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Archaeozoological data 

The osteological material discussed in the paper (partially presented in fieldwork reports: 

Osypińska 2003, 2010, 2014a, 2014b, 2016a, 2016b; Gauza 2005) was subject to analysis 

aimed at the most comprehensive taxonomic and anatomical identification of remains 

possible. The analysis comprised of several stages. In the case of well-preserved diagnostic 

features the bones were identified according to taxa and anatomy based on the comparable 

collections and relevant publications (Walker 1985; Peters 1986; Peters 1989; Peters et al. 

1997; Plug 2014). Skeletal remains of wild species were also subject to additional 

reassessment based on modern comparative collections in Belgium (L'Institut Royal des 

Sciences Naturelles de Belgique, Palaeontological Reseach Unit, Ghent University). Remains 

completely devoid of diagnostic features were counted and recorded in taxa and grouped 

according to the relevant context. 

The remains coming from the main species (the most important for human consumption) 

were divided into seven groups, reflecting the technological division of the carcass: head (H), 

torso (T), proximal part of anterior limb (PPAL), distal part of anterior limb (DPAL), 

proximal part of posterior limb (PPPL), distal part of posterior limb (DPPL) and phalanges 

(Ph). The main criterion for this division was the location of the bone in the skeleton. Then, 

the percentage of remains from a particular part of the carcass was calculated. The data 

obtained were compared with the percentages achieved by the bones in the model skeleton, 

adequate for a given group of animals (Lasota-Moskalewska 2008). Studies of anatomical 

distributions of remains were also carried out taking into account the chronological and 

functional diversity of particular contexts from which the remains came (Table S1). 

Anatomical identification consisted of the determination of individual skeletal elements from 

which the particular bone elements derived. On this basis, anatomical distributions were 

analysed for the remains of these species, whose assemblages were statistically significant. 
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Observations were made regarding the age of animals at the time of death based on the stage 

of ontogenetic development of teeth and bones (Grant 1982). These considered the extent of 

epiphyseal fusion (Schmid 1972; Lasota-Moskalewska 2008; Reitz & Wing 2008). Another 

method to determine the age of animals was recording the development of tooth wear (for 

sheep and goat: Payne 1973; Vigne & Helmer 2007; for cattle and pig: Grant 1982; 

Greenfield & Arnold 2008; Desbiez & Keuroghlian 2009). 

A part of the archaeozoological analysis, providing the most scientifically valuable data, were 

analyses of the morphology of breeding species (Table S2). Observations were mainly based 

on standardized osteometric protocol (Von den Driesch 1976). On the basis of the bones 

metrics, the height at the withers was calculated using adequate coefficients for pigs (Von 

den Driesch & Boessneck 1974). 

 

Table S1. Faunal remains from Banganarti (eleventh to twelfth centuries AD) in light of 

the basic functional-topographic differentiation of the site.  

Taxa Eastern 

district 

Fortifications Banganarti 

Total 

% % % 

Cattle (Bos primigenius f. domestica/Bos taurus) 49.52 46.13 47.15 

Sheep (Ovis aries)/goat (Capra hircus) 35.61 30.18 32.00 

Swine (Sus scrofa f. domestica)  12.28 20.12 17.47 

Donkey (Equus asinus) 0.66 0.14 0.32 

Equids (Equinae) 0.28 1.50 1.09 

Dog (Canis lupus f. domestica) - 0.24 0.16 

Dromedary (Camelus dromedarius) 0.95 1.06 1.02 

Dorcas gazelle (Gazella dorcas) 0.09 0.24 0.20 

Bushpig (Potamochoerus larvatus) 0.09 - 0.03 

Hare (Lepus capensis) - 0.04 0.03 

Rodents (Rodent sp.) 0.09 - 0.03 

Fish (Pisces sp.) 0.19 0.19 0.20 

Nile oyster (Etheria nilothica) 0.28 0.09 0.16 

NISP 1050 2057 3107 
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Table S2. The anatomical distribution of the pig remains from Banganarti.  

Part of the body Eastern district Fortifications Total Model 

skeleton 

(%) 

% Surplus/ 

deficiency 

% Surplus/ 

deficiency 

% Surplus/ 

deficiency 

Head 41.3 21.3 37.7 17.7 39.0 18.9 20 

Torso 18.5 -15.5 27.0 -7.1 24.1 -9.8 34 

Proximal part of 

anterior limb 

18.0 14.0 10.8 6.8 13.1 9.1 4 

Distal part of 

anterior limb 

3.2 -6.7 4.2 -5.8 3.8 -6.1 10 

Proximal part of 

posterior limb 

13.6 10.5 14.0 11.0 14.0 10.8 3 

Distal part of 

posterior limb 

3.8 -5.2 4.2 -4.7 4.0 -4.9 9 

Phalanges  1.6 -18.3 2.1 -17.9 1.9 -18.0 20 

NISP 129  414  543   

 

Table S3. Pigs from Makurian Banganarti: osteometric data. 

