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Section 1 - Materials

\V N oy [
& Time Period
’ & .
& . [0 Upper Palaeolithic
A Q;j € Mesolithic
\

% Neolithic
O Copper Age
A Bronze Age
® Roman

® Medieval
[> Modern

Figure S1: Location map of the central Mediterranean showing the location of sites where the
osteometric data (A), stable isotopes (B) and radiocarbon dates (C) used in this study originate
from. Full list of site names and coordinates for each dataset are provided in the associated
datasets which are publicly available through Borealis repository (DOI:
https://doi.org/10.5683/SP3/PYH6SW). Heatmaps for stable isotope (B) and radiocarbon (C)
illustrate regional and spatial clustering in the data. References for all published data are
included in the main text. All maps were generated in QGIS 3.34.0 (https://www.qgis.org/)
using basemaps downloaded from Natural Earth (https://www.naturalearthdata.com/).
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Osteometric data relating to stature, body mass and long bone cross-sectional geometry were
derived from human skeletons from 56 sites spanning Upper Palaeolithic, Mesolithic,
Neolithic, Copper Age, Bronze Age, Roman, Medieval and Modern cultural contexts (Table
S1). Data for the Upper Palaeolithic, Mesolithic, Bronze Age, Roman, Medieval and Modern
is derived from published sources', whilst data for the Neolithic and Copper Age was
collected independently as part of this study. Owing to the rarity of Upper Palaeolithic and
Mesolithic skeletons in the central Mediterranean area, osteometric data for these periods was
supplemented by data from individuals from wider Europe (Figure Sla). For the Upper
Palaeolithic, individuals from central-southern France were included in the analysis. For the
Mesolithic, comparative data from the Iron Gates site of Schela Cladove (Romania) was
included. A lack of available bioarchaeological data for the central Mediterranean for the Iron
Age (3000-2500 BP) unfortunately limits our ability to explore changes across threshold
between prehistory and history.

Table S1: Date range of skeletal materials and their traditional cultural attribution.

Period ;:llzr[l);)exsimate date range of
Mid/Late Upper Palaeolithic 32,000-11,500 BP
Mesolithic 11,500-8000 BP
Neolithic 8000-6000 BP
Copper Age 5600-4200 BP
Bronze Age 3500-3100 BP
Roman 1850-1800 BP
Medieval 1250-650 BP
Modern 100-200 BP

Section 2 - KDE analysis of radiocarbon dates
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Figure S2: Kernel Density Estimation (KDE) plot of all 5263 radiocarbon dates from 1339
prehistoric archaeological sites in the central Mediterranean spanning the Upper Palaeolithic
to Iron Age. Dates for the Holocene* and terminal Pleistocene® were derived from published
literature.



Section 3 - Body size

Table S2: Summary statistics for estimated stature (cm) and body mass (kg) by time period and
sex.

Stature (cm) Body mass (Kg)
n ‘ Mean = s.d. n ‘ Mean = s.d.

Pooled sex (with disarticulated individuals*)
Upper Palaeolithic 36 | 163.7+9.8 34 66.6 £7.1
Mesolithic 37 | 162.7£9.8 | 33 654+74
Neolithic* 44 | 1543 +6 42 53.6+8
Copper Age* 90 | 158.5+79 108 | 57.7+£7.8
Bronze Age 33 | 160.2+8.5 33 60.8 +7.1
Roman 45 | 1583 +7.1 39 55+£9.9
Medieval 49 | 162.1+89 | 42 62.6+7.6
Modern 33 [ 1572+77 |32 58+8.7
Males
Upper Palaeolithic 22 | 165.9+8.7 22 1 689+6.1
Mesolithic 24 | 166.8 + 8.4 22 | 67.8+7
Neolithic 17 | 155.8+5.4 19 | 549+9
Copper Age 19 | 162.5+4.5 24 | 587+5.7
Bronze Age 17 | 165.7+6.4 17 | 642+6.9
Roman 23 | 160.8+5 20 | 56.4+11.2
Medieval 27 | 166.6 + 8.2 25 | 662+69
Modern 22 1 160.4+5.5 22 1 60.6+8.3
Females
Upper Palaeolithic 14 | 160.3+8.2 12 622+7
Mesolithic 13| 1552+7.7 11 60.5+6
Neolithic 11| 151.4+4.7 11 52.7+5.5
Copper Age 11| 152.8+5.2 13 52.7+£5.8
Bronze Age 16 | 1545+6.4 16 57.1+54
Roman 22 | 155.8+8.1 19 53.5+82
Medieval 22| 156.7+6.5 17 573+5.1
Modern 11 151+7.9 10 52.3+6.7

