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“It’s cheap, light, quick, fireproof and has a tiny carbon
footprint compared to concrete. No wonder the ‘great
forgotten material of our time’ is staging a comeback”

“The miracle new sustainable product that's
revolutionising architecture — stone!”

The Guardian, March 2020

This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under grant agreement No 731166
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Ornamental stone Is

.- ADurable and High Quality construction material
- Has NOt run out of fashion for 5000 years

. The TACE of our cultural and architectural heritage
e Local Iy or €0 jonal Iy available all over Europe
- Alarge amount oijbS

e | ess climate impact than most other, non-organic

construction materials

This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under grant agreement No 731166
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Europe has

. Alarge diverSity of stone materials

. alarge number of unigue resources wit long history
 Workforce and skills t exploit the resources

¢ LaCk of a harmonised information platform

¢ LaCk of proper tools for value assessment beyound short-term economic

EuroLithos answer: get these resources on the map
and provide tools for proper resource management
ald
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EUROLITHOS:

Eurolithos coverage

Legend
Eurolithos coverage

- Eurolithos partner

- Minerals4eu deliverance (GeoEra member)
j Other Geoera member

No coverage

innovation programme under grant agreement No 731166

This project has received funding from the European Union’s Horizon 2020 research and

Countries in Europe that are
members of EuroLithos or
other, connected projects
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European Ornamental
Stone Resources

EUROLITHOS
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Until now: 1220 Unique stone types, 350 of
them with detailed reports

Will continue after project end

S N,
This project has received funding from the European Union’s Horizon 2020 research and ‘f*
innovation programme under grant agreement No 731166 Geo€RA ",
RALW MATERIALS }‘ '




European Ornamental
St Re

GeoERA - RAW MATERIALS

Eurolithos Atlas

nental stone resources in Cro

EurolLithos Country Atlas

Emilia-Romagna Region, Italy
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EuroLithos country
atlas: Norway
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EUROLITHOS:

var

EUROLITHOS®

ar

Eurolithos case study

e Iddefjord granite quarry landscape

Eurolithos case study Eurolithos case study

Magura Calanului - Heritage assessment of
historical quarry

EUROLITHOS

Eurolithos case study

Sustainable exploitat

on of ornamental

stones in Macigo Calcario Estremenho,

Value assessment of large quarr

Geological Institute of Romania

EUROLITHOS

-

Eurolithos case study Eurolithos case study

Nicosi

Thematic focus: Stone and bullt heritage

partner:

pon
Author: Christodoulos Hadjigeorgiou
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European Ornamental
Stone Resources
i e :

| Home | News | About ‘ Work packages| Gallery ‘ Results

Eurolithos Newsletter No. 5 - Nov 2021

[u‘wea Ornamenta
ne Resources

THE LEGACY OF EUROLITHOS
In the past year, EuroLithos partners have worked in close collaboration with the
administrators of the GeoEra Information Platform to ensure that vast amounts of information
regarding European omamental stone is open and freely accessible o the public. As a resuif,
Eurolithos has set up the framework for collecting the unique stone resources, already half the
European countries have made a significant contribution. Although the project is near its end,
partners are committed to adding more information to this piatform and encouraging national
geological agencies in

ler No.3: Special Update on
" 12 Case Studies

Rracitiona! crafts in modern stone production (Norway
an update on the progress on EuroLitl
Early this year the EurolLit el
ed their case study overview (D5.1) which ide: d the 12 case studies that
«conducted under four ther esource value assessment,
and built heritage, Stone dnd mmngvblc heritage i Sustainability. The task
linvolves of 8 Eurolit

sliverable 5 “Ornamental Stone
the Croatian Geological Survey

*Smile, pariners!® Tom Heldal and other
hos consortium members met on 20
Seplember 1o agree upon & time plan 1o
complete the remaining actons before the
project ends on 31 October. Some of the
most important  deliverables left are
Eurolithos atias (map services and country
atases (WP3), upioading of the directory of
omamental stone _ resoun (WP4),
guidelines for assessing heritage values of
omamental stone resources (WPS5) and
functional harvesting system for _nation:
databases to the EGDI platform (WPS).

WORKING TOWARDS A COMPLETE PA| NEU’(OPEAN ORNAMENTAL STONE ATLAS
Eurolithos WG3 aimed (e develop
the first version of the first Pan-
European omamental Sions. Aa'a
result. the online Atlas now displays
exisiing  available data on the
provenance European
Ornamental Stones.

