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Supplementary Table S1 

 

Studies on skeletal remains of plague victims 

 

Author Site Country Period 
n° 

ind. 

Burial 

Type* 
Basis of Plague determination Anthropological studies note Included 

 Date C14   DNA Immun. 
Historical 

texts sex age pathologies 

Biological 

Stress 

markers 

 

Staskiewiz 

2007 1 
Aschheim Germany 

5th-7th 

cent. 

530-630 
2 

77 Mult 
 
3 

       x 

Seifert 2014 
2PhD thesis 

Aschheim Germany 
5th-7th 

cent. 
530-630 19 Mult 

 
3 

        

Helmuth and 

Ankner, 

19964 

Altenerding Germany 
5th-7th 

cent. 
 20 Ind+Mult 

 
3 

      1 x 

Castex, 20075 

Le Clos des 

Cordeliers, 

Sens, Yonne 

France 
5th-6th 

cent. 
 68 Mult 

 
6 

 
7  

    
Graph with 

mortality 

rates 
 

Castex, 20088 

Le Clos des 

Cordeliers, 

Sens, Yonne 

France 
5th-6th 

cent. 
 73 Mult 

 
6 

 
7  

    
Graph with 

mortality 

rates 
 

Castex, 

Kacki, 2016 9 

Le Clos des 

Cordeliers, 

Sens, Yonne 

France 
5th-6th 

cent. 
 73 Mult 

 
6 

 
7 

      x 

Castex, 

Kacki, 2016 9 

Poitiers, Poitou-

Charentes 
France 

5th-6th 

cent. 
 53 Mult          

Signoli et al. 

2009 10 

Place Camille 

Jouffray, 

Vienne (Isère) 

France 
760-

880 

610-

1040 
11 Mult 

 
11 

 
12  

     x 

Rubini 

199113  

Castro dei 

Volsci, 

Frosinone 

Italy 
6th 

cent. 
 148 Mult 

 
 

 
      

Rubini et al. 

201614 

Castro dei 

Volsci, 

Frosinone 

Italy 
6th 

cent. 
 179 Mult 

 
 

 
    

 
 

Waldron 

199215 

Royal Mint, 

East Smithfield, 

London 

UK 1348  600 Mult 
 
16 

 
 

     x 

Waldron 

200117 

Royal Mint, 

East Smithfield, 

London 

UK 1348  600 Mult 
 
16 

 
 

     x 



Author Site Country Period 
n° 

ind. 

Burial 

Type* 
Basis of Plague determination Anthropological studies note Included 

 Date C14   DNA Immun. 
Historical 

texts sex age pathologies 

Biological 

Stress 

marker 

 

Margerison 

and Knüsel, 

200218 

Royal Mint, 

East Smithfield, 

London 

UK 1349  473 Mult 
 
16 

        

Gowland and 

Chamberlain, 

200519 

Royal Mint, 

East Smithfield, 

London 

UK 1348  600 Mult 
 
16 

      

Graph with 

percentage 
of age 

classes 

 

DeWitte, 

200620  

PhD thesis 

Royal Mint, 

East Smithfield, 

London 

UK 
14th 

cent. 
 491 Mult 

 
16 

        

DeWitte, 

201021 

Royal Mint, 

East Smithfield, 

London 

UK 
14th 

cent. 
 299 Mult 

 
16 

        

DeWitte, 

2010b22 

Royal Mint, 

East Smithfield, 

London 

UK 
14th 

cent. 
 337 Mult 

 
16 

      

Graph with 
percentage 

of age 

classes 

 

De Witte 

201223 

Royal Mint, 

East Smithfield, 

London 

UK 
14th 

cent. 
 161 Mult 

 
16 

      
analysis of 

periodontal 
diseases 

x 

DeWitte and 

Hughes-

Morey, 

201224 

Royal Mint, 

East Smithfield, 

London 

UK 
14th 

cent. 
 127 Mult 

 
16 

 
 

      

De Witte, 

Slavin 201325 

Royal Mint, 

East Smithfield, 

London 

UK 
14th 

cent. 
 491 Mult 

 
16 

 
 

     x 

Rubini et al. 

201614 

Royal Mint, 

East Smithfield, 

London 

UK 
1348-

1350 
 636 Mult 

 
16 

      

Graph with 

percentage 

of age 
classes 

 

Grainger and 

Phillpotts, 

201126 

St Mary Grace 

Abbey, East 

Smithfield, 

London 

UK 
1350-

1400 
 199 Ind 

 
3,16 

        

Kacki 201627 

PhD thesis 

Hereford 

cathedral 
UK 

14th 

cent. 

