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About ICOMOS

The International Council on Monuments

and Sites (ICOMOS) was founded in

1965 at Warsaw (Poland), one year after
the signature of the International Charter
on the Conservation and Restoration of
Monuments and Sites, known as sthe "Ve

nice Charter".

ICOMOS is an association of over 9000
cultural heritage professionals present in
over 120 countries throughout the world,
working for the conservation and protec
tion of monuments and sites > the only
global non>government organisation of

its kind.

It benefits from the cross>disciplinary ex
change of its members > architects, ar
chaeologists, geologists, art historians,
engineers, historians, planners, who fos
ter improved heritage conservation stan
dards and techniques for all forms of cul
tural properties: buildings, historic
towns, cultural landscapes, archaeologi
cal sites, etc.

ICOMOS is officially recognized as an ad
visory body to UNESCO, actively contri
buting to the World Heritage Committee
and taking part in the implementation of
the World Heritage Convention. It also
runs 28 specialised International Scienti
fic Committees on a variety of subjects.

The ICOMOS International Secretariat

and its specialized Documentation Centre
are located in Paris (France) > for furthe
information consult our web site.
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The ICOMOS International  Scientific
Committee for Stone (ISCS) is providing a
forum for the interchange of experience, ideas,
and knowledge in the field of stone conserva-
tion. ISCS aims at facilitating the publication,
dissemination and presentation of state of the
art reviews on pre-identified issues.
Simplification and demystification of scientific
information for practitioners are also part of the
main goals of the group.

In studies on stone deterioration and conserva-
tion, terminological confusions lead to major
communication problems between scientists,
conservators and practitioners. In this context, it
is of primary importance to set up a common
language; if degradation patterns can be
shown, named and described, then they can be
recognised and compared with similar ones in a
more accurate way in further investigations.
The ISCS glossary constitutes an important tool
for scientific discussions on decay phenomena
and processes. It is also an excellent basis for
tutorials on stone deterioration. It is based on
the careful examination of pre-existing glossa-
ries of English terms. It does not aim at repla-
cing these glossaries, often set up originally in
a language other than English, and for most of
them done to a high standard.

Now that we are able to present the Japanese
edition of vol. XV of the Monuments and Sites
series led by Tadateru Nishiura (ISCS Japan),
we would like to congratulate, as was already
done in the preface to the English-French edi-
tion of 2008, the International Scientific
Committee for Stone and its former President
Véronique Vergés-Belmin on the results of the
joint work, and we wish to thank especially our
colleague Stefan Simon for initiating the
Japanese translation.

Stone conservation is a crucial topic in monu-
ment conservation and many of our National
Committees all over the world hope for advice
and help from the specialists familiar with tradi-
tional and modern methods of conservation.
The lllustrated Glossary on Stone Deterioration
Patterns offers a wide range of suggestions and
practical advice. We hope that, after the
English-French , the English-German and
English-Japanese versions the Glossary will
also be translated into other languages. In view
of the accelerating decay of our stone monu-
ments worldwide this is an exemplary contribu-
tion which will promote the international coope-
ration so important in this field.

Gustavo Araoz, President of ICOMOS
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In 2001, when the group began its compiling
task, seven documents, comprising various
numbers of entries were identified as a basis for
collecting and combining useful terms into a ge-
neralised glossary.

The oldest one is an unpublished list of 21 terms
written by A. Arnold, D. Jeannette and K. Zehn-
der (1980), who performed that task within the
framework of the ISCS-petrography group acti-
vities. This glossary includes an alphabetical list
of terms in English, French and German, with re-
lated definitions in the three languages.

The second document is a compilation of 24 En-
glish terms with related definitions, published by
Grimmer (1984) of the U.S. National Park Ser-
vice.

The third document is the Italian Standard Nor-
mal 1/88 published in 1990 and called "Altera-
zioni macroscopiche dei materiali lapidei : lessi-
co". Each one of the 27 terms in this glossary is
illustrated by photographs, usually in two diffe-
rent scales and by a graphic chart to be used if
mapping of deterioration patterns is needed.
This glossary, and related definitions have been
translated into English by Apy Elena Charola.
This author has also translated the terms, wi-
thout their definitions, into Spanish and Portu-
guese.

The fourth set of documents is a proposal for a
terminology of stone decay forms on monu-
ments, written by Jose Delgado Rodrigues from
LNEC (Lisbon, Portugal). It comprises 26 terms,
and was largely inspired in internal documents
produced in the framework of the Petrography
Group of the ICOMOS Stone Committee and
published in its newsletter in 1991.

This proposal was used as a basis for the publi-
cation by LNEC, in 2004, of a glossary with short
definitions in Portuguese language, including
terms related to stone, masonry and render de-
terioration (Henriques et al., 2004). Each term is
translated into French, Italian and Spanish, and
is associated with a graphic chart.

The fifth document is a detailed contribution by
B. Fitzner, K. Heinrichs & R. Kownatzki (1995),
on classification and mapping of weathering
forms, which was updated in 2002 by Fitzner &
Heinrichs. This document presents as well defi-
nitions of terms which are found in a slightly al-
tered form in the present glossary, as an intro-
duction into the mapping of stone damages. The
thoroughly illustrated document classifies decay
patterns on the basis of type and intensity. A co-
lour and graphic chart is proposed, in the same
way as the one which can be found in the Italian
Standard Normal 1/88.

The sixth document (Franke et al. 1998) is a
multiauthored book published as a deliverable of
a FP5 European Commission research program.
The document is an Atlas and a classification of
brick masonry deterioration. It deals both with
deterioration of the material (bricks, joint and
pointing mortars), and with degradation of the
whole masonry. It was developed together with
an expert system, of which the acronym is
MDDS, which stands for "Masonry Damage Dia-
gnostic System". In fact all damage types contai-
ned in the document are to be found in the ex-
pert system (Van Hees et al 1995), aiming at
helping decision makers to diagnose the origin
of deterioration and select appropriate methods
and materials for brick masonry restoration.
The most recent document has been set up by
a group of experts from Germany (VDI 3798.
1998) VDI stands for "Verein Deutscher Inge-
nieure, i.e. Association of German Engineers".
This document is quite close to a standard, and
it is composed of a list of 14 terms in German,
with a translation into English, accompanied by
a definition and illustrations. A proposal for gra-
phic representation of the decay patterns is al-
so provided, as in the Italian Standard and in
the Fitzner system.

Although we did our best to gather all the avai-
lable information, we have obviously missed a
number of documents. One of them is an illus-
trated glossary of 30 terms edited by the “Quee-
n’s University of Belfast” (U.K.). On its website
(http://www.qub.ac.uk) one can find a compre-
hensive weathering features tutorial, which inclu-
des both degradation patterns of monuments and
natural outcrops, and also refers to anthropoge-
nic damage.
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GLOSSARY OVERVIEW
REEOEE

The glossary is arranged into 6 families
composed of 2 to 11 terms :

. General terms,

. Crack and deformation,

. Detachment,

. Features induced by material loss,

. Discoloration and deposit,

. Biological colonization

As far as possible, the authors have kept
within strict limits, describing deterioration
patterns observable by the naked eye. Only
a few families deviate from this general rule,
for instance “mechanical damage” which
includes terms such as “impact damage”,
“cut”, “scratch”, “abrasion”, and which is
clearly process and not feature oriented.

We have chosen to create a specific family
including terms related to surface morpholo-
gies, called “Features induced by material
loss”. This family is important because it
contains terms allowing a deterioration pat-
tern to be described even if there is no acti-
ve material loss at the time the object is
described. For instance a surface showing
alveolization may be subjected to active
granular disintegration or scaling. If there is
no more stone loss from the surface, it will
still have an alveolar relief, but with no fur-
ther loss of material, and the surface will
have a tendency to soil. The same is appli-
cable to “erosion” and “biological coloniza-
tion”, because a surface may have eroded
first and then be colonized by algae, lichen
or mosses.

The ISCS glossary only contains terms rela-
ted to stone material as an individual ele-
ment within a built object or sculpture. As a
consequence, the terms do not relate to the
description of the deterioration of a stone
masonry structure as a whole.

How to find a particular term in the
glossary ?

To find a term, one can search from the
table of contents on page 2, or go to the
index page 76.
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GENERAL TERMS

DETERIORATION . %1t WEATHERING . FElt

ALTERATION

Modification of the material that does not
necessarily imply a worsening of its charac-
teristics from the point of view of conserva-

TrH

RENBEICSVT, TOREOELE
TIRBEOBEVNENER, fIZFEAMIC
NELCUENSEENE "EE, £LT

tion. For instance, a reversible coating R&Eh3dAELNEW,
applied on a stone may be considered as

an alteration.

DAMAGE RE

Human perception of the loss of value due
to decay.

BRIC K > TRAL MBS T2 AM
DHE,

DECAY
Any chemical or physical modification of
the intrinsic stone properties leading to a

R
AMOERENBEHEEOSH S P BLEHN,
MENZER, THhRIMEOCRK, KT

loss of value or to the impairment of use. BN R#ESRETH S,
DEGRADATION it

Decline in condition, quality, or functional
capacity.