*Contains commingled individuals with no known sex.



Table S3: ANOVA results and Hochberg’s GT2 post hoc tests comparing stature by time
eriod.

Upper Pal. Mesolithic Neolithic | Copper Age | Bronze Age Roman Medieval

Mesolithic 1 - - - - - -
Neolithic - - - -
Copper Age - - - -
Bronze Age 0.999 - - -
Roman 1.000 0.999 - -
Medieval 0.280 1.000 0.482 -
Modern 1.000 0.979 1.000 0.193
ANOVA results df F Sig.

7 6.296448 <.001

Table S4: ANOVA results and Hochberg’s GT2 post hoc tests comparing body mass by time
eriod.

Upper Pal. Mesolithic Neolithic | Copper Age | Bronze Age Roman Medieval

Mesolithic 1.000 - - - - - -
Neolithic - - - - -
Copper Age - -
Bronze Age : :
Roman
Medieval
Modern 0.342
ANOVA results df F Sig.

7 13.4658 <.001

Table S5: ANOVA results and Hochberg’s GT2 post hoc tests comparing stature among males
by time period.

Upper Pal. | Mesolithic Neolithic | Copper Age | Bronze Age | Roman Medieval

Mesolithic 1.000 - - - - - -
Neolithic - - - -
Copper Age - - - -
Bronze Age 0.992 - - -
Roman 1.000 0.506 - -
Medieval 0.739 1.000 0.085 -
Modern 1.000 0.373 1.000 0.051
ANOVA results df F Sig.

7 6.523852 <.001




Table S6: ANOVA results and Hochberg’s GT2 post hoc tests comparing stature among
females by time period.

Upper Pal. Mesolithic | Neolithic Copper Age | Bronze Age Roman Medieval
Mesolithic 0.826 - - - - - -
Neolithic 0.059 0.995 - - - - -
Copper Age 0.231 1.000 1.000 - - - -
Bronze Age 0.507 1.000 1.000 1.000 - - -
Roman 0.818 1.000 0.926 1.000 1.000 - -
Medieval 0.976 1.000 0.705 0.981 1.000 1.000 -
Modern _ 0.983 1.000 1.000 0.998 0.848 0.576
ANOVA results df F Sig.

7 2.4166737 0.024

Table S7: ANOVA results and Hochberg’s GT2 post hoc tests comparing body mass among
males by time period.

Upper Pal. | Mesolithic | Neolithic Copper Age | Bronze Age Roman Medieval
Mesolithic 1.000 - - - - - -
Neolithic - - - - -
Copper Age - - - -
Bronze Age : :
Roman 1000 |
Medieva
Modern 0.069 0.419 1.000 0.334
ANOVA results df F Sig.

7 10.049 <.001

Table S8: ANOVA results and Hochberg’s GT2 post hoc tests comparing body mass among
females by time period.

Upper Pal. | Mesolithic | Neolithic Copper Age | Bronze Age Roman Medieval
Mesolithic 1.000 - - - - - -
Neolithic 0.119 - - - - -
Copper Age 0.083 1.000 - - - -
Bronze Age 0.993 0.874 0.813 - - -
Roman 0.110 1.000 1.000 0.923 - -
Medieval 0.996 0.820 0.744 1.000 0.873 -
Modern 0.096 1.000 1.000 0.803 1.000 0.740
ANOVA results F Sig.

