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- GEHIR project (http://gehir.phil.muni.cz) 
- Application of  innovative methods used in the 

study of the dynamics of complex systems 

(mathematical and computational modelling, 
network science) to the historiography of ancient 
Graeco-Roman religions 

- Isis and Sarapis case study 

 INTRODUCTION 



 
 

 
 
Early in the Ptolemaic era (cca 305 - 167 
BCE), the Egyptian cults spread 
successfully to the ports in the ancient 
Mediterranean. 
 
The main hypotheses in the academic 
discussion: 
 

a) Maritime trade (Egypt as exporter of 
grain, Sailors as worshippers) 
b) Political activity (Cults of Isis tied to 
the ruling dynasty) 
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To be able to compare the possible impacts of different factors on the spread of 

Egyptian cults on the ancient transportation network in the Aegean Sea region, we 

 

- 1) constructed a model of the ancient maritime transportation network as a 

platform for the quantitative analysis 

 

- 2) transformed selected factors of possible influence on the spread of 

Egyptian cults into georeferenced parameters of the network 

 

- 3) defined a mathematical model which allowed us to determine which 

parameters of the network explain the spatial dissemination of archaeological 

evidence connected to Egyptian cults 

 
 

METHODOLOGY 



 

 

 

- extracted geometries of all relevant islands in our area of 
interest 

 
- filtered relevant major ancient ports from dataset of 

modern and ancient ports (Arthur de Graauw) 
 
- maps from Arnaud (Les routes de la navigation antique: 

itinéraires en Méditerranée) were scanned and 
georeferenced in GIS software and all the routes were 
redrawn 

 
- reason: measure distances 

MEASURING DISTANCES -  

NETWORK CONSTRUCTION 



 
 
 
 
- Distance measurements 

 

NETWORK CONSTRUCTION - 

“DYNAMICAL” 



 
 
 
 
- Centrality values 

 

NETWORK CONSTRUCTION - 

STATIC 



 

 

 

  Global centrality values 

- betweenness/closeness 
- eigenvector/degree 
- … 

CENTRALITY  

VALUES 



 

 

  Real situation 

- only ships from Alexandria 

CENTRALITY  

VALUES 



TRADE FACTOR - 

ENVIRONMENTAL MODEL 
 
- Assumptions 

- food consumed = food produced + food trade saldo 
(food imported  - food exported) 
- Imported food = food consumed - food produced 

- quantity of consumed food ~ number of inhabitants 
- physical predispositions of island  ~ quantity of 

produced food  



 

 

 

MODEL 

SCHEME 



ENVIRONMENTAL MODEL INPUTS - 

TERRAIN 



ENVIRONMENTAL MODEL INPUTS - 

RAINFALL 



ENVIRONMENTAL MODEL OUTPUTS - 

PRODUCTION 



ENVIRONMENTAL MODEL INPUTS -  

POPULATION ESTIMATIONS 

Islands/Estimates Census Hansen - polis 

Ruschenbusch - 

tribute 

Paros 6504 5625 57600 

Tenos 12300 1125 6400 

Kythnos 4353 2813 9600 

Naxos 17440 3000 21330 

Andros 18809 15000 19200 

Ios 2171 1013 1600 



ENVIRONMENTAL MODEL 

OUTPUTS -  

STARVATION RATIO 



POLITICAL LEVEL -  

GARRISONS 
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MATHEMATICAL ANALYSIS  
- Data exploration 
- Looking for relevant correlations and patterns 
- Complex mathematical model 



 RESULTS 
- Presence of the Ptolemaic garrisons intensifies the 

presence of the cult (40-50% of variability) 

 

- Agricultural self-sufficiency reduces the presence of 
the cult (10-15% of variability) 

 

- Higher degrees of centrality intensify the presence of 
the cult (around 10% of variability) 

 

- The agricultural factor is gaining significance in areas 
far from garrisons 
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