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INFORMATION INTEGRATION FOR PREHISTORIC MINING ARCHAEOLOGY
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Prehistoric Copper Production in 
the Eastern and Central Alps
& Open Research Data Pilot

Text Mining Medieval Mining 
Texts

Geodata

Information Integration for 
Prehistoric Mining Archaeology:

Closing the gaps at Brixental and  
Pinzgau

THE GOAL: DOCUMENTATION AND DISCOVERY OF PAST MINING ACTIVITIES IN 
WESTERN AUSTRIA FROM PREHISTORY TO HISTORY & CLOSING THE GAPS AT 
BRIXENTAL AND  PINZGAU

Kitzbühel

Pinzgau

Brixental

https://www.uibk.ac.at/en/projects/inf-integ4pre-min-archaeo/ 

https://www.uibk.ac.at/en/projects/inf-integ4pre-min-archaeo/
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S20 Rigid Physical Feature

A8  Stratigraphic Unit

I5 Inference

CIDOC-CRM: E-Numbers
CRMsci: Scientific observation model S-Numbers
CRMinf: Argumentaiton model I-Numbers
CRMarchaeo: Excavation model A-Numbers

E7 Historic Activities

E27 Site

E19 Physical Object

S4 Observations



TEXT MINING MEDIEVAL MINING TEXTS - TMMMT
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Keydates

From 02/2019 – 02/2022
Funding: Austrian Academy of Sciences (ÖAW) go!Digital next generation 2018
Interdisciplinery team at the University of Innsbruck (Department of Linguistics, Digital Science Center, Institute of Archaeologies)

https://miningtext.at/

https://miningtext.at/


THE PROJECT „TEXT MINING MEDIEVAL MINING TEXTS“- TMMMT
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Schwazer Berglehenbuch, ca. 1515
(Hs. 1587)

Verleihbuch der Rattenberger 
Bergrichter, 1460-1463 (Hs. 37)

Tiroler Landesarchiv zu Innsbruck

Schwaz - Rattenberg



SEMANTIC NETWORK CREATION FOR MINING AREAS, PERSONS, MINES

Award of mining claim
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SHOW TAGS IN READ & SEARCH PLATTFORM

https://transkribus.eu/r/mining-hub/#/

https://app.transkribus.org/sites/mining-hub/
doc/643339/detail?pageid=5  

https://transkribus.eu/r/mining-hub/#/
https://app.transkribus.org/sites/mining-hub/doc/643339/detail?pageid=5
https://app.transkribus.org/sites/mining-hub/doc/643339/detail?pageid=5


Person Name

Place Name
Mine name

FROM MINING HUB TO GRAPH

https://app.transkribus.org/sites/mining-hub/
doc/643339/detail?pageid=55  

https://app.transkribus.org/sites/mining-hub/doc/643339/detail?pageid=55
https://app.transkribus.org/sites/mining-hub/doc/643339/detail?pageid=55


FROM THE TEXT TO THE NETWORK: MINE - HEILIGE DREI KÖNIGE
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ORD: Documentation of

o Archaeological 
Surveys

o Archaeological 
Excavations

o Archaeometric 
Analysis

D

FOR THE AUSTRIAN PART OF THE PROJECT -> OPEN RESEARCH DATA PILOT (ORD) 

PREHISTORIC COPPER PRODUCTION IN THE EASTERN AND CENTRAL ALPS

https://www.uibk.ac.at/himat/
projekte/dach/projektbeschrei
bung.html.en 

https://www.uibk.ac.at/projects/
ord4mining-archaeo/ 

https://www.uibk.ac.at/himat/projekte/dach/projektbeschreibung.html.en
https://www.uibk.ac.at/himat/projekte/dach/projektbeschreibung.html.en
https://www.uibk.ac.at/himat/projekte/dach/projektbeschreibung.html.en
https://www.uibk.ac.at/projects/ord4mining-archaeo/
https://www.uibk.ac.at/projects/ord4mining-archaeo/


INFORMATION EXTRACTION: DOCUMENTATION FOR THE FEDERAL MONUMENTS OFFICE
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Documentation for the Federal 
Monuments Office

List of findings Digitized list



EXCAVATION MODELLING
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p70 documented
o8 observed 
p140 assigned attribute

• At an archaeological Site at location xy: E27->P189 is approximated by ->E53 Place (Geometry)
• In trench 2 (test trench): E27(Site) -> P46 is composed of-> S20 (Trench)

• S20 (Trench) contains layer SU 4 (an ash-layer): S20 (Trench) -> P46 is composed of -> A8  Stratigraphic Unit
• An Object with Find-No. 8 was found in SU4: E19 Physical Object -> AP21 is contained in -> A8  Stratigraphic Unit