7 4.4583502 <.001
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Figure S3: Box plots showing body mass (kg) by time period.
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Figure S4: Box plots showing stature (cm) by time period.
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Figure S5: Body mass (kg) by time period and sex.
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Figure S6: Stature (cm) by time period and sex.



Section 3 - CSG

Table S9: Summary statistics for Total Cross-sectional Area (TA 35%) of the mid-distal
humerus diaphysis (35% of bone length).

Time Period N Mean S.D.

Upper Palaeolithic 9 758.22 | 137.84
Mesolithic 19 | 882.74 | 118.02
Neolithic 88 | 1021.99 | 159.60
Copper Age 156 | 911.98 | 158.29
Bronze Age 64 | 829.36 | 134.27
Roman 25 | 929.68 | 183.72
Medieval 62 | 858.77 | 113.21
Modern 58 | 912.97 | 152.77

Total: | 481

Table S10: Summary statistics for Absolute Asymmetry (%AA) of biomechanical properties
of the upper limb (TA 35 = total cross-sectional area, J 35 = robusticity, Ix/Iy 35% = shape of
the mid-distal humerus).

TA 35% J 35% 1/1,35%
Mean | SD Mean | SD Mean | SD
Males N
Mesolithic 5 3.83 1.00 9.35 | 6.60 | 33.79 | 12.71
Neolithic 16 895 | 457 | 17.18 | 9.04 6.01 | 4.07
Copper Age 13 | 12.56 | 7.33 | 24.64 | 14.06 | 10.66 | 9.60
Bronze Age 16 548 | 3.07 | 11.16 | 6.20 8.03 5.21
Roman 5 9.18 | 9.10 | 15.74 | 17.10 5.83 2.54
Medieval 11 | 10.22 | 4.19 | 22.89 | 12.35 | 15.78 | 10.15
Modern 17 8.10 | 6.12 | 16.44 | 16.00 | 14.63 | 12.15
Females N
Mesolithic 2 7.67 | 0.28 | 16.18 | 0.83 | 11.01 | 0.62
Neolithic 6 334 | 248 7.17 | 4.82 590 | 3.44
Copper Age 12 8.33 8.25 | 16.74 | 16.20 | 10.36 | 7.77
Bronze Age 15 399 | 273 9.06 | 6.19 8.64 | 571
Roman 4 11.47 | 12.00 | 17.93 | 17.09 | 19.85 | 4.44
Medieval 14 7.32 | 452 | 16.25 | 12.51 | 14.56 | 11.81
Modern 9 8.59 | 9.08 | 15.93 | 13.45 | 12.23 9.18
Total: | 145




Table S11: ANOVA results and Hochberg’s GT2 post hoc tests comparing Total Cross-
sectional Area of the mid-distal humerus (TA 35%) diaphysis by time period.

Upper Pal. | Mesolithic | Neolithic | Copper Age Bronze Age | Roman | Medieval
Mesolithic 0.676 - - - - -
Neolithic - - -
Copper Age 1.000 - - -
Bronze Age 0.996 0.994 - - -
Roman 0.088 1.000 0.121 - -
Medieval 0.817 1.000 1.000 0.725 -
Modern 0.106 1.000 0.058 1.000 0.74
ANOVA results df F Sig.
7 12.247 <.001

Table S12: ANOVA results and Hochberg’s GT2 post hoc tests comparing AA% TA35% of

the mid-distal humerus diaphysis by time among males.