REE, mE., BENEIOET.

DETERIORATION

Process of making or becoming worse or
lower in

quality, value, character, etc.; depreciation.

£ 114
mE., fifE, JHHEEh, JUEBELL>
TV iBR, fiEDT%E.

WEATHERING

Any chemical or mechanical process by
which stones exposed to the weather
undergo changes in character and deterio-
rate.

=84
ERICESEhEAMMMEELLE LT
#LT2H5 W2 LFN. MENZBRE,

n 3 ICOMOS International Scientific Committee for Stone (ISCS) . 4 JEAEMAENEMERS

ALTERATION . %%

Common alteration of
architectural mouldings
by algae.

BECLIBEYOE
—LF AT O
BER.

Scotland, Edinburgh,
Meadows Pillars, 1992.
Height of vertical face
approx. 300mm. Pers.
Archive (ref. KP 22) / I.
Maxwell

Damage to the lower
part of a sandstone
grave slab resulting in
loss of value.

BEOEROTHOM
B, MECRLEE
=59,

Scotland, Edinburgh,
Old Calton Cemetery,
2002. British Geological
Survey / E. Hyslop

Degradation of red
sandstone masonry
due to defective rain-
water gutter behind
parapet.

IEEETE O FAEIC R
A &3 - ReE
ERENHFBLELTY

Scotland, Edinburgh,
Caledonian Hotel, 1991.
Individual block heights
approx. 300mm. Pers.
Archive (ref. KD 30) /1.
Maxwell

Deterioration of a
Carboniferous sands-
tone masonny.
ARBHEICLDIRE
No%t.

Scotland, Edinburgh,
North Castle Street,
1993. Individual block
heights approx. 30cm,
Pers. Archive (ref. OU
13) /1. Maxwell

Limestone relief sho-
wing advanced decay.

ARECHEE hisFE
V) OB ETL T
Wa,

France, Caen, Eglise
Saint-Pierre, 2006.
head ca.10 cm,
LRMH / V. Vergés-
Belmin

Weathering of a
Lewisian Gneiss mono-
lith resulting from long
term exposure to the
elements.

EHMANCE ST,
LEARAREDRREY
R{tLTW3,

Scotland, Isle of Lewis,
Tursachan Stone Circle,
Callanish, 1990. Width of
stone approx. 1.2m . Pers.
Archive (ref. GH 9) /1.
Maxwell
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Individual fissure, clearly visible by the naked eye,
resulting from separation of one part from another.

Fissure, fault, joint.

- Fracture : Crack that crosses completely the stone
piece

- Star crack : Crack having the form of a star. Rusting
iron or mechanical impact are possible causes of this
type of damage.

- Hair crack : Minor crack with width dimension < 0.1
mm

- Craquele : Network of minor cracks also called
crack network. The term crazing is not appropriate
for stone, as this term should be used for describing
the development of a crack network on glazed terra-
cotta.

- Splitting : Fracturing of a stone along planes of
weakness such as microcracks or clay/silt layers, in
cases where the structural elements are orientated
vertically. For instance, a column may split into seve-
ral parts along bedding planes if the load above it is
too high.

- Delamination, which consists of detachment along
bedding or schistosity planes, not necessarily orien-
tated vertically. In delamination, mechanical overload
is not noticeable.

Delamination is transitional to splitting.

Cracking may be due to weathering, flaws in the
stone, static problems, rusting dowels, too hard
repointing mortar.

Vibrations caused by earth tremors, fire, frost may
also induce cracking.

Cracks and fractures occuring on rock carved surfa-
ces are usually named after the geological terminolo-
gy : joint if there is no displacement of one side with
respect to the other, faultif there is a displacement.

3 ICOMOS International Scientific Committee for Stone (ISCS) .
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T, 95V XYRND—=OEEREND, OT
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CHREALTVD, EVSRRICHIEL L,

- SR BHHNEEBREEZESSEET, BBV
PR/ DLRBEVLHVEICH > TAMHNR
H32&, PIAR, BIEADDRENKETEDH
B, BREEEICB > THEN—YIL2ET S,

- BRI ChRIXTLEEEAAORRTER
<, BEXAREAECHR>LHEOZEZEzVS, BRR
HBCSLVTHENBEREERTEEV,
BRIBE DREANORPRETEH D,

VUNRBREDRAR, B, AHMAEORHKE, HE
LtomE, #EHOE, BIEIABELRLEL
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FERINIBENLEBCEUTVROTRHAR
BE, wEPCEBALEN  ME, € LEHE
DEERFBVBERHEN EX 513,

A IEABRRENENZRS

¢

}J Horizontal fracture due to a
rusted iron clamp.
BRSO TOHIIL2T
T S Wi

France, Angouléme, Saint-
Pierre cathedral : Western
facade, central tympanum,
1974. DIA0O0001685 LRMH /
J.P. Bozellec

Vertical Hair cracks have
developed on protruding
parts located between the
flutes of this column.

ROVLEHYFERTDE
;ﬁ:ﬁsﬁ?b‘ HEI2%B

Greece, Athens, 2004. KDC
Olching / S. Simon
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Marble sculpture showing a network of thin cracks (cra-
quele).

PBROWH VOTHBHT 2 ABREORERERBR).

France, Versailles, Castle Park, 2002. Large side : 0,8m.
LRMH / V. Vergés-Belmin

Star crack on sandstone
resulting from corrosion and
expansion of an iron fixing at
the base of a grave slab.

ERNEBEEET DHR
EARR BARLLERE
Uk, BEOERAR.

Scotland, Edinburgh (Old
Calton Cemetery), 2002.
British Geological Survey / E.
Hyslop

Splitting of a limestone
column

BREENENOSH,

France, Vienne,
Saint-André-le-Bas church,
cloister, 1981.

Column diameter c.15 cm.
LRMH DIA00006991 /
J.P. Bozellec
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OV & EF

CRACK & DEFORMATION

DEFORMATION . Z

DEFORMATION

£

Definition :

Change in shape without losing integrity, leading to 5‘?.2&’&!’&5 cex<, AHYHT, BEE, KU
bending, buckling or twisting of a stone block.

NCED &S BRROEL.

Equivalent terms to be found in other glossaries : 1) FAFEMEICR Sh 3 RAHBE :
Plastic deformation, bowing.

BYER, B

Other remarks :

This degradation pattern mainly affects crystaline CO%HENZ—2 B ECKSEOAERRER.

% -

DEFORMATION . %

This white marble
plate shows a convex
deformation.

BEXERRESRO
ERELELTVS,

DEFORMATION .

ES1

The white marble plate
of this XIXth century
stele shows a concave
deformation.

19120 BB KRB AR

ORBEMUROERE
£EUTWS,

marble slabs (tombstones, marble cladding). RERLLDWEMBE) KRBT S,
. France, Sélestat (Haut-
France, Queyras, Ville- Rhin), Cemetary, (19;5
Vieille, 1990. Plate size Plate size 0.4 x 1m.
0.7 x2m. LRMH / LRMH / V. Vergés-
V. Vergés-Belmin Belmin
Marble panel out of line. The convex
deformation is visible due to oblique light.
TRV AEER. QREBERKECIVBLIERTV.,
USA, Albany, New York, Agency Building, New York State Capitol,
2001. Approx Panel Dimensions : 90 x 90 cm. Wiss, Janney, Elstner
A i Inc. /K. in, M. Pe
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DETACHMENT

| BLISTERING . skt

BURSTING . H&#

DELAMINATION . [ER%I8¢

DISINTEGRATION .  iR{L

FRAGMENTATION .

i1t PEELING . X[EZIt

SCALING .

Ll |

BLISTERING
PNk 4

Definition :

Separated, air-filled, raised hemispherical elevations
on the face of stone resulting from the detachment of
an outer stone layer. This detachment is not related
to the stone structure.

ER :

AMERMTRCHFRERCBETS, oML, =
ALTD, ¥RROFELFY, CORBEIAHD
Wit - MEARTH D,

Other remarks :
Blistering, in some circumstances, is caused by solu-
ble salts action.

i -
BECE2 TR, KELETAKEREOERICK
THEELU D,

Blistering on surface of
molasse sandstone.
ES Y EWEOREAIC
£ U ik,

Switzerland, Lausanne,
Cathedral, 2002. Field of
view : ~2 cm. Princeton
University / G.W.
Scherer

BLISTERING . kf&{t,

BLISTERING . &1t
J The left cheek of the limestone figure
shows blistering.

AREROBROEEN KBILEZL T
W3,

France, Laon (Aisne), Notre-Dame
Cathedral, western fagade, 1983.
DIA00010119 LRMH / C. Jaton

Blistering of sandstone masonry caused by expansion of the weathered
surface layer leading to loss of the stone surface.

AL EREOWIRICE > TEULBDE QKBS S, ARREN kDI
BICE I,

Scotland, Glasgow, Wellington United Free Church, 2005.
British Geological Survey / E. Hyslop
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DETACHMENT
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BLISTERING . Kfft

BURSTING .