1281-

138928 
185 Mult 

 
28 

 
28 

      x 

Castex, 

Kacki, 201629 

Hereford 

cathedral 
UK 

14th 

cent. 

1281-

138928 
185 Mult 

 
28 

 
28 

      

 

 

 

Prechel 

199630 
Lubeck Germany 

14th 

cent. 

1260-

1390 
671 Mult          



Author Site Country Period 
n° 

ind. 

Burial 

Type* 
Basis of Plague determination Anthropological studies note Included 

 Date C14   DNA Immun. 
Historical 

texts sex age pathologies 

Biological 

Stress 

marker 

 

Lütgert, 

200031 
Lubeck Germany 

14th 

cent. 

1260-

1390 
816 Mult        

not all are 

plague’s 

victims 
 

Wiechmann 

et al. 201032 

Manching 

Pichl, 

Ingolstadt 

Germany 
1250-

1500 
 6 Mult 

 
32 

        

Seifert 20142 

PhD thesis 

Manching 

Pichl, 

Ingolstadt 

Germany 
1250-

1500 
 21 Mult 

 
32 

       x 

Castex 20075 

Saint-Pierre de 

Dreux (Eure-et-

Loire) 

France 
14th 

cent. 
 72 Mult 

 
6 

      
Graph with 
mortality 

rates 
 

Castex 20088 

Saint-Pierre de 

Dreux (Eure-et-

Loire) 

France 
14th 

cent. 
 72 Mult 

 
6 

      
Graph with 

mortality 

rates 
 

Castex, 

Kacki, 201629 

Saint-Pierre de 

Dreux (Eure-et-

Loire) 

France 
14th 

cent. 
 72 Mult 

 
6 

        

Kacki 201627 

PhD thesis 

Saint-Pierre de 

Dreux (Eure-et-

Loire) 

France 
14th 

cent. 
 69 Mult 

 
6 

       x 

Passarius et 

al. 200833 
Vilarnau France 

14th 

cent. 
 19 Mult         x 

Le Forestier 

201234 
Bondy France 

14th 

cent. 

1297- 

1373 
12 Mult 

 
35 

 
7 

      x 

Kacki et al., 

201136 

Saint-Laurent-

de-la-

Cabrerisse 

France 
14th 

cent. 

1279-

1409 
13 Ind+Mult 

 
28 

 
 

      x 

Crubezy et al. 

200637 

Saints-Côme-

et-Damien, 

Montpellier 

France 
14th 

cent. 
 13 Mult 

 
38 

       x 

Kacki, Castex 

200439 

Basilica dels 

Sants Just i 

Pastor, 

Barcelona 

Spain 
14th 

cent. 

14th 

cent.40 
120 Mult 

 
41 

       x 

Castex,Kacki, 

201629 

Basilica dels 

Sants Just i 

Pastor, 

Barcelona 

 

Spain 
14th 

cent. 

14th 

cent.40 
120 Mult 

 
41 

        



Author Site Country Period 
n° 

ind. 

Burial 

Type* 
Basis of Plague determination Anthropological studies note Included 

 Date C14   DNA Immun. 
Historical 

texts sex age pathologies 

Biological 

Stress 

marker 

 

Gambaro et 

al. 200142 

Lazzaretto 

Vecchio, 

Venice 

Italy 

14th-

17th 

cent. 

 331 Mult 
 
43 

 
7 

      x 

Signoli et al., 

200844 

Lazzaretto 

Vecchio,Venice 
Italy 

1478-

1486 
 184 Mult 

 
43 

 
7 

       

Bizot 200545 
Les Fedons, 

Lambesc 
France 1590  133 Ind+Mult 

 
46 

 
12 

       

Castex 20075 
Les Fedons, 

Lambesc 
France 

16th 

cent. 
 133 Ind+Mult 

 
46 

 
12 

 
45 

    
Graph with 

mortality 

rates 
 

Castex 20088 
Les Fedons, 

Lambesc 
France 

16th 

cent. 
 133 Ind+Mult 

 
46 

 
12 

 
45 

    
Graph with 
mortality 

rates 
 

Bianucci et 

al. 200812 

Les Fedons, 

Lambesc 
France 1590  133 Ind+Mult 

 
46 

 
 

 
45 

      

Kacki 201627 

PhD thesis 

Les Fedons, 

Lambesc 
France 

16th 

cent. 
 133 Ind+Mult 

 
46 

 
12 

 
45 

     x 

Castex, 

Kacki, 201629 

Les Fedons, 

Lambesc 
France 

16th 

cent. 
 133 Ind+Mult 

 
46 

 
12 

 
45 

      

Bianucci et 

al., 200947 

Sainte-Croix 

Abbey, Poitiers 
France 

After 

1524 
 6 Ind          

Boucherie et 

al. 201648 

Maria Troon, 

Dendermonde 
Belgium 

1579-

1584 

1455-

163227 
99 Ind+Mult   

 
49 

     x 

Kacki 201627 

PhD thesis 

Maria Troon, 

Dendermonde 
Belgium 

16th 

cent. 