Mesolithic | Neolithic | Copper Age Bronze Age Roman | Medieval
Neolithic - - - - - -
Copper Age 0.715 - - - -
Bronze Age 0.527 0.192 0.061 - - -
Roman 0.824 1.000 0.983 0.957 - -
Medieval 0.988 0.954 0.062 1.000 -
Modern 0.138 0.999 0.580 0.701 1.000 0.926
ANOVA results df F Sig.
6 2.923 0.013

Table S13: ANOVA results and Hochberg’s GT2 post hoc tests comparing %AA J 35% of the
mid-distal humerus diaphysis by time among males.

Mesolithic | Neolithic | Copper Age | Bronze Age Roman | Medieval
Neolithic - - - - -
Copper Age 0.715 - - - -
Bronze Age 0.527 0.192 0.061 - - -
Roman 0.824 1.000 0.983 0.957 - -
Medieval 0.988 0.954 0.062 1.000 -
Modern 0.138 0.999 0.580 0.701 1.000 0.926
ANOVA results df F Sig.
6 2.261 0.046

Table S14: ANOVA results and Hochberg’s GT2 post hoc tests comparing %AA in I/Iy of

the mid-distal humerus diaphysis by time among males.
Mesolithic | Neolithic | Copper Age Bronze Age Roman Medieval
Neolithic - - - - -
Copper Age 0.085 0.667 - - - -
Bronze Age 0.064 0.881 0.97 - - -
Roman 0049  1.000 0.644 0.854 . -
Medieval 0.211 0.106 0.862 0.297 0.102 -
Modern 0.170 0.133 0.950 0.413 0.128 1.000
ANOVA results df F Sig.
6 8.019 <0.001
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Table S15: ANOVA results and Hochberg’s GT2 post-hoc tests comparing AA% TA35% of

the mid-distal humerus diaphysis by time among females.

Table S16: ANOVA results and Hochberg’s GT2 post-hoc tests comparing %AA J 35% of the

mid-distal humerus diaphysis by time among females.

Mesolithic | Neolithic | Copper Age Bronze Age Roman | Medieval
Neolithic 0.058 - - - - -
Copper Age 1.000 0.495 - - - -
Bronze Age 0.998 0.601 - - -
Roman 0.989 0.809 0.998 0.847 - -
Medieval 1.000 0.213 1.000 0.255 0.986 -
Modern 1.000 0.663 1.000 0.751 0.999 1.000
ANOVA results df F Sig.
6 1.388 0.236

Mesolithic | Neolithic | Copper Age | Bronze Age Roman Medieval
Neolithic - - - - -
Copper Age 0.519 - - - -
Bronze Age 0.986 0.711 - - -
Roman 1.000 0.852 1.000 0.92 - -
Medieval 1.000 0.278 1.000 0.48 1.000 -
Modern 1.000 0.580 1.000 0.769 1.000 1.000
ANOVA results df F Sig.
6 1.054 0.401

Table S17: ANOVA results and Hochberg’s GT2 post-hoc tests comparing %AA in /Iy of

the mid-distal humerus diaphysis by time among females.

Mesolithic | Neolithic | Copper Age | Bronze Age Roman Medieval
Neolithic - - - - - -
Copper Age 1.000 - - - - -
Bronze Age 1.000 0.998 - - - -
Roman 1.000 1.000 1.000 - - -
Medieval 0.990 0.200 0.630 0.311 - -
Modern 1.000 0.502 0.985 0.679 0.997 -
Modern 1.000 0.953 1.000 0.999 0.925 1.000
ANOVA results df F Sig.
6 1.82 0.112
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Figure S7: Total cross-sectional area of the mid-distal humerus (35% of bone length) by time
period.
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Figure S8: Asymmetry (AA%) in TA (35%) of the humerus by time period.
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Figure S9: Asymmetry of cross-sectional shape of the humerus (Z./1, 35%) by time period.
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Figure S10: Asymmetry in bending rigidity (J/ 35%) of the humerus by time period.

Section 4 - Isotopes

Table S18: Summary statistics for nitrogen (6'°N) and carbon (6'*C) stable isotopes (see Figure
S11).