RE DELAMINATION . [ER%I8¢

DISINTEGRATION .  #ZiR{L FRAGMENTATION . M1t |PEELING. REXIE

SCALING .

L |

BURSTING
BR

Definition :

Local loss of the stone surface from internal pressure
usually manifesting in the form of an irregularlysided
crater.

ER :
AECLPAMREANRBHBEAT, BEGTEES
IL—E2—REETS.

Equivalent term to be found in other glossaries :
Break out.

BN ABRICRSh?RBE :
B ( Break out )

Not to be confused with :

- Impact damage : loss of material due to a mechani-
cal impact, which may have crater shape if the object
hitting the stone surface is hard and small (a bullet
for instance).

BRALE VAR

- FERICLDES  BENTECRZYENEXRT,
AEMEREAETETBZUEN B PEV (FlAFBAL
EVBALCRIL—R—RERY 5B,

Other remarks :

Bursting is sometimes preceded by star-shaped
face-fracturing. This deterioration pattern is due to
the increase of volume of mineral inclusions (clays,
iron minerals, etc.) naturally contained in the stone
and situated near its surface. The corrosion of metal-
lic reinforcing elements may also induce bursting.

R
BRIXEI>TEFORAMBIELDEN B,
ZOHEUNE—2, BERAFCRALEEN, TOXR
BEL CHEET2HYEEY (BLE, &9, Tofh)
OHBEAICELDENTH D, SEEBARBAMORE
RO TEWHREELUZBEN BB,

BURSTING . #®Z

Bursting of this limestone element was most probably due to
volume expansion linked to the corrosion of the iron clamp.

CORREMOUBE, BRI S 7T OREICHS HREA
CBEALTLWSTREI REE V.

Portugal, Lisbon, Jeronimo Cloister, 2005. Length of stone, 50
cm. IDK Dresden / C.Franzen

BURSTING . #HZ
Typical bursting at flat wall marble panel.

FRBEABENZILCE T2 ARHHI,

USA, Albany, New York, Agency building, New York State
Capitol, 2001. Approx Panel Dimensions: 90 cm x 90 cm. Wiss,
Janney, Elstner A Inc. /K. in, M. P

BURSTING
Bursting due to corrosion and expansion of a metal fixing at the base of a sandstone grave
slab.

BEREROERCH T2 EBMRBASRORBEWRICER T 2BH.

Scotland, Edinburgh, Old Calton Cemetery, 2002. British Geological Survey / E. Hyslop
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DELAMINATION . [EiR%I8¢

DISINTEGRATION .  #ZiR{L

FRAGMENTATION .
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PEELING . X/E%/3f | SCALING .
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ey |

DELAMINATION
[ERE B

Definition :

Detachment process affecting laminated stones
(most of sedimentary rocks, some metamorphic
rocks). It corresponds to a physical separation into
one or several layers following the stone laminae.
The thickness and the shape of the layers are varia-
ble. The layers may be oriented in any direction with
regards to the stone surface.

ER :

BRCL>TMRENDAH (EREOKE, BERE
O—HE ) CEBRTHEMAR. AHORMEBICH > =
—RELKBBRMCHEINENIWCOVWTHEHA
EhB, TORMOBEAB LT REZELTH D, 4K
M. AMERELCHRLTEDLSEFEICEEYS
-

Equivalent terms to be found in other glossaries : #DFAEEICRSh 2 R#E
Layering. [ERZIBE ( Layering )
Sub-type(s) : BIRAE :

- Exfoliation : detachment of multiple thin stone
layers (cm scale) that are sub-parallel to the stone
surface. The layers may bend or twist in a similar
way as book pages.

- ZMEM : AMRETICFTCERZSHOBLA
EoORB(cmEM), JMEEEHL W RUNDE
EEHY . ThEMFOANr NSO EFHUKRTFT
HB,

Not to be confused with :
- Scaling : kind of detachment totally independent of
the stone structure.

BELBVARE:
- BIARIE EABELE2<EBBERLCLELUDE
RO,

Other remarks :
Efflorescences and biological colonization can be
detectedin-between the laminae.

i -
AEOMEMICI7AOLY EYAREYBENRS
h32&eNHs,

R

Delamination of a sandsto-
ne gravestone possibly
resulting from frost action.

RIEERAICEIDERDND
WEREROMRT .

Scotland, Brechin, Angus,
Brechin Cathedral
Graveyard, 1991. C. 1 meter
wide slab. Personal archive
Ref IW 31/ 1. Maxwell

DELAMINATION R

Delamination of a sandsto-
ne element

India, Fathepur Sikri, 2003.
Stone width : c. 50 cm.
LRMH / V. Vergés-Belmin

Sandstone exfoliation. This subtype of delamination is characterised by a
detachment of multiple thin stone layers sub-parallel to the stone surface.

BEOEMAUM. BRAUMO—FE. AHRACEEFTCEROFVER
FRHBI DN BRTHS,

Germany, Zeitz, Cathedral, 1992. Stone width : c. 40 cm. Geol. Inst. Aachen
Univ / B. Fitzner
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DETACHMENT
I

BLISTERING . Kfft

BURSTING . H&#

DELAMINATION . [ER%I8¢

DISINTEGRATION
ROR1E

Definition :
Detachment of single grains or aggregates of grains.

R
BAOGYR TEEGENNTORSEORIE.

Relationship with the substrate :

It affects only the surface of the stone or can occur in
depth. Damage generally starts from the surface of
the material. On crystalline marble, granular disinte-
gration may reach several centimeters in depth,
sometimes more.

BWEOBE:
EMORBEGICEETDRLEEHNE, RVESD
TRETRDCEEHD, —MWICEBRAMKRED
SHED, RREABRICSV TR, MRBEENF
EPem, BICRThUEICLETEHIEN BB,

Equivalent terms to be found in other glossaries :
Loss of cohesion, incoherence, decohesion, friability,
disaggregation, intergranular incoherence, pulveriza-
tion.

fnAFERICRShDEBE :
BaNO®K, FTREN, W, MBS Bk
SR, HBRL

Sub-type(s) :
- Crumbling : Detachment of aggregates of grains
from the substrate. These aggregates are generally
limited in size (less than 2 cm). This size depends on
the nature of the stone and its environment.
- Granular disintegration : Occurs in granular sedi-
mentary (e.g. sandstone) and granular crystalline
(e.g. granite) stones. Granular disintegration produ-
ces debris referred to as rock meal and can often be
seen accumulating at the foot of a wall actively dete-
riorating. If the stone surface forms a cavity (coving),
the detached material may accumulate through grav-
ity on the lower part of the cavity. The grain size of
the stone determines the size of the resulting deta-
ched material. The following specific terms, all rela-
ted to granular disintegration, refer either to the size,
or to the aspect of corresponding grains :

. Powdering, Chalking : terms sometimes employed

for describing granular disintegration of finely grai-

ned stones.

. Sugaring : employed mainly for white crystalline

marble,

.Sanding : used to describe granular disintegration

of sandstones and granites.

BEGRARE :

- B¥iL: BEA S OHMN T OEAGORIE, =
NS OEEGHEF—BRICAZEHN RSN TWVS (2cm
K)o COREERAMOUBELEBANIERIERIC
&%,

- RREEER RS (RDESY ) PRRERSE

(BEEE ) BEICSBVWTEL S, HRBEICK
2T, ERERENIHEBYUNERE N, HUHHE
THORANETICHBLTVIONLELIERS
h%d, AMRENCK (OA—E>T ) ZREST
WRIBER., HBLLEAMABEACR > TANZHD
THCHERLP TV, BMRFORE S HEROC
HETDAMOREEERET D, TROBLOA
B, VIThEtRRESECBERLTHY ., IBTD
HFfOREE, FLEBECSUTHRENRTVSE
NTHD,

- BRI BHEOAMORRBERETRTZOL
ALWSh2ZEnHBMAFE (ChakingdBICABD
BRILICAVSND ),

- BMML ECABKSEABAICOVWTAVSHK
%,
- BRIL: BEB LU REEORRBERERRT S
DIfEbNB,

Other remarks :

In the case of crystalline marbles, thermal stresses
are known to be among the main causes of granular
disintegration, thus leading occasionally to deforma-
tion patterns.

Stones may display deterioration patterns interme-
diate between granular disintegration and crumbling,
scaling or delamination.

Partial or selective granular disintegration often leads
to surface features such as alveolization or rounding.
When occuring inside crystalline marble, granular
disintegration may lead to deformation patterns.

i

RIERERAOBER. BISHHINFREOERR
D—2ELTHSNTHEY, ThICKYEBICEER
D—BILEZCENH D,

AME, RREREENL, BAREESDVEE
REBMOFBOBUNZ—2EE2TDEN BB,
BOWRLEERBOBZRREGEE, LELEERE
RPAELE VS ERENBHELE>TRAD, &
SUERBRORNBTELLEE LR, HRBEL S
ERO—RBILEDEN B S,

DISINTEGRATION .  ZiR{L FRAGMENTATION . Hifr 1t

PEELING .

REZIBE | SCALING .

L |

POWDERING . #K1t
4 L

This limestone ele-
ment shows powde-
ring, appearing as whi-
ter zones with an irre-
gular surface aspect.