1455-

163227 
99 Ind+Mult   

 
49 

     x 

Castex, 

Kacki, 201629 

Maria Troon, 

Dendermonde 
Belgium 

16th 

cent. 

1455-

163227 
99 Ind+Mult   

 
49 

      

Milanese, 

201050 

Lo Quarter, 

Alghero 
Italy 

1582-

1583 
 185 Mult  

 
51 

      x 

Bianucci et 

al. 201251 

Lo Quarter, 

Alghero 
Italy 

1582-

1583 
 10 Mult          

Seifert 20142 

PhD thesis 
Brandenburg Germany 

1618–

1648 
 9 Mult          

Signoli et al. 

200752 

Puy St. Pierre, 

Lariey 
France 

17th 

cent. 
 34 Ind+Mult  

 
12 

       

Bianucci et 

al. 200812 

Puy St. Pierre, 

Lariey 
France 

1628-

1632 
 34 Ind+Mult          

Ardagna et 

al. 201253 

Puy St. Pierre, 

Lariey 
France 

1629-

1630 
 34 Ind+Mult  

 
12 

      x 

Bianucci et 

al. 2009 

La Chaize-le-

Vicomte 
France 

1600-

1700 
 6 Mult          



Author Site Country Period 
n° 

ind. 

Burial 

Type* 
Basis of Plague determination Anthropological studies note Included 

 Date C14   DNA Immun. 
Historical 

texts sex age pathologies 

Biological 

Stress 

marker 

 

Bianucci et 

al. 2008 

La Butte aux 

Herbes, 

Draguignan 

France 
1649-

1650 
 8 Mult          

Hadjouis et 

al., 200654 

Saint-Maurice, 

Charenton le 

Pont 

France 
17th 

cent. 
 3 Ind          

Rinaldo et al. 

201455 

Osservanza, 

Imola 
Italy 

1629-

1630 
 92 Mult  

 
14 

 
56 

  
 
 

 
Only dental 

pathologies 
x 

Rubini et al. 

201614 

Osservanza, 

Imola 
Italy 

1629-

1630 
 114 Mult 

 
 
14 

 
56 

      

Caruso et al., 

201357 

Viale Sabotino, 

Milan 
Italy 

17th 

cent. 
 240 Mult          

Fiscella et al. 

200867 
Copenhagen Denmark 

1711-

1712 
 24 Ind+Mult         x 

Dutour et al. 

199458 

Rue Leca, 

Marseille 
France 

1720-

1722 
 22 Mult 

 
59 

 
12 

       

Signoli and 

Dutour, 

199760 

Rue Leca, 

l’Observance, 

Marseille 

France 
1720-

1722 
 22 Mult 

 
59 

 
12 

 
58 

     x 

Signoli and 

Dutour, 

199860 

Rue Leca, 

l’Observance, 

Marseille 

France 
1720-

1722 
 303 Mult 

 
59 

 
12 

 
58 

      

Bello et al. 

200661 

L’Observance, 

Marseille 
France 1722  179 Mult 

 
59 

 
12 

 
58 

     x 

Bianucci et 

al. 200812 

L’Observance, 

Marseille 
France 1722  172 Mult 

 
59 

 
 
58 

      

Signoli et al., 

200262 

L’Observance, 

Marseille 
France 1720  216 Mult 

 
59 

 
12 

 
58 

    

Graph with 

percentage 

of age 

classes 

 

Signoli, 

200863 

L’Observance, 

Marseille 
France 1720  216 Mult 

 
59 

 
12 

 
58 

    

Graph with 

percentage 

of age 

classes 

 

Chaumoitre 

et al. 200764 

Delos, 

Martigues + 

L'observance, 

Marseille 

France 
1720-

1722 
 113 Mult 

 
59 

 
12 

 
58,65 

     x 

Signoli et al., 

199565 

Le Delos, 

Martigues 
France 

1720-

1722 
 39 Mult  

 
12 

 
65 

      