1 (ISPRA)

Ornamental stone is a low-emission
material commonly used both inside
and outside buildings. Therefore,
increased use of stone is foreseen

The consortium also discussed
volume 1o be published in e
NGU Bulletin series

cology (LNEG)

eloped project concepts and methodologies that
3 tudies described in this report. Eurolithos WP5 aims
t valorization of stone resources. We believe that such
icy that ensures improved of stone-built heritage, better

etter protection of stone resources in land-use planning

mermbers 20 Segsember Vaer ad of

Romania. enceurages partners © smile

GeoRemourc
“Eurcithos has 8 010 ¢

ase studies on Omamental Stone Heritage
arge quarry landscapes (Iddeflord granite quarry, Norwa;

- sessment of historical quarry (Magura Calanului, Romania
i of quarry landscapes (Putidéa, Brag, Croatia)

data_solutions for linking or tal_stone resources with buildings
rondheim, Norway.
The use of calcarenite as built stone from antiquity to recent times (Nicosia, rus

Linking natural stone from the island of Bra¢, with built heritage (Croatia)
Slone and built heritage: the Carrara Marble (Alpi Apuane District)
crafts in modern stone production (Norway)

European Omamental Stone Resources Newsletter No. 3, March 2020 - Page 1

innovation programme under grant agreement No 731166

research project on European Ornamental Stone Resources
Newsletter

No. 2, Juiy 2019

ROLITHOS

ata glance
Project Assembly meeting in Trondheim, Norway July 3-4
1t's a time for some case studies!
The Oppdal schist: Designing the future using traditional knowledge
Meet our new WP2 Leader
New website and social media channels
Are you a super-stakeholder?

project assembly in Trondheim, Norway July 3-4, 2019

project assembly meeting was heid in Trondheim, July 3, 2019. Most of the Eurolithos

were present. The main issues addressed at the meeting were Deliverable 3.1 (Summary of

and type of available spatial data in each country partner and the framework for the Atias),

structure of ornamental stone directory (WP4: technical properties) and the start-up of several

in WPS. On July 4th, the consortium travelied south to the municipaiity of Oppdal to visit
that produce schist.

EuroLthos Newsleter No. 2. dy 2019

This project has received funding from the European Union’s Horizon 2020 research and

etter No.1 Contents

the Eurolithos project

Is a GEOERA research project on European Ornamental Stone Resources.
bugh omamental stone is today an important raw material produced all over Europe,
use locally and regionally is decreasing, along with related knowledge, traditions and

0s was founded upon the premise that increased knowledge of the geological
ity and historical use of natural stone in Europe can stimulate more sustainable use of
resource, which will in turn benefit enterprise, promote cultural heritage, and
tribute to developing effective land-use practices.

piithos Objectives

g objectives of the Eurolithos are the following: 1) establish a descriptive framework for
al stone resources in Europe, 2) create a directory database for stones and their
perties, 3) make a natural stone atlas on a European and country level linked to
ises and directories, 4) identify heritage values and establish guidelines for assessing
heritage value of natural stone, and finally 5) communication and dissemination to
nt stakeholders.

g Eurolithos consortium is composed of 16 partners from 14 countries, collectively

the project with relevant associates, authorities and industry partners.
For more information: http://qecera.eu/projects/eurolithos1/

European Omamental Stone Resources Newsletter No. 1, May 2019 - Page 1
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EUROLITHOS

European Ornamental Stone Resources.

Project number Geo€.171.017

Deliverable D5.2- D5.4
Guidelines for

. Zeljko Dedié (HGI-CGS)
assessing non- S e ain

. ;. information from

economIC selected countries and
values of
ornamental
stone resources vessmm:

Authors and affiliation:

‘Tom Heldal (NGU), Deliverables D4.1-D4.2

Guideline for using the
E-mail of lead author: Directory
tom.heidal@ngu.no

This report is part of a project that has
recelved funding by the European Union's
Horizon 2020 research and innovation
programme under grant agreement

number 731166.
. Ge,eemﬂn*?'

n Ol

EUROLITHOS

731166 | GeckRA

European Ornamental Stone Resources

Authors and Affiliation:

Konstantinos Laskaridis
HS.G.ME.