N13 C13

Time Period N Mean | SD Mean SD
Upper Pal. 41 | 10.56 | 1.40 | -19.41 | 0.42
Mesolithic 31(10.01 | 1.52|-19.49 |0.94
Neolithic 257 ({9.25 |1.48|-19.56 |0.51
Copper Age 288 | 10.66 | 2.07 | -19.51 | 0.58
Bronze Age 239 (898 |1.26|-17.94 |2.52
Roman 640 | 10.32 | 1.63 | -19.08 | 0.66
Medieval 490 | 8.97 |1.45|-18.83 | 1.09
Total: 1986

Table S19: ANOVA results and Hochberg’s GT2 post hoc tests comparing Nitrogen 15 (6'°N)
by time period.

Upper Pal. Mesolithic | Neolithic | Copper Age | Bronze Age Roman

Mesolithic 0.967 - - - -
Neolithic 0.228 - - - -
Copper Age - : :
Bronze Age

Roman

Medieval 0.362

ANOVA results | df F Sig.

6 64.434 <.001
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Table S20: ANOVA results and Hochberg’s GT2 post hoc tests comparing Carbon 13 (6'°C)
by time period.

Upper Pal. Mesolithic | Neolithic | Copper Age | Bronze Age Roman
Mesolithic 1.000 - - - - -
Neolithic 1.000 1.000 - - - -
Copper Age 1.000 1.000 1.000 - - -
Bronze Age
Roman 0.785 0.650
Medieval
ANOVA results df F Sig.
6 58.9472 <.001
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Figure S11 - Summary plot of 6'*C and 6'°N isotopes for 1986 human individuals from the
central Mediterranean by traditional periods.
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Section 5 — Statistical Analysis and R Code for LOESS plots

The following presents example code R code for generating LOESS plots and boxplots, in
addition to details on statistical analysis provided in the Methods section of the main paper.
Protocol for replicating KDE analysis is available in Supplementary Information for
Parkinson et al. (2021)*.

#Load relevant packages

Library(ggplot2)
Library(scales)

#LOESS scatter plots to explore continuous temporal trends in body mass
ggplot(DATA,
aes(x = YearsBP, #Years BP of datapoint
y = BM, #Body mass
col = Time_Period)) + #Colour points by time period
geom_smooth(method = "loess", color = 'black’, fill = 'turquoise’, span = .75, size = 1) +
#span is smoothing of loess line
geom_point(size = 0.8) + #change point size and colour
ylab('Body mass (kg)') +
xlab('Years BP') +
scale_x_reverse(limits=c(30000,0), breaks = seq (30000, 0, by =-5000)) + #reverse scale
ggtitle('Temporal Trends in Estimated Body Mass') +
theme(axis.text=element_text(size=12), #change font size of axis text
axis.titte=element_text(size=15), #change font size of axis titles
title =element_text(size=20), #change font size of title text
legend.title = element_text(size = 20),
legend.text = element_text(size = 15))

#Example box plots to explore temporal trends in body mass between individual time periods
ggplot(DATA,
aes('Time_Period’, BM, fill = "Time_Period’)) +
geom_boxplot(
col = "black", #outline colour
alpha = 0.4, #transparency, 0-1
notch = FALSE, #notch in boxplot
notchwidth = 0.5, #size of notch, 1-0
outlier.colour = "black", #colour of outlier
outlier.shape = 1, #shape of outlier
outlier.alpha = 0.3, #outleir transparency 0-1
outlier.size = 2) + #size of outlier, put to NA to not show
labs( #Labels
y = "Body mass (kg)",
x = "Time Period",) +
scale_x_discrete(labels = wrap_format(10)) +
stat_boxplot(geom='errorbar', width = 0.3) + geom_boxplot(inherit.aes = TRUE) + #whiskers
theme_classic() +
theme(legend.position="none") +
theme(axis.text=element_text(size=15), #change font size of axis text
axis.title=element_text(size=20) #change font size of axis titles

)
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