BEROARREFBFRL
ZRLTEY, FHRAY
BREREEHESH
FEWEHELTRAT
W3,

France, Poitiers, Notre-
Dame-la-Grande church,
1993. Head size : c. 20
cm. LRMH /D.
Bouchardon

SANDING . #iR{t

Sanding of a coarse
grained granite.

HBRTE R E OBRIE.

Portugal, Evora,
Cathedral, 2005. LNEC /
J. Delgado Rodrigues

Typical sugaring or loo-
sening of the calcite
crystals at the surface of
the marble.

ABRRMEICH (T2 8RH
iz EEML. VA
BAEERORK.

USA, Albany, New York,
Agency Building, New
York State Capitol, 2001.
Photo size: 10 cm width /
Wiss, Janney, Elstner
Associates Inc. / K.
Normandin, M. Petermann

SUGARING

L4

Sugaring develo-
ping

on the head of a
marble sculpture.

REBREORE
LA B L.

Germany, Munich,
Propyléden,
Kénigsplatz,
Tympanon.

KDC Olching / S.
Simon

Crumbling of
a crystalline mar-
ble.

BRIEAEROR
k2

Czech Republic,
Nedvedice, South
Moravia, Pernstejn
Castle, 2005.

National Heritage
of the Czech Rep./
D. Michoinova
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DETACHMENT
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BLISTERING . kit

BURSTING . %

DELAMINATION . &A% &

DISINTEGRATION . #i#R1t

FRAGMENTATION
a4

Definition :

The complete or partial breaking up of a stone, into
portions of variable dimensions that are irregular in
form, thickness and volume.

ER :
R H&- BROADPCHHDST, AHIRL
2, FrEBoncHETascE,

Relationship with the substrate :
The substrate remains apparently sound on both
sides of the detachment plane. Fragmentation may

BREOBRE:
WML EAEICSVT, BENfrNRLEL2RFEE
2TWB, A LRAREFICRSZEEHNE,

occasionnally affect the entire stone block, and may FEKEEICAS CEEHD.

follow discontinuity planes.

Sub-type(s) : BIRAE :

- Splintering : Detachment of sharp, slender pieces of - BHA{L : SI<HVAR I REL ST, H20V
stone, split or broken off from the main body. WELTRELSENDZE,

- Chipping : Breaking off of pieces, called chips, from
the edges of a block.

- HIF{L : GROBILHASF Y7 (KR ) W
N3BHHFRIESES,

Other remarks :

Fragmentation may be found when stone blocks are
subjected to an overload. Upper parts as well as
lower parts of monolithic columns are particularly
prone to chipping and splintering (large weight sup-
ported by a small area).

"% :

Wbk, AMICBABREN DA > TVBHEIC
Reh® TV, EMTHEShEAROTHOAES
FLEHE, WALRHIFEABCRIYRTMER
NFHd (KRELEEZPEABTERETS ).

The splintering of this
limestone block has
resulted in a succes-
sion of cupule-like
depressions on the
stone surface.
COREETOY IO
BHEORR, BHE
HCEROBHKICET
BICE I,

Egypt, Karnak temple,
block fields, KDC
Olching /

S. Simon

Limestone, chipping
(final state). Chipping
occurred under high
compression, after the
replacement of the
lower block of the
column.

AEEDHIAL (i
BB ) o HEOTEER
YRR IR, KEX
HEOL & THALY
£Uk.

Belgium, Leuven
(Louvain), 2005. Height
of the stone blocks : 40
to 50 cm. TNO/R. van
Hees

FRAGMENTATION . M1t PEELING . XfE%|# | SCALING

Ll |

FRAGMENTATION . i /51t §

Fragmentation of the
upper part of a monoli-
thic limestone column.
RIREDEMTHES R
RO EBOMA.

France, Saint-Benoit-
sur-Loire, 1996. Fracture
length : 30cm. CICRP /
P. Bromblet

Fragmentation of a
dense limestone slab
exposed on the church
exterior wall.

BEEOHNRICESE
NEBBEEOARED
Wik 1t.

Germany, Munich, 1998.
Picture 60 cm width
approximately. LNEC /
J. Delgado Rodrigues

Soft limestone, chipping due to overload on the structure sup-
porting a balcony.

BSAVWARE, NIOZ—2XX2BEAOHEICLZHA

Malta, Valletta, 2006. Small side of the photo : ¢. 2m. LRMH / V.
Vergés-Belmin
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DETACHMENT

EUE BLISTERING . K&l

BURSTING . H&#

DELAMINATION . [ER%I8¢

DISINTEGRATION .  #ZiR{L

FRAGMENTATION . #if{t  [HSSEI[CINNEIFIE M SCALING .

Definition :
Shedding, coming off, or partial detachment of a super-
ficial layer (thickness : submillimetric to millimetric) ha-

PEELING
RIETIEE

ER :
AHRECHSVTERRPFMRCEM (B
0. 1mmE A SmmBfr ) FRETS. GHFrhs,

ving the aspect of a film or coating which has beenap- &L < @EHIMICRIMT DL,
plied on the stone surface.
Equivalent term to be found in other glossaries : BORFERICRShDE%RE :

Peeling off.

KERIE ( Peeling off )

Not to be confused with :

- Blistering, which is associated with a dome-like
morphology.

- Scaling, which is related to the detachment of stone
layers

(thickness : millimetric to centimetric).

BEALAVWARE:

- KL R—LROFEEHS.

- BRI AMEORSICEETS (B (mm
BAScmEAL ) o

L |

Peeling of a surface layer on a limestone element.
ARECHShD>RERIR.

France, Chartres, Cathedral, northern portal, 2005. Size of the figure : c.
15¢cm. LRMH / V. Vergés-Belmin

Peeling linked to salt crystallization at the surface of a magnesian
limestone.

RITZITHRRERAIC RS W3 EENHAROKMHE.

Portugal, Coimbra, Largo de Santa Clara, 2004. LRMH / Véronique
Vergeés-Belmin

R

ICOMOS International Scientific Committee for Stone (ISCS) .

1 IEABRRENEIERS

ICOMOS International Scientific Committee for Stone (ISCS) .

A IEAEREENEPIERS E




DETACHMENT
I B

BLISTERING . Kfft

BURSTING . H&#

DELAMINATION . [ER%I8¢

DISINTEGRATION .  #ZiR{L

FRAGMENTATION . Hifr 1t

PEELING . XEZIt

SCALING . BRI B

SCALING
B8 R

Definition :

Detachment of stone as a scale or a stack of scales,
not following any stone structure and detaching like
fish scales or parallel to the stone surface. The thick-
ness of a scale is generally of millimetric to centime-
tric scale, and is negligeable compared to its surface
dimension.

ER

53 (M), FERSACEMAEREELSBR
HoRg, AHMELSELCDIDTREL, ROS
BIRELKBAMRECFTICHETS, —BH
CZOEEEMmBNAScmBENTHY, REOL
ZICRKELEW,

Relationship with the substrate :

The plane of detachment of the scales is located
near the stone surface (a fraction of millimeters to
several centimeters).

B E OB :
SBAZROFEERE. mmBEMLASKEcmOKHFEE
5, AMKEEEICLET .

Equivalent terms to be found in other glossaries :
Desquamation, Scale, plaque or plaquette describe
exclusively the features, and not the process.

) AR Sh2EBE

EE. B, 77—, choFRBBRETERE<
Lo SHBMBL OBWELIRL TVWS ( «plague »
& «plaquette »l& BAREICTHEVD R TEL ),

Sub-type(s) :

- Flaking : scaling in thin flat or curved scales of sub-
millimetric to millimetric thickness, organized as fish
scales.

- Contour scaling : scaling in which the interface with
the sound part of the stone is parallel to the stone
surface. In the case of flat surfaces, contour scaling
may be called spalling. Case hardening is a synonym
of contour scaling.

BRI :

- AL 0 1mmA SmmBENOBEE D, B TES
HEUKRBHL LS. BARIBCRKESITSHh
%,

- MBERFME : FBCLOTEULERENRES
Hzt5, T AMREE FTICRD &S5RI,
FSBEDHE. WHBFRFIEERERE# (Spaling :
Peelingk VVE&ZE > 1-RIEl ) LRABETH D, KE
BUICRZFHERAREBBEAIREFDETH S,

Not to be confused with :
- Delamination : corresponds to a detachment follo-
wing the bedding or shistosity planes of a stone.

BELIVWARE:
- ERYE . AMOBEX R EETELUSRIBIC -
Y%,

SCALING . 81 IR% &t
- o

SCALING . /4

Detached scaling 4 mm thick on
sandstone block base course.

PEROEE/ OV IICE DR
AmmOB A RTIE.

Scotland, Stirling Castle Esplanade,
Stirling, Robert Bruce Monument,
1993. Incised letters c. 35mm high.
Pers. Archive Ref OW 5/ I. Maxwell

re.