Tom Heldal
NGU

E-mail of lead author:
laskaridis @igme.gr

Version: 13/12/2021

This report is part of a
project that has received
funding by the European
Union's  Horizon 2020
research and  innovation
programme  under grant
agreement number 731166.

EUROLITHOS

EUROLITHOS

European Omamental Stone Resources

Deliverable D3.1

Summary on the nature
and type of available
spatial data in each
country partner and
framework for the Atlas.

European or
stone resources

=
European Ornamental Stone Resources. o
Europesn Omamental Stone s
Project number Gogll 017
Deliverable D3.2 Alsfiors and afliafon; ot
Jorge M. F. Carvalho B
LNEG Deliverable Di Tom Heldal (NGU),
Country-level and Tom Heldal
ek el B e A\ 4
r n-levi t ! 5
UrOpearl-ie O as E-mall of lead author:
templates for input of iorge.carvalho@ineg.pt
harmonized data
Version: 14-10-2020 E-mail of lead author:
tom heldsl@ngu.no
‘This report is part of a project that has.
received funding by the European Union’s
Horizon 2020 research and innovation:
programme under grant agreement
number 731166.
This report is part of a project that has
received funding by the European
Union's Horizon 2020 research and ey
innovation programme under grant
agreement number 731166. Dbl nouhat L2
Dissemination level Open
Deierable name Fvatustion of P protoypes
Work paciage WPS ORNAMENTAL STONE HERTAGE
Lead WP/Deliverable beneficiary NGU
Deliverable status
‘Submitted (Author(s)) [1512201 [«
Verified (WP leader] [Buma_[x
Approved (Coordinator] [z [x

cesad ¥

Authors and affiiation:

Jorge M. F. Carvalho (LNEG)
Tom Heldal (NGU)

E-mail of lead author:
jorge.carvalho@lneg.pt

Version: 28-07-2019

This reporl is part of a project that has
recelved funding by the European
Unlon's Horizon 2020 research and
Innovation  programme  under  grant
agreement number 731186,

EUROLITHOS

European Omamental Stone Resources
Project number GeoE.uox

Deliverable D6.1

Data and information
structure for the
knowledge platform on

EUROLITHOS

European Oramental Stone Resources
Project number GeoE.171.017

Deliverable D5.1

Eurolithos case study
collection

EUROLITHOS:!

European Oramental Stone Resources

Authors and affliation:
Zoljko Dedi¢ (HGI-CGS), Tom
Heldal (NGU), Jorge Carvalho Jorge M. F. Carvalho
(LNEG), Valentina Cetean (IGR), LNEG

Christodoulos Hadjigeorgiou
(GSD), Javier Martinez Martinez Country-level atlases and a mww
European Atlas of

Authors and affiliation:

Deliverable D3.3

(IGME), Mauro Lucarini (ISPRA),

Micka T L s) . G. Hadjigeorgiou, C. Hadjigeorgiou
[ra—— Ornamental Stones. Printed ©cso
iai H Maria Teresa de Nardo
Emal of lead author: and digital versions oo
zdedic@hgi-cgs.hr Rk AT Al
HSGME

Version: 30-01-2020

M. Lucarini, F. Fumanti

Authors and affiliation:
‘Tom Heldal (NGU)

Jorge M. F. Carvalho (LNEG)
Kostas Laskaridis (IGME-Gr)
[rravRs—

E-mail of lead author:
tom. no

Version: 14-01-2019

This reportis part of a project that has
received funding by the European
Union's Horizon 2020 research and
innovation programme under grant
‘agreement number 731166.

ISPRA
S. Mileti¢, M. Novak
GeoZS

This report s part of a project that has
received funding by the European
Union's Horizon 2020 research and
innovation. programme under grant
agreement number 731166.

E-mail of lead author:
jorge.carvalho@ineg.pt

Version: 29-10-2021

This report is part of a project that has
received funding by the European Union's
Horizon 2020 research and innovation

programme under grant agreement number

731166,
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UNFC and ornamental stone resources —
Larvikite case study

EUROLITHOS

Tom Heldal, Geological Survey of Norway

Helene Fromreide Nesheim, LUNDHS,

Case study Mintellay

Deliverable 6.3. Eurolithos

Jonuary 14, 2021
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Plus....

e Scientific publications - NGU Bulletin (Special Publication) —
manuscript deadline January 14

This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under grant agreement No 731166
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Google Eurolithos

About 4,630 results (0.36 seconds)

hitps:/Awwveeurolithos.org ¢

PI’OjeCt Web Eurolithos: Home

The Eurolithos consoriium is composed of 15 pariners from 14 countries, collectively forming a
strong and innovative research group.