E27 SITE / S20 RIGID PHYSICAL FEATURE / E53 PLACE
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E7 ACTIVITY / I5 INFERENCE / I2BELIEF
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E19 PHYSICAL OBJECT / S3 MEASUREMENT
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THESAURUS IN SKOS WITH ALIGNMENT TO DARIAH BBT, GETTY AAT AND 
GEOLOGICAL SURVEY AUSTRIA

CAA 2019 Kraków

16

E27 Site/
S20 Rigid Physical Feature

Mining Structures

• Extraction
• Adit
• Underground mine
• Open cast mine

• Beneficiation site
• Smelting site

• Furnace
• Roasting bed

Objects

• Slag cake

S4 Observation

Dating

• 14C
• Dendrochronology
• Typology

Field work

• Field survey
• Excavation

Geochemical Analysis

I5 Inference / 

I2 Belief

Period

• Bronze Age
• Early
• Middle
• Late

• Iron Age
• Hallstatt
• La Tene

Mining Activities

• Extraction
• Beneficiation
• Smelting

• Melting
• Slag processing
• Roasting
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5.1. Data Entry in Spreadsheet (Excel)

RDF Creation

5.3-4. Identifier creation / 
Joins in Database (Postgres)

5.5-6. Put Conceptual Mapping  to 
RDF Modelling (Ontotext-Refine)

5.7 SPARQL in Triple Store 
(GraphDB) to insert in named 
graph and create RDFstar



KNOWLEDGE GRAPH
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Implementation Design
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Master Data in 
Knowledge Graph (RDF)

Files in File Storage/Picture Storage (SW: e.g. Google Drive) WebGIS for complex Geovisualisation, spatial analysis

Resource Discovery Application

https://orawww.uibk.ac.at/ap
ex/uprod/f?p=20240817:20:::
::P20_ID:380833

https://g9590262e493892-qnuste739ls5i4nv.adb.eu-fr
ankfurt-1.oraclecloudapps.com/ords/r/gain/mapuntode
v/collection?p311_list_map_view=LIST&session=116
454902847459

Graph Viewing-Editing Interface Application

https://orawww.uibk.ac.at/apex/uprod/f?p=20240817:20:::::P20_ID:380833
https://orawww.uibk.ac.at/apex/uprod/f?p=20240817:20:::::P20_ID:380833
https://orawww.uibk.ac.at/apex/uprod/f?p=20240817:20:::::P20_ID:380833
https://g9590262e493892-qnuste739ls5i4nv.adb.eu-frankfurt-1.oraclecloudapps.com/ords/r/gain/mapuntodev/collection?p311_list_map_view=LIST&session=116454902847459
https://g9590262e493892-qnuste739ls5i4nv.adb.eu-frankfurt-1.oraclecloudapps.com/ords/r/gain/mapuntodev/collection?p311_list_map_view=LIST&session=116454902847459
https://g9590262e493892-qnuste739ls5i4nv.adb.eu-frankfurt-1.oraclecloudapps.com/ords/r/gain/mapuntodev/collection?p311_list_map_view=LIST&session=116454902847459
https://g9590262e493892-qnuste739ls5i4nv.adb.eu-frankfurt-1.oraclecloudapps.com/ords/r/gain/mapuntodev/collection?p311_list_map_view=LIST&session=116454902847459


Graph Viewing-Editing Interface Application
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https://orawww.uibk.ac.at/apex/uprod/f?p=20240817:20:::::P20_ID:380833
https://orawww.uibk.ac.at/apex/uprod/f?p=20240817:20:::::P20_ID:380833
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Resource Discovery Application (in test)

E55
Type

E5 
Events

E53
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https://g9590262e493892-qnuste739ls5i4nv.
adb.eu-frankfurt-1.oraclecloudapps.com/ords/
r/gain/mapuntodev/collection?p311_list_map
_view=LIST&session=116454902847459

https://g9590262e493892-qnuste739ls5i4nv.adb.eu-frankfurt-1.oraclecloudapps.com/ords/r/gain/mapuntodev/collection?p311_list_map_view=LIST&session=116454902847459
https://g9590262e493892-qnuste739ls5i4nv.adb.eu-frankfurt-1.oraclecloudapps.com/ords/r/gain/mapuntodev/collection?p311_list_map_view=LIST&session=116454902847459
https://g9590262e493892-qnuste739ls5i4nv.adb.eu-frankfurt-1.oraclecloudapps.com/ords/r/gain/mapuntodev/collection?p311_list_map_view=LIST&session=116454902847459
https://g9590262e493892-qnuste739ls5i4nv.adb.eu-frankfurt-1.oraclecloudapps.com/ords/r/gain/mapuntodev/collection?p311_list_map_view=LIST&session=116454902847459