REXRHE. FROFACSVTHVRBMA LU,

Austria, Vienna, Saint-Stephen Cathedral,

( .
& J. Nimmrichter

Contour scaling developed as thin detachments on the face of the figu-

B Vienna / Atelier E. Pummer, Wachau

Some of the flat dimension stones show complete or partial contour

=~ == % . scaling, which may be called here spalling.

AHMDESBEEANVNK DAL, B2E U< EHIHERBERYNY
BRBEh, CnERMUME TS,

France, Bouzonville (Moselle), abbatial church, 2004. LRMH / J.-D. Mertz

very thin, the degradation pattern is also called flaking.

BT NUDVATERENEDERTOY U, RN HE A ORI
BESLUBARIBMES I ERIT. BTRIBIFERCHVEE,
FUNE—2BHALEEEDNS,

Large side : 0.4 m. LRMH / V. Verges-Belmin

Sandstone block contaminated with sodium chloride. Salt crystallization
induces granular disintegration and scaling of the stone. As scales are

France, Dieuze (Moselle) Salines Royales, batiment de la délivrance, 2002.

Scaling, developing on a
magmatic stone element
(Kersanton).

NUIMEE (ERER
E(TLHVRY) )
EU MR

France, Brittany, La
Martyre, Saint-Salomon
church, 1984. Scale thick-
ness : 1-2cm . LRMH
DIA00011326 / J.-P.
Bozellec
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FEATURES INDUCED

BY MATERIAL LOSS |> ALVEOLIZATION. E&H

EROSION .

{28 | MECHANICAL DAMAGE. ¥EM#EIE

MICROKARST. =XJ0OANAK

MISSING PART . #% X%

PERFORATION . ZARR

PITTING .

£

MEBEWEXRICK>TE
BoEhd%1t

ALVEOLIZATION Definition :
BHRTR Formation, on the stone surface, of cavities (alve-

oles) which may be interconnected and may have
variable shapes and sizes (generally centimetric,
sometimes metric).

ER :

ARRECSVT, T (P R EBERRY
REE (—BHComEf, Remiifl) THECE
LTV S M,

Equivalent terms to be found in other glossaries : BORAFERICEShDEKRE :

Alveolar erosion, alveolar weathering, honeycomb. ZEHRRE. BHAREL, BOEREL
Other spelling : fooTY)

Alveolisation Alveolisation

Sub-type(s) : BIRAE :

- Coving : erosion feature consisting in a single
alveole developing from the edge of the stone block.

- OA—J42T7 AHTOY I OBL SEREND
BE—n/pMLA SRR ERRER.

Not to be confused with :

- Microkarst : refers to a network of millimetric to cen-
trimetric interconnected depressions, clearly linked to
a dissolution process.

- Pitting : corresponds to the formation of point-like
millimetric to submillimetric pits, generally not
connected, on a stone surface.

BELBZVAR:

- ZUOALAKN mmBNAScmBEHLOL EHD
HEEENBERICE2LE0, HSAICHHEBREIC
EELTWVS,

- LB AHEREICTED, —BHICOENBE
DIEVMMEMA S0 AmMmEBNDORA > MRD PR
ik,

Other remarks :

Alveolization is a kind of differential weathering pos-
sibly due to inhomogeneities in physical or chemical
properties of the stone. Alveolization may occur with
other degradation patterns such as granular disinte-
gration and/or scaling. In those particular cases in
which alveolization develops mainly in depth in a
diverticular manner, it can be referred to as vermicu-
lar alveolization. In arid climates large size alveoles
of meter size are frequently formed (e.g. Petra,

g -

BHEREB TS, AMOYWER- LENEHED
TH-MHICRYEE>ERLEETRREENLED
THBD5, £, WREEPHAIRIBO LS b
DHUNZ—2 B HRTDEN BB, EICREH
BANFAN <K h<REEALFRIFIC, RAVE
NDEZXFERET>TEV, BRRBRTRELELE.
MBUOKREE ORI FEES KD (Fl 0 RNZIEH
(L) ).

COVING. J—J4>5 W
e

Disaggregation of individual geologically weaker sandstone blocks due to the
consequential effect of repointing the joints and beds with a too hard and durable
cementitious mortar. As a result, a single alveole (coving) has developed from the
sides of the block.

BIETHRBEXY M ELZLFREBPLACEDNILEEDLROVEBE

LT, #E¥NCRBEE20BERTOY VICRShBHBRR. BRELT
E-0REK (J-J427) 70V VOAETRELTVS,

Scotland, Arbroath, Angus, Arbroath Abbey, 1992. Individual stone bed heights. 20 cm.
Pers. Archive Ref MQ 14/ |. Maxwell

ALVEOLIZATION .
| ..::;"-.'.'_ - =

Alveolization develops here as cavities illustrating a combination of honeycombs
and alignments following the natural bedding planes of the sandstone.

BEROEROEBEALCS VT, ROMRELVEROEELTRETNIERE
LT, BEFBRENS,

Scotland, Culzean, Ayrshire, Culzean Castle entrance gates, 1993.
Individual stone bed heights Ca 200-250mm. Pers. archive Ref PB 35/ . Maxwell

Alveolization of a porous limestone.

SAHEBIEDBRER.

Jordan).
Malta, Rabat — Gozo, Citadel,1994. Geol. Inst. Aachen University / B. Fitzner
Deep alveolization of a sandstone block.
BERTOY I ORVERERK.
Italy, South Tyrol, Terlano/Terlan, Maria Hir t/Maria Assunta, , 2000.
Length of stone, 80 cm. IMP Uni Innsbruck / C. Franzen
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BY MATERIAL LOSS
MEBEWEXRICK>TE
BoEhd%1t

FEATURES INDUCED

ALVEOLIZATION. Z&FH

[Sei[o/\IERCI S MECHANICAL DAMAGE . ¥EM1B{E

MICROKARST .

SU70OAILAB

MISSING PART .

PERFORATION. ZFARR PITTING. &

EROSION
RR

Definition :
Loss of original surface, leading to smoothed
shapes.

ER
FUSFIILOREEXAL T, BRICZLVERA
EELTBCE,

Equivalent terms to be found in other glossaries :
Loss of material is a very general expression that
refers to any loss of original surface, which can be
due to a variety of reasons such as granular disinte-
gration, scaling etc. This term is too vague and
should not be used.

BORFERCRShDEARE :
NEORBEVSRARFECL-—BRHTHD. 20
BHRHRBECHARIEB R EORYBERICE
HI2. ZUDFTIOREANH S RIBEEKT
B, LEAM>TERBILHBVEVERATHD 15,
FERAIRNETEEV,

Sub-type(s) :
- Differential erosion : to be preferred to differential
deterioration : occurs when erosion does not proceed
at the same rate from one area of the stone to the
other. As a result, the stone deteriorates irregularly.
This feature is found on heterogeneous stones
containing harder and/or less porous zones. It may
also occur as a result of selective lichen attack on
calcitic stones. Differential erosion is generally found
on sedimentary and volcanic stones. Differential ero-
sion is synonymous with relief formation, i.e. the for-
mation of irregularities on the stone surface.
Differential erosion may result in loss of components
or loss of matrix of the stone :
. Loss of components : Partial or selective elimina-
tion of soft (clay lenticles, nodes of limonite, etc) or
compact stone components (pebbles, fossil frag-
ments, geological concretions, lava fragments).
.Loss of matrix : Partial or selective elimination of
the stone matrix, resulting in protruding compact
stone components.
- Rounding : Preferential erosion of originally angular
stone edges leading to a distinctly rounded profile.
Rounding can especially be observed on stones
which preferably deteriorate through granular disinte-
gration, or when environmental conditions favor gra-
nular disintegration.
- Roughening : Selective loss of small particles from
an originally smooth stone surface. The substrate is
still sound.
Roughening can appear either progressively in case
of long term deterioration process (for instance in

BRI :
- 2RER : Z31%1L ( differential deterioration )
EVWSEARYEHFELY,  AMPTIMICK >

TREANEENRBEDZZETHD, BRVICAME
FH—BHEEUD. CORIBRBLFAMPI
KV BEEBERY. 5 VREEROLEVERN S
BPEOBFY—BAMICBHENTH D, TLRRH
LODLZERDETDEMICETD, HREOH
FINBHBICE>TEELD, ZRIRERF—RHIC
HBEPKLECROSND, £, COFBRFER
OFR. TEOEAEMRAICMANEEREhD L
LRBETHD,

ZRRECL>TAMORSHZ VIEENTKE
WS ERER<,

- REOB®K : EMFOBREBRS (LEXFLY
AROWK TR BHILOESBE L ) PREY (L
ZEAY, LER, ENEOZOU—23 (5
®W) . AER) MBI, 52 VIERANAE
KY¥BIE,

- BROBK : AHOBENBINIC, 3VER
FICRATR L, TOR/R. AMPORENY
nEEBED,

- FABHL : AR, AR TVWEAMOANZFIRE
22T, HANrASAICAKETTD L, AE
LAREEL P TVEM, &2 VIEKCRFEEES
ERIVLXPTLVRATICHZLERHICLROS N

%,

- HEL - Ak, RENFVEEEML SHIRFH
RAICADNZ -5 T, BEFfE2THI L,
ZOHILRRBBICD S HLDBRETREILCEL
PHEE (LA, MRFEREL ) &, BEBIV
—ZUUBEDLS ICFELBERERLIEEEI

case of granular disintegration), or instantaneously in EVEEICEUZBEN 53,
case of inappropriate actions, such as aggressive

cleaning.

