
	100.0%
	100.0%

	
	
	% within LEH
	0.0%
	6.3%
	2.7%

	
	
	Adjusted Residual
	-1.2
	1.2
	

	
	≥0.5
	Count
	9
	6
	15

	
	
	Expected Count
	8.5
	6.5
	15.0

	
	
	% within Diffrence
	60.0%
	40.0%
	100.0%

	
	
	% within LEH
	42.9%
	37.5%
	40.5%

	
	
	Adjusted Residual
	0.3
	-0.3
	

	
	0
	Count
	1
	1
	2

	
	
	Expected Count
	1.1
	0.9
	2.0

	
	
	% within Diffrence
	50.0%
	50.0%
	100.0%

	
	
	% within LEH
	4.8%
	6.3%
	5.4%

	
	
	Adjusted Residual
	-0.2
	0.2
	

	
	>-0.5
	Count
	5
	5
	10

	
	
	Expected Count
	5.7
	4.3
	10.0

	
	
	% within Diffrence
	50.0%
	50.0%
	100.0%

	
	
	% within LEH
	23.8%
	31.3%
	27.0%

	
	
	Adjusted Residual
	-0.5
	0.5
	

	
	≤-0.5
	Count
	6
	3
	9

	
	
	Expected Count
	5.1
	3.9
	9.0

	
	
	% within Diffrence
	66.7%
	33.3%
	100.0%

	
	
	% within LEH
	28.6%
	18.8%
	24.3%

	
	
	Adjusted Residual
	0.7
	-0.7
	

	Total
	Count
	21
	16
	37

	
	Expected Count
	21.0
	16.0
	37.0

	
	% within Diffrence
	56.8%
	43.2%
	100.0%

	
	% within LEH
	100.0%
	100.0%
	100.0%



Table S1.3.28: Chi-Square Test (Difference between post-weaning and bone δ13C ratios vs. presence of LEH).
	
	Value
	df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	1.960a
	4
	0.743

	Likelihood Ratio
	2.332
	4
	0.675

	Linear-by-Linear Association
	0.198
	1
	0.656

	N of Valid Cases
	37
	
	

	a. 6 cells (60.0%) have expected count less than 5. The minimum expected count is 0.43.



Table S1.3.29: Cross tab (Difference between post-weaning and bone δ15N ratios vs. presence of LEH). Migrants are excluded.
	
	LEH
	Total

	
	present
	absent
	

	Difference (post-weaning – bone δ15N)
	<0.5
	Count
	1
	3
	4

	
	
	Expected Count
	2.3
	1.7
	4.0

	
	
	% within Difference
	25.0%
	75.0%
	100.0%

	
	
	% within LEH
	7.1%
	30.0%
	16.7%

	
	
	Adjusted Residual
	-1.5
	1.5
	

	
	≥0.5
	Count
	2
	3
	5

	
	
	Expected Count
	2.9
	2.1
	5.0

	
	
	% within Difference
	40.0%
	60.0%
	100.0%

	
	
	% within LEH
	14.3%
	30.0%
	20.8%

	
	
	Adjusted Residual
	-0.9
	0.9
	

	
	0
	Count
	1
	1
	2

	
	
	Expected Count
	1.2
	0.8
	2.0

	
	
	% within Difference
	50.0%
	50.0%
	100.0%

	
	
	% within LEH
	7.1%
	10.0%
	8.3%

	
	
	Adjusted Residual
	-0.2
	0.2
	

	
	>-0.5
	Count
	3
	3
	6

	
	
	Expected Count
	3.5
	2.5
	6.0

	
	
	% within Difference
	50.0%
	50.0%
	100.0%

	
	
	% within LEH
	21.4%
	30.0%
	25.0%

	
	
	Adjusted Residual
	-0.5
	0.5
	

	
	≤-0.5
	Count
	7
	0
	7

	
	
	Expected Count
	4.1
	2.9
	7.0

	
	
	% within Difference
	100.0%
	0.0%
	100.0%

	
	
	% within LEH
	50.0%
	0.0%
	29.2%

	
	
	Adjusted Residual
	2.7
	-2.7
	

	Total
	Count
	14
	10
	24

	
	Expected Count
	14.0
	10.0
	24.0

	
	% within Difference
	58.3%
	41.7%
	100.0%

	
	% within LEH
	100.0%
	100.0%
	100.0%



Table S1.3.30: Chi-Square Test (Difference between post-weaning and bone δ15N ratios vs. presence of LEH). Migrants are excluded.
	