About Gallery

Eurolithos will produce an atlas on The Iddefjord Granite is grey to
European natural stones .. pinkish, but the main ..

Geoera Deliverables

‘Within GeoERA 48, national and Summary on the nature and type of
regional Geological Survey ... available spatial data in each ...

12 Case Studies Work packages

In its report, Working Group 5 on The work will address three
Omamental Stone Heritage .. aspects of stone heritage; the ..

More results from eurolithos.org =

hitps://geoera_eu » projects » eurolithos1  #

European Ornamental stone resources (EuroLithos) - GeocERA

G eo E ra We b EuroLithos will result in an ornamental stone knowledge base under the umbrella of EGDI

covering harmonised spafial data on European stone resources, atlas of ..

hitps:/ifwwa facebook com » .. > Science Website  §

Face book Eurolithos - Home | Facebook

Eurolithos, Trondheim, Morway. 126 likes. Eurolithos is 8 GEOERA research project on
European Ornamental Stone Resources, funded by Horizon 2020.

TWItter hitps:iftwitter.com » eurclithos

Eurolithos - Twitter

... of European natural stone and preserve geoheritage #Horizon2020 #Geoera #rawmaterials
#naturalstone. Trondheim, Norway eurolithos.org Joined June 2019

This project has received funding from the European Union’s Horizon 2020 research and

innovation programme under grant agreement No 731166 Geo€RA :
RAW MATERIALS W
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EUROLITHOS

European Ornamental
Stone Resources
3 t e SR S,

EUROPEAN

ORNAMENTAL STONE
RESOU RCES

https://www.eurolithos.org/

This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under grant agreement No 731166

Geoeﬂl’

European Ornamental stone resources (EuroLithos)
EUROLITHOS

0

GIS viewer for Eurolithos results

https://geoera.eu/projects/eurolithos1/

=]

e
Geo€RA "
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., Eurolithos
w Published by Anne Liinamaa @ - 21 October - @

In this Eurolithos case study, our partner the Geological Survey Department (GSD) Cyrus, has

.
taken a closer look at the stone heritage of Nicosia and the calcarenite quarries that provide

the building stone. @ Eur0|lth°s
Calcarenite has been used as a building material since antiquity and authors suggest that 155 Tweets

organized quarrying in the surrounding area must have existed at least since medieval times.
Based on surveys carried out by the GSD underground quarries are located in the areas of the
city of Nicosia and especially in Aglantzia, Agia Paraskevi, Dasoupoli, Acropolis and west of
Nicosia in Mammari and Gerolakkos villages.

Download Case Study:

https://tinyurl.com/yztntnty

The built heritage of Nicosia, Cyprus

Thematic focus: Stone and built heritage
Responsible partner: Geological Survey Department
Author: Christodoulos Hadjigeorgiou

Edit profile

Eurolithos
@eurolithos

Aiming to increase the responsible use of European natural stone and preserve
geoheritage #Horizon2020 #Geoera #rawmaterials #naturalstone

© Trondheim, Norway (& eurolithos.org Joined June 2019

192 Following 116 Followers

530 96 I WI tte r
People reached Engagements Boost post

Facebook

This project has received funding from the European Union’s Horizon 2020 research and ‘f*l
innovation programme under grant agreement No 731166 Geo€RA

RAL MATERIALS
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Eurolithos afterlife and continuation

* Geological Survey of Norway (NGU) will provide regular
update services for map and directory for 5 years

 NGU will maintain website and make project to «Eurolithos
Community»

 Contribution of new data and new countries are all
welcome

= bk,
This project has received funding from the European Union’s Horizon 2020 research and f#
innovation programme under grant agreement No 731166 Geo€RA
RALW MATERIALS ‘ ‘




[] Neogene

[] Paleogene

[] Cretaceous
(] Upper Jurassic
[] Middle Jurassic
[ Lower - Mid. Jurassic
[ L. Jurassic (Hettang.)
[#4 Igneous rocks
— Main faults

Mining distric
of origin

R

Moca Creme

quarrying sit i

Adapted from sheet
26B,D&27AC;

Geol. Map Portugal,

1/50000, LNEG

This project has received funding from the European L
innovation programme under grant agreement No 731