Other remarks : fEE

Erosion may have natural and/or anthropogenic cau-
ses. It can be due to chemical, physical or/and biolo-
gical processes.

BRCEEAVEACRETHIEDE, ABHBAE
AICEBEATZEONBY) . LEN, YENDD VE
YN EBRERTEL D,

Differential erosion of a fossil bearing limestone block due to loss of matrix.
EROBRI-ERT2LEZREL LARENEZRRR,

Petra cliffs.

NRFEBF2BENERMA,

Jordan, Petra, 2004. Photo 4-5m in
height. LNEC / J. Delgado Rodrigues

Differential erosion in the sandstone

Rounding of Serena
sandstone due to
preferential deterio-
ration of edges close
to the joints.
BEEBIEVARA
KALUTHILTDC
ElLL2TELEE
L BEn AL,

France, Marseille,
Cathédrale Nouvelle
Major, 2006. Size of
each block :
40x80cm. LRMH / V.
Vergés-Belmin

hing.

Differential erosion on a marble
sculpture visible after treatment
with a biocide and gentle brus-

REH BV SV UTICE
PRBRICHBREZ S LKER
ORZACH T B ENBR.

Portugal, Queluz Palace, 2003.
Width of the sculpture : ca. 60cm.
LNEC / J. Delgado Rodrigues

EROSION. #&%&

The erosion of this
limestone sculpture
results in loss of
carved details, and
smoothed shapes.

CORRERORSE
FRROFR, KA
DREBERAN KD
h, PEERENE
L I,

Loss of iron-rich component in
a sandstone block.
BEROTOYIICHETRH
FEVRGDBE.

France, Rouen,
cathedral. LRMH / P.
Bromblet

Scotland, Edinburgh, Carlton Hill
Observatory, 2007. LRMH / V.
Verges-Belmin
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FEATURES INDUCED

BY MATERIAL LOSS ALVEOLIZATION . ZB&K EROSION .

[ESS@l MECHANICAL DAMAGE . ¥1EM#E1E

MEBEWEXRICK>TE
BoEhd%1t

MICROKARST . =Z70A)LAK MISSING PART . 4 XR%& PERFORATION. ZFARR PITTING. A&

MECHANICAL DAMAGE Definition : e

YIERIEE Loss of stone material clearly due to a mechanical WENERICERET AR OBk,
action.
Sub-type(s) : BAfRFIRE -

- Impact damage : Mechanical damage due to the
impact of a projectile (bullet, shrapnel) or of a hard
tool.

- Cut : Loss of material due to the action of an edge
tool. It can have the appearance of an excavated
cavity, an incision, a missing edge, etc...Tool marks
can be considered as special kinds of cuts but should
not be considered as damage features.

- Scratch : Manually induced superficial and line-like
loss of material due to the action of some pointed
object. It can be accidental or intentional. Usually it
appears as a more or less long groove. Tool marks
can have the appearance of scratches, but should
not be taken as damage features.

- Abrasion : Erosion due to wearing down or rubbing
away by means of friction, or to the impact of parti-
cles.

- Keying : Impact damage resulting from hitting a sur-
face with a pointed tool, in order to get an irregular
surface which will assist the adhesion of an added
material, a mortar for instance.

- WRICKDEAM - RHY (BA, BEE) HDV
BEESEEICLDHFRICEET D YENTEE.
- t0H: SIREBEEOERICERT 2 ANORE,
CD&ESBIFE, BYEDSNEZRPEIAK,
HHOXBEEDHNBEZT D, EEOEARESE
BEEREEDENTH 2T, BENEEOELT
HBFTRETEEL,

- UOHEM: FOBEICLOTEERIETND,
ANRELCSF2RROXBTHY) ., HFALELED
FERCEETZ. BRHNEEO. 52 VEERNKE
EDN BB, —MBPICO2HEEFRVEBOKS X
ABEE2T D, BEEOFEARRV 2N EB/BOLSKE
NBEE2THH. BENBEOELTHEINRET
[=2-40N

- B BERICKOTCER. 53 VREBYBSNS
CERRBATS. HPVENTOERICKDHEIC
BRI,

- F AT EARTELRILOKS EAMAO
BEVWREZEHI-HOMLOHZREEE/D LD
I, SHRGEETREICHEENZDZETELS
5.

Other remarks :
In most cases mechanical damage has an anthropo-
genic origin.

% :
< NBE. PENZEBEEARNEZEOICERT
=N

Mechanical damage due
to series of scratches
on a limestone element.

RIEICHTRERL I

VoH2WICLIMEN
IR,

Impact damage on a
limestone ashlar, due
to a bullet.

AREOYRICESh
%, BALERTAE
BICRHWE.

Lebanon, Baalbek quar-
ry, small building, 2000.
LRMH / V. Vergeés-
Belmin

France, Chartres,
Cathédrale, 2005.
LRMH / V. Vergés-Belmin

Soft limestone showing impact damage. These keying marks were made to facilitate the adhe-
sion of a render, which was later removed or has fallen off.

BESARECROSNIERCLHDME. ChosnF—I2TE, BCREHDVRIETLE
TRYOEBEZUETILHOLHBECHEE M ELNTHS,

Malta, Valletta, 2006. LRMH / V. Vergés-Belmin

Cuts in a sandstone wall, most probably due to knive whetting.
BEOVRIIRSN24H, Bo5<FIT7EH<LHOENTH S,

Scotland, Stirling Castle, 2007. LRMH / V. Vergés-Belmin

The repeated abrasion effect of feet has led to the formation of a depression on this stone pave-
ment element.

RBUL > TRVELEBREZZH AR, CORROFEILEZERNERE N,

Italy, Tschars, South Tyrol, Pfarrkirche, 2001. IMP Uni., Innsbruck / C. Franzen
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FEATURES INDUCED
BY MATERIAL LOSS
MEBEWEXRICK>TE
BoEhd%1t

ALVEOLIZATION. Z&FH

EROSION .

{28 | MECHANICAL DAMAGE. ¥EM#EIE

MICROKARST
SU70ANLAN

Definition :

Network of small interconnected depressions of milli-
metric to centrimetric scale, sometimes looking like
hydrographic network. Microkarst patterns are due to
a partial and/or selective dissolution of calcareous
stone surfaces exposed to water run-off.

ER

mm#A S cmEBN OHE (CEE L A NELELROBR
ERTHY ., RELTAROBRIBRN &S5 558
Z2F3, SVONNANOHERER, kRCEEh
EREROAHREN B S D VBT C AR
FTRCELREATS,

Equivalent terms to be found in other glossaries :
Karst, dissolution, cratering. This last term refers to
bricks, not to stone.

b AFMICRSha EEE :

DILAK, B, VL—2—ROEH, REDFE
BLYACHLTTHY ., BMICRLTRAVSh
Bz,

Not to be confused with :

- Alveolization, the depressions of which are similar
in shape but bigger in size (centimetric scale) and are
not systematically interconnected. Alveolization may
be due to selective degradation by salts, whereas
microkarst is exclusively linked to an obvious disso-
lution process.

- Pitting : point like, usually not interconnected, milli-
metric or submillimetric cavities.

BEULZVARE:

- BAER  ChiERCEUTVREOD, T3&
HRELS (cmBfL ) RAELVAEEZEFL TV
BV, BAERREBICLDBANEZHICLD E
BbhndH, SUVONLANIEDFSBHEBREE
EbhboTW3,

- AR RROE0T, BEMELCERLTHST
mm# % W iEmmEBELRBDEREE D,

Other remarks :
There is no trace of any granular disintegration or
scaling on the stone surface.

i -
AMREICEFRRBZPHARIBMORFF 2<R
Hshixl,

MICROKARST. =J0A)LAK MISSING PART .

5

R PERFORATION. ZFARR

i

PITTING .

£

Microkarst developed on a limesto-
ne sculpture.

AREROWAREICHKELILZY
OALAR,

Turkey, Nemrud Dag 2002. Head of a
statue (Apollo), Height of the image : c.
60 cm. Geol. Inst., Aachen University /
B. Fitzner

Microkarst developed on the base of a
chalk column particularly exposed to wea-
ther.

BOWCARCHE e AREMRREOKER
CRELLZIOALAR.

France, Amiens, Cathedral, western fagade,
1992. LRMH / V. Vergés-Belmin
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FEATURES INDUCED
BY MATERIAL LOSS

MEHRKICK > TH
ERZEhD%1

ALVEOLIZATION. Z&FH EROSION .

{28 | MECHANICAL DAMAGE. ¥EM#EIE

MICROKARST . =707A)LAK MISSING PART . 4 R%& PERFORATION. ZARRK PITTING .

£

MISSING PART
#Bo K&

Definition :

Empty space, obviously located in the place of some
formerly existing stone part. Protruding and particu-
larly exposed parts of sculptures (nose, fingers) are
typical locations for material loss resulting in missing
parts.