Bianucci et 

al. 200812 

Le Delos, 

Martigues 
France 

1720-

1722 
 39 Mult  

 
12 

 
65 

     x 

Bianucci et 

al. 200812 

Le Couvent des 

Capucins de 

Ferrieres, 

Martigues 

France 
1720-

1722 
 210 Mult 

 
11 

 
 
66 

      

Tzortzis, 

Signoli 

200966 

Le Couvent des 

Capucins de 

Ferrieres, 

Martigues 

France 
1720-

1722 
 208 Mult 

 
11 

 
12 

      x 

1In Feldman et al. (2016), to seek for Y. pestis' DNA, the authors use samples from 10 out of the 16 double burials found in the early-medieval (5th-7thcentury) cemetery of Altenerding. From the 

names of the burials reported in the supplementary information of the paper, we could reconstruct the sex attribution and age-at-death of all the individual in a catalogue4. Yet, in the same catalogue, 

the 20 inhumations are attributed to different periods (6th and 7th c.). Since only two individuals (1175, 1176) were positive to molecular analyses, we cannot be sure that all the 20 individuals died 

for plague. For this reason, we have decided to exclude the site from the statistics, although a genome of the etiological agent is published. 

 



 

Supplementary Table S2 

Studies on skeletal remains of plague victims: skeletal bio-markers  

Skeletal Markers of Biological Stress 

Geographic 

area 

Site 

 

Period 

 

Sample 

n. 

Low 

Stature 

 

Cribra 

Orbit. 

Porotic 

Hyperost. 
Hypopl. 

Harris 

lines 
Periostitis 

Endocr. 

Remodeling 
Osteoarthritis 

Co-

morbidities

% 

Ref. 

Southern 

Germany 
Aschheim 

5th-7th 

cent. 
77  12/77  7/77      1 

UK 

Royal Mint, 

East Smithfield, 

London 

14th 491 A 5/ 44 A 17/ 93 A 85/ 94 A 74/ 98     

Periodontal 

disease: 

80/ 81 

23,25 

UK 

Royal Mint, 

East Smithfield, 

London 

1348-

1349 
600        

15-45+: 

M=(29.9%) 

F=  (19.4%) 

 15 

UK Hereford 14th 185  

A 4/31 

S 16/38 

A 12/36 

S 7/50 

A 33/37 

S 39/48 

 

A 32/78 

S 6/40 

2/88   27 

Northern 

France 

Saint-Pierre de 

Dreux (Eure-et-

Loire) 

 

14th 

 

69 

 

A 5/16 

S 10/16 

A 5/ 23 

   S 3/17 

A 9/16 

S 9/15 

 

A 8/16 

S 4/19 

A 1/13 

S 5/ 30 

  27 

Spain 

Basilica del 

Sants Just i 

Pastor, 

Barcelona 

14th 

 

120 

 

A 1/ 9 

S 2/10 

A 1/11 

S 1/13 

A 4/ 9 

S 9/15 

    Caries: 2/ 9 39 

Belgium 
Maria Troon, 

Dendermonde 
16th 99  

A 9/25 

S 12/23 

A 7/29 

S 8/30 

A 15/20 

S 24/30 

36/ 69 

A 8/24 

S 16/27 

A 4/24 

S 2/21 

  27,48 



Southern 

France 

Les Fedons, 

Lambesc 
16th 133  

A 9/45 

S 13/30 

 

A 42/55 

S 34/53 

  S 1/ 34   27 

Southern 

France 

Puy St. Pierre, 

Lariey 

1629-

1630 
34    

A 1/17 

S 2/17 

 

A 2/17 

S 4/17 

  

Tubercolosis: 

1/ 34 

53 

Northern 

Italy 

Osservanza, 

Imola 

1629-

1630 
92    51/ 92     

Caries: 65% 

Tartar: 53% 

Abscess:9% 

55 

Denmark Copenhagen 
1711-

1712 
24     3/ 24     67 

Southern 

France 

Delos, 

Martigues + 

L'observance, 

Marseille 

1720-

1722 
113     72/ 113     64 

A=Adult; S=SubAdult 

 

 

 

 

 

 



Dependent variable: sex ratio

St. Pierre Dreux

Hereford

Maria Troon
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Puy St. Pierre
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Supplementary Figure S1. Normal Probability Plot of Raw Residuals 



 

References 

1. Staskiewicz, The early medieval cemetery at Aschheim-Bajuware. in Skeletal series and their 

socioeconomic context. Documenta Archaeobiologiae 5 (eds Grupe, G. & Peters, J.) 35–56 (Verl. M. 

Leidorf, Rahden, 2007). 

2. Seifert, L. Mikroevolution und Geschichte der Pest: paläogenetische Detektion und 
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