Bone/tooth Dimensions (mm) Height at the withers 

(WH, cm) 

Third molar 36.7; 34.0; 33.3; 32.7; 32.5  

Scapula GLP-34.6; SLC-23.4 

GLP-34.3; SLC-21.7 

GLP-33.2; SLC-22.5 

GLP-32.7; SLC-21.9 

GLP-32.2; SLC-20.1 

GLP-31.7; SLC-20.3 

GLP-30.8; SLC-19.5 

GLP-30.6; SLC-16.4 

GLP-30.3; SLC-19.2 

GLP-29.9; SLC-19.7 

GLP-29.7; SLC-19,5 

GLP-28.4; SLC-17.7 
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Humerus Bd-35.7; BT-26.5 

Bd-34.5; BT-26.0 

Bd-34.7; BT-28.8 

Bd-34.1; BT-26.4 

Bd-34.6; BT-25.6 

Bd-33.9; BT-25.7 

Bd-33.6; BT-26.3 

Bd-33.6; BT-25.2 

Bd-33.4; BT-26.1 

Bd-32.7; BT-25,8 

Bd-31.5; BT-23.6 

Bd-31.3; BT-23.0 

Bd-30.9; BT-26,7 

Bd-30.8; BT-24,9 

Bd-30.2; BT-25.7 

 

Radius GL-137.6; Bp-23.8; Bd-27.7 

Bp-23.6; 25.7; 25.4 

72.5 

Femur GL-167.2; Bd-67.4 61.0 

Calcaneus GL-71.2 66,5 

Talus GL-41.4; 40.8 74.1; 73.0 

Medial 

phalanx 

GL-45.2; Bp-31.2; SD-27.0; 

Bd-29.5 

GL-40.5; Bp-26.3; SD-21.3; 

Bd-22.7 

 

 

The literary sources 

A classic example of the usefulness of literary sources for analysis of is Miracle 18 from the 

collection of Arabic texts relating to Saint Menas, published by Felicitas Jaritz (1993). It 

states that a villain named Bastamun used to steal the pigs belonging to the church of Abu 

Menas. The Saint was patient with his wrongdoing, but not forever. One day the man came, 

as usual, took a pig, returned to his house, slaughtered the pig and cut it into pieces. 

“Immediately after that, God gave an order, and that flesh became stone” (Jaritz 1993: 176). 
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Another story narrates the adventure of a soldier in the service of the king. When he rode past 

the Saint Menas church one of the pigs disturbed the horse's gait, whereupon the soldier fell 

down. He grabbed the pig, slaughtered it and tried to take it home, but servants and pilgrims 

who were standing in front of the church, said: “Hey man, why did you do that? Know that 

this pig belongs to the church of the Holy Abu Menas. Now we believe that he will soon take 

revenge on you” (Jaritz 1993: 173). The above narrative suggests that the pigs were foraging 

in the vicinity of the Saint Menas church, because it is hardly imaginable that the mounted 

soldier entered a pig-sty. Nevertheless, the custom of bringing pigs to the church as offerings 

to the Saint and keeping them in enclosures is attested in another version of Miracle 18 and in 

Miracle 20 (Jaritz 1993: 203, 205, 231). As a rule, however, the texts speak of Saint Menas’ 

pigs or simply of the pigs belonging to the church of St Menas without specifying the place 

or mode of their breeding (Jaritz 1993: 173, 176). 

Further literary evidence for the presence of pig flocks in the pilgrimage centres is provided 

by the writings of Sophronius of Jerusalem, a sixth/seventh century monk and theologian. He 

authored a collection of miracles worked by Saint Cyrus and Saint John in Menuthis in 

Lower Egypt (Delattre 2008). In two miracles (nos. 11 and 49) there are clear hints at the 

ubiquitous presence of pigs in the vicinity of the Church of Four Evangelists in Menouthis, 

which was the focal point of the pilgrimage site there (Delattre 2008). The story narrated in 

Miracle 11 starts when a little girl fell out through a window in a house standing close to the 

sanctuary of Saint Cyrus and Saint John. It ends when the girl was found unharmed, sitting on 

the floor, near the (Saint’s) grave “happy with the pigs present there”. In another miracle 

wrought by Saint Cyrus and Saint John (Miracle 49), also narrated by Sophronius, two men 

Piamoth and Georgios, appropriated a pig destined for the sanctuary of the Saints. Needless 

to say they were severely punished by the holy healers. 
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