ER :

PSS A LA ARMIFEL L HEE hD ERE.
BACSI 0, $3VEFL<KAFCHEZ ATV
A (M B - - ) RELTHIREE XA
BRI THS,

Equivalent term to be found in other glossaries : tBORFERICRShDEME :
Lacuna. Bi% (lacuna: 75 )
Subtype(s) : BIRARE -

- Gap : hollow place in the stone surface, hole.

- TR (Gap) : AMKRAICH FTZEME, IR

Chimney structure showing hole and loss of sandstone masonry.
BROBEFCRFRBHS D, DEROAEBREO—HHFHEAL TV,

Scotland, Edinburgh, Carlton Terrace, 2002. British Geological Survey / E. Hyslop

MISSING PART . #5X%
The nose of this marble figure shows a missing part.

RERHOZOHMBETERIRELTVS,

France, Versailles, Castle Park, Sculpted group "Le bain d'Apollon", 2004.LRMH / V.
Vergés-Belmin
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BY MATERIAL LOSS
MEBEWEXRICK>TE
BoEhd%1t

FEATURES INDUCED

ALVEOLIZATION. Z&FH

EROSION .

FR MECHANICAL DAMAGE . #1E/#515

MICROKARST. =J0OANAK

MISSING PART .

o R%E

PERFORATION. ZFARR

PERFORATION
FARR

Definition :

A single or series of surface punctures, holes or
gaps, made by a sharp tool or created by an animal.
The size is generally of millimetric to centrimetric
scale. Perforations are deeper than wide, and pene-
trate into the body of the stone.

E®
ARRACHZSh3E—FLEFERD, ROLER
FEEDYCLDAPER, —BICHemA S Bmm
NDRKEET, WEMI)REFAICRAFSVT
Wa,

Equivalent term to be found in other glossaries : tHORFERICRShDEME :

Drill hole. RULE

Not to be confused with : BEALIVWARE:

- Pitting : formation of millimetric to submillimetric - AR : BEOZFARRKLY FE2HICNE VAT,
pits, usually much smaller than perforations. BmmELEGENUATOA,

- Gap : hole not obviously created through a perfora-
tion process.

- TR FARKOBEZELTO2<shicA el
PSHICERD,

Other remarks :

A perforation is normally induced by a sharp instru-
ment (e.g. by drilling). In specific circumstances, ani-
mals may produce perforations :

- wasps on very soft stones (diameter : c. 5 mm)

- marine molluscs (e.g. : lithophagus sp.) on stones
which have stayed under water for some time (dia-
meter : c. 1 cm).

"% :

BE, FARKBAIFERUILEEHVIECK?
THEUDN . BEODRHFLCLK>TREBNEZ< DT
EELEED,

- PIAFAXXANFRERLCERSHAVAMDIEE.
EESMMEENAEHTSND,

- RUBVWEBKIIBELEAMOBE, KV
V77 HAABRBEDBEMEBREBYICL > TER1
cmEEDAN BTSN B,

PITTING .

£

PERFORATION. ZAZRK

Perforation by mari-
ne lithophagous or-
ganisms on a limes-
tone sphinx found
during undersea ex-
cavations after an
immersion of several

Egypt, Alexandria,
Kom el Dikka open air
‘museum, 2006.

Perforation of sand-
stone due to mason-
ry bees which have
entered the mortar
joints and burrowed
into the soft sandsto-
ne beneath the surfa-

centuries. ce layer.
BLEOH VIEBE ELZILOB MBS
CH>RARERD ¥, BEORART
RT7AVIARICR CHIHREBBDIC
ShABFENC& BIABBINTIC
A2FARR. LBHFAER

Scotland, Irvine, Town
House, 2004. Image is
approx. 20 cm across.
British Geological
Survey / E. Hyslop

CICRP / P. Bromblet

PERFORATION. ZAER &
B

i

Perforation due to wasp activity.
AXANFOZFBIZ&L > TERENDFABRR.

France, Avenay-Val-d'Or, Church St-Thérain, sandstone, 2006. Reims
University / G. Fronteau

Geometrically organised perforations, forming letters of the word “far-
macia”.

“farmacia“& W3 XFEFR T 2 LAZHEEAAR.

Italy, Venice, Istria stone, 2007. Diameter of the holes : 2mm. LRMH / V.
Vergés-Belmin
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FEATURES INDUCED

PITTING .

BY MATERIAL LOSS ALVEOLIZATION. Z&FRK EROSION. & | MECHANICAL DAMAGE. #EH#ES MICROKARST. X J0ALAK MISSING PART . % X3& PERFORATION . ZFHAEK
MENEXRICK>THI

BIEn35

PITTING Definition : % . IT”G S Pitting developing on a marble sculpture.
A1E Point-like millimetric or submillimetric shallow cavi- SROBmMmMEL K BF1IMmUTORVA. Ak, [ Microbiological origin is probable.

ties. The pits generally have a cylindrical or conical
shape and are not interconnected, although transi-
tion patterns to interconnected pits can also be ob-
served.

FREVL<BA#EBEELTVWAZEFBV, AL
AHFOBHF>TVRIZEBBVY, TCHSHESTL
EENORACRAMIFERLTVE2ENEESH
2,

Not to be confused with :

- Microkarst, which creates a network of small inter-
connected depressions of millimetric to centrimetric
scale.

- Perforation which is, in general, induced by a sharp
instrument or an animal, and usually induces much
bigger and deeper holes than pitting.

BALIVARE:

- ZUOALARN : mm$»H B WV EecmEBENDOEHR T,
TNThOARLEN DBA>TVB LS BERY ND
—VERHRT .

- BAERK —BHCE, SVIERHYOFEIC
EO2TELBENT, ABRWARZEVET, &R
WHTHS.

Other remarks :

Pitting is due to partial or selective deterioration.
Pitting can be biogenically or chemically induced,
especially on carbonate stones.

Pitting may also result from a harsh or inadapted
abrasive cleaning method.

"% :

ARRHHHA DBROBELICL>TELS, &
b, REBERCSVTREYNN, LENEER
IL&>THREELZ V.,

Fh, TEYA, PBEVERSO/RELTELDCE
EHB.

RBEOHACAShBIAR . MENCLS
REEEZShD,

Germany, Munich, Old Southern cemetery,
1992. KDC Olching / S. Simon

Pitting, developing on the upper part of a broken limes-
tone column. Microbiological origin is probable.
BELEARENELHSNEAR. HENCLDR
HeEXS5NB,

Morocco, Volubilis archaeological site, 2006. Diameter of
the column, c. 45 cm. CICRP / J.-M. Vallet

Pitting on an Istria limestone column. The black color of the stone is due to the presence of a black
crust tracing its surface.

AANVTEREDRLHSNBAR, BFRVOBEHRACHRIZREISANOELENL

o

Italy, Venice, Doge’s Palace, 1998, LMRH / V. Vergés-Belmin

Pitting due to lichen colonization on a limestone block.
BREOHECERTZEXRET/OY VOAR.

Lebanon, Baalbek temple, 2000. LRMH / V. Verges-Belmin
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DISCOLOURATION
& DEPOSIT

L& & FEHERY

CRUST
U9ZAK

Definition :

Generally coherent accumulation of materials on

the surface. A crust may include exogenic deposits in
combination with materials derived from the stone.
A crust is frequently dark coloured (black crust) but
light colours can also be found. Crusts may have an

ER :

—BEAMORACERL TRE>=NE, VFAN
BAHOROWMEERLA L ERILEERPERLC L
IrHd. LELEISANGESTRVEEETSN
(RBUFAN), #BERShD, YRAEEHES
DIVFANGAMKRAES LY, THREEXDE

homogeneous thickness, and thus replicate the ®RAMREOHIBOIDEZE DTS,
stone surface, or have irregular thickness and disturb

the reading of the stone surface details.

Relationship with the substrate : B & DG :

A crust may be weakly or strongly bonded to the sub-
strate. Often, crusts detached from the substrate
include stone material.

VZANLEBORBARBVBAELRVEEEHD,
LELRISARNRANDEE, AHODEEEZES
B5ZELHB,

Sub-type(s) :

- Black crust : Kind of crust developing generally on
areas protected against direct rainfall or water runoff
in urban environment. Black crusts usually adhere
firmly to the substrate. They are composed mainly of
particles from the atmosphere, trapped into a gyp-
sum (CaS0,.2H,0) matrix.

- Salt crust : Crust composed of soluble salts, which

BA{RFIFR :

- RBISAN  EENZERPHBTRRECEIIX
KD SREENLBACELDZEN BV, BED
BRISANG, BEHLCEASABLTVD, 2,
TH LA (ZKAHE : CaS04.2H20 ) DEGZDENICE
ERAENLEARPOFERFICEET S,

- BBOTAN  TRMEENSBEBITANT, B
REOBEEN SIRETICHY ., BEOTFA LIS

develop in the presence of high salt levels, and form 2 & S BRBICHDHERICELU D,
from wetting and drying cycles.
Not to be confused with : EBRELBVARE:

- Encrustation, which is also a coherent layer, but is
always adherent to the subsrate. The term encrusta-
tion is preferred to crust when the accumulation
clearly results from water infiltration followed by pre-
cipitation.

- Alga : Algae often have a dark colour during the dry
season and may be confused with black crusts.
Oppositely to black crusts, algae do not adhere to the
substrate, and are usually located in outdoor situa-
tions, in areas exposed to direct rain

impact, or on water pathways. These two characte-
ristics differentiate algae from black crusts.

- Patina : Black iron rich patinas, which develop
usually as a thin layer enriched in iron/clay minerals
on iron containing sandstones, and are located on all
exposed parts of the building/sculpture, not only on
parts sheltered from the rain impact.

- IVOTSAT=oaY ChEFRLEEHELEBTS
PHER. BEEORECEBLTERTS. "IVY
SATF—2arv,; VS ARER, BREILCLIKOEA
IL&2T, HCEFNZYENBRL TERENDE
EEIEN BV,

- RERER. EFRCREBEETHLENBL,
EBISANEBRAENDEN $D, BBUTAN
CRELZRELT, REE., BEEICABLTELS
ZENrRV, T, BARBETLBVIRETR L
HEL, EEROYLZEMPAOBYEICEURT
Vo CO2DODEMICK>T, FHEEEBITANE
BRITDENTES,

- NTFaF  REORANESSEAENT 1T
BE., KPEEALHEDNLIC, &/ HLimES<
BAEBUVBELTELDZENZL, 2OESH/N
FAFE. BOANSHEVRSBBFHE T TREEL,
BEYMPHAZEOBIMCE SENEBPTNTICEL
HETD,

Black crust tracing the surface of a limestone
sculpture.

N EmEoRAEESTIMBITAR,

France, Saint-Denis, Basilique, 2006. Photo height :
c. 30 cm. LRMH / V. Vergés-Belmin

Limestone sculpture, black

BRERLOMEI AN,

Porous limestone, salt crust (halite).
SAMAREDERITAD (£ ) .

Egypt, Cairo, Mosque, 2000. Stone width : c. 30 cm. Geol. Inst. / Aachen

Germany, Naumburg, Cathedral,
1990. Head height : c. 30 cm.
Geol. Inst. / Aachen Univ. / B.
Fitzner
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DISCOLOURATION
& DEPOSIT
L& & FEHERY

92 AN EHERY

CRUST . pIS{el{N A DISCOLOURATION . | EFFLORESCENCE . | ENCRUSTATION .

IzoLye>XR IVOZAT—>3>

FILM . GLOSSY ASPECT . GRAFFITI . PATINA . SOILING .
74N A FORIE EEE NT41F wh

SUBFLORESCENCE .
H770LYy+EVRA

DEPOSIT
&R

Definition :

Accumulation of exogenic material of variable thick-
ness. Some examples of deposits : splashes of paint
or mortar, sea salt aerosols, atmospheric particles
such as soot or dust, remains of conservation mate-
rials such as cellulose poultices, blast materials, etc.

ER :

TENGEE EEORINOFER. VW< D2H D%
HBMPOWH : RL =RBPELZIL, BEES
AR, BPROESBEATHORT. @BiPTH
DESBBREL LBERE. REGHATL,

Relationship with the substrate :
A deposit generally lacks adhesion to the stone sur-
face.

HEREORRK :
AEHBEYE —BOCEMREEEBEL TVEL,

Equivalent term to be found in other glossaries : e FARKEICRSh2EME :
Surface deposit. REMNE
Not to be confused with : RBEULZVARE:

Bird and bat droppings are considered as deposits,
whereas bird nests, spider webs are to be conside-
red as biological colonization.

REJVEVOHRNEAEERPEL T, BPH
BOBEBEREYBENNT IV —TEBINET
»H%,

Other remarks :
A deposit can be described for colour, morphology,
size and if possible nature and/or origin.

i
AEgEEYE. &, B k&, HELL2TR

TONE, REREHRAITZENTRTH D, é

DEPOSIT . {33
e Deposit of pigeon droppings on granite sculpture.

A ORI &5 h D BOTEHYIC & 2 A AHERW.

Portugal, Porto , Cathedral, 2002. Sculpture slightly above natural size. LNEC / J. Delgado

Rodrigues

The material detached from the sandstone block forms a
deposit.

WEHTOY VH SHEL LNEAFSHERDETRL T
W2,

USA, Santa Barbara, Mission, 2008. Block height : 30 cm.
Véronique Vergés-Belmin / LRMH
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DISCOLOURATION
& DEPOSIT

L& & FEHERY

DISCOLOURATION
ze

Definition :

Change of the stone colour in one to three of the
colour parameters : hue, value and chroma.

- hue corresponds to the most prominent characteris-
tic of a colour (blue, red, yellow, orange etc..).

- value corresponds to the darkness (low hues) or
lightness (high hues) of a colour.

- chroma corresponds to the purity of a colour. High
chroma colours look rich and full. Low chroma colours

ER :

Q@ﬁi‘ A5&E, HE, XEOS50LhHC8H3EH

nEs,

- BHACR, o LLEEHEE (. £ K RE) OMRC

HYT3,

*-ﬁ;ﬁﬁtﬂ\ BORE (EHE )55V (KHHE)
kB

- RELR, BOMECRYTS, AEEOGBERL, #Ph

KR2% . E¥EOBRH<, REBFFP>TRRS, KERE

look dull and grayish. Sometimes chroma is called O#AELFEhD_LE£H5,
saturation.
Relationship with the substrate : ENC 0Bk :

It may affect the surface and/or be present in depth
of the stone.

ZEOHER, REOKBESTANORVECALFETSE
BtHd,

Equivalent term to be found in other glossaries : HOABERCRS hDERE :
Chromatic alteration. FEZI

Other spelling : fOARI :

Discoloration (US). Discoloration (US)
Sub-type(s) : BRI :

- Colouration (to be preferred to colouring) : change
in hue, value and/or a gain in chroma

- Bleaching (or fading) : gain in value due to chemi-
cal weathering of minerals (e.g. reduction of iron and
manganese compounds) or extraction of colouring
matter (leaching, washing out), or loss of polish,
generally very superficial. Dark and bright colour
marbles often show bleaching as a result of exposu-
re to weather.

- Moist area : corresponds to the darkening (lower
hue) of a surface due to dampness. The denomina-
tion moist area is preferred to moist spot, moist zone
or visible damp area.

- Staining : kind of discolouration of limited extent and
generally of unattractive appearance.

- A 68, BEOEL, 53VERENLFBIL,

- 8 (BB)  EMONENRL (FZEKPIVHULE
NORD ) 2 VEEBNEOEL (K., %) CLPHE
NDER, HZVEHRREXRS L, —REKKATORKT
53, BLEHZVEHPHIREOAEAR, BATOARE
&> TRBAKN KBS,

- BORMR  BhB L LBRENEELY (BHOET )
TR LEE) CVWSEVAR, TEo Ry, DO ERE,
53V TRNTRASEE, cWSEVAKYEEELL,

- RECZEO-BEEARERVY, —BROCEABLE
Fhiz,

Not to be confused with :

- Patina : superficial modification of the material per-
ceivable as a discolouration, in often having a favou-
rable connotation.

- Soiling : refers to a tangible deposit and has a negati-

BEALSVEFE :

- NTFAT  HEORANZELT, BEEABENDN, F
FLLVEOELTEHRS D,

- BN BLRABNEHBYTHELLEVENDEE NS,
- REERY  NENFRYBEATHETEIENT, XROA

ve connotation MEREBDIBEROIIEN BB,
- Deposit : refers to the accumulation of material of

variable thickness, possibly having a colour different

from that of the stone.

Other remarks : B -

Discolouration is frequently produced by salts, by the
corrosion of metals (e.g. iron, lead, copper), by micro-
organisms, or by exposure to fire.

Some typical yellow, orange, brown and black discolou-
ration patterns are due to the presence of carotenoids
and melanins produced by fungi and cyanobacteria.
Darkened areas due to moistening may have different
shapes and extension according to their origin : pipe lea-
kage, rising damp, hygroscopic behaviour due to the pre-
sence of salts, condensation.

ZBELELEEEOROMLY, £F (%, @, #%) 0R
B, HEY, $2VEXCBEND L& TELS,
WSO ORENBE, &, K B AOEBBRE, HEPD
TI/NITITLE>TESNBDOT A VX ATV OEE
IL&BENTHD,
BNCLIEBLOBPRER, TOKOHK, B5, N7
RABON, EERRILLDLRLLZEORON, BORE
HILLPE0ENN, HIVEHERILLIENNCLITER
%,

COLOURATION .

Red colouration on a
marble bas-relief.

ABRIHRZEOR
&k,

Italy, Certosa di Pavia,
1992. height : c. 0.5m,

KDC. Olching / S. Simon

BLEACH. #&

T This purple-rednodular limestone
has a natural tendency to bleach
(fade) from exposure to rainfall as
can be seen on most vertical parts
and balusters of this monument. The
faded surface layer has not been
allowed to form in areas of constant