Physical properties

Apparent Open Water absorption at Uniaxial
density | porosity (EN atmospheric Compressive u:::leexru;:Lz::rrgttr;d
(EN 1936) 1936) pressure (EN 13755) | strength (EN 1926) | | . (e 12372) MPa
kg/m3 % wol %o wt MPa
2480 6.9 31 135 14.9

Real density | Total porosity | Water absorption coefficient
(EN 1936) (EN 1936) % | by capillary (EN 1925) (g/m2
kg/m3 vol x s0,5) 11
17.4 (Cz)

Frost resistance (EN 12371)

Flexural strength under |
constant moment (EN

Sources of more information

T of .
Technological Test (Test A) t!; irmzmuﬂn Name of provider URL
Flexural strength Geological survey of Portugal
Uniaxial i
(EN 12372) after | Number slr:rla;t: (E;n:gr;::a;:r Number | € | This data sheet: | (Laboratério Nacional de Energia
freeza-lhma;facycling, of cycles | oo oo thaw cycling, MPa of cycles e Geologia, IP) dex_en.php
124 48 :mgrr;mamlal Primeira Pedra com/en/stones/moca-
Resistance to ageing by thermal shock (EN 14066) Commercial
Change in dynamic | Changei Change in cn; [rectory:
nge in dynamic ange in open ultrasound pulse i Environmental Earth Sciences
modulus of elasticity porosity strer | Scientific - -
' gt T velocity . Environmental Earth Sciences
(increase: +; (Increass: +; T *; loa | publication: Geol. Soc. London Spec. Publ
decrease: -) % decrease: -) % (increase: +; d - - pec. -
decrease: -) % Other
publication:
Resistance to Geological survey of Portugal
salt Breakii . (Laboratério Nacional de Energia e Geologia, IP)
Abrasion resistance (EN 14157) crystallisation hol | Compiled by: o Inac.of
(EN 12370)
Method A - Method B - Method C - Change in
Wide Wheel Béhme Amsler mass Breakil i
Abrasion | Abrasion Test, | Abrasion | (increase:+; | load,| | Version/date: V1/14/09/2021
Test, mm mm?* Test, mm | decrease: -), %
20.5 2900
Slip resistance by means of the pendulum tester o
(EN 14231 / CEN/TS 16165) Runt a5 Jh:u"ﬁ?' = =
Slip Resistance Value — SRV upture energy | Conductivity s
Tested surface P (EN 14158), Joule 1745),
finish Dry test Wet test Wim-K G e n n
condition condition (cdo]
matt polished 71 64 3 RALW MATERIALS




Styra Green marble, Greece EUROLITHOS

EUROLITHOS -
i o aa Gc_gg.g_g

Chemical properties

Main elements

Trace elements

Cr (ppm) | Mn (ppm) Cu (ppm) [ 2n (ppm)
| w0 [ 2 | o0 [ 40 [ 25 [ 4 | 22 [ 20 |

mm
o 5 o 7 o e o | o G |
NS IS N S S SN S

l” -
—
I

.‘)l;lii

i |
qul“l 1) . - l»thlx bt 1 _ _ i i
ot ‘%"-— (TP Cser ok ) b Tl e F (& topm) | e o] | Pr (pom] | N (o) | Sm (ppm] | v pom] | G tppm) | T (oo |

]
[ Oy (pom) | Ho (ppm) | Er (ppm) | Tm (ppm) | Yb (ppm) | Lu (ppm) |
- @ [ [ "]

i<

Q
Geo€RA %
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EUROLITHOS:

— ~

/ Mineral composition
If no accurate number, use MM=main minerals, SM = Subordinate minerals, AM=accessory minerals

1/ Feldspars (%) Amphiboles (%) Biotite (%) Opaques (%)

10
C— Kilometers ' ' \ Source of information: Lundhs

3 = This project has received funding from the European Union’s
*

A innovation programme under grant agreement No 731166 .
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GeoERA - RAW MATERIALS EUROLITHOS

Want to take part?

* Please contact: tom.heldal@ngu.no

S
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GeoERA - RAW MATERIALS

EUROLITHOS

Spring meeting Greece

Thank you for
= [Istening

1

www.eurolithos.orq

Tom.heldal@ngu.no

& LN

Gcoenn*_

RAL MATERIALS


http://www.eurolithos.org/
mailto:Tom.heldal@ngu.no