	Value
	df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	7.749a
	4
	0.101

	Likelihood Ratio
	10.282
	4
	0.036

	Linear-by-Linear Association
	5.919
	1
	0.015

	N of Valid Cases
	24
	
	

	a. 10 cells (100.0%) have expected count less than 5. The minimum expected count is 0.83.



Table S1.3.31: Crosstab (Difference between post-weaning and bone δ13C ratios vs. presence of LEH). Migrants are excluded.
	
	LEH
	Total

	
	present
	absent
	

	Difference (post-weaning – bone δ13C)
	<0.5
	Count
	0
	1
	1

	
	
	Expected Count
	0.6
	0.4
	1.0

	
	
	% within Difference
	0.0%
	100.0%
	100.0%

	
	
	% within LEH
	0.0%
	10.0%
	4.2%

	
	
	Adjusted Residual
	-1.2
	1.2
	

	
	≥0.5
	Count
	4
	3
	7

	
	
	Expected Count
	4.1
	2.9
	7.0

	
	
	% within Difference
	57.1%
	42.9%
	100.0%

	
	
	% within LEH
	28.6%
	30.0%
	29.2%

	
	
	Adjusted Residual
	-0.1
	0.1
	

	
	0
	Count
	1
	0
	1

	
	
	Expected Count
	0.6
	0.4
	1.0

	
	
	% within Difference
	100.0%
	0.0%
	100.0%

	
	
	% within LEH
	7.1%
	0.0%
	4.2%

	
	
	Adjusted Residual
	0.9
	-0.9
	

	
	>-0.5
	Count
	3
	4
	7

	
	
	Expected Count
	4.1
	2.9
	7.0

	
	
	% within Difference
	42.9%
	57.1%
	100.0%

	
	
	% within LEH
	21.4%
	40.0%
	29.2%

	
	
	Adjusted Residual
	-1.0
	1.0
	

	
	≤-0.5
	Count
	6
	2
	8

	
	
	Expected Count
	4.7
	3.3
	8.0

	
	
	% within Difference
	75.0%
	25.0%
	100.0%

	
	
	% within LEH
	42.9%
	20.0%
	33.3%

	
	
	Adjusted Residual
	1.2
	-1.2
	

	Total
	Count
	14
	10
	24

	
	Expected Count
	14.0
	10.0
	24.0

	
	% within Difference
	58.3%
	41.7%
	100.0%

	
	% within LEH
	100.0%
	100.0%
	100.0%



Table S1.3.32: Chi-Square Test (Difference between post-weaning and bone δ13C ratios vs. presence of LEH). Migrants are excluded.
	
	Value
	df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	3.722a
	4
	0.445

	Likelihood Ratio
	4.482
	4
	0.345

	Linear-by-Linear Association
	0.757
	1
	0.384

	N of Valid Cases
	24
	
	

	a. 10 cells (100.0%) have expected count less than 5. The minimum expected count is 0.42.



We found no correlation between the number of LEH and the post-weaning δ15N and δ13C levels (Table S1.3.33 – 34). Migrants were excluded because their post-weaning δ15N levels potentially include non-local signals.
Table S1.3.33: Pearson correlation (Post-weaning δ15N vs. number of LEH). Migrants from around 500 AD are excluded.
	
	Post-weaning δ15N
	number of LEH

	Post-weaning δ15N
	Pearson Correlation
	1
	-0.260

	
	Sig. (2-tailed)
	
	0.219

	
	N
	25
	24

	number of LEH
	Pearson Correlation
	-0.260
	1

	
	Sig. (2-tailed)
	0.219
	

	
	N
	24
	24



Table S1.3.34: Pearson correlation (Post-weaning δ13C vs. number of LEH). Migrants from around 500 AD are excluded.
	
	LEH number
	Post-weaning δ13C

	LEH number
	Pearson Correlation
	1
	-0.187

	
	Sig. (2-tailed)
	
	0.381

	
	N
	24
	24

	Post-weaning δ13C
	Pearson Correlation
	-0.187
	1

	
	Sig. (2-tailed)
	0.381
	

	
	N
	24
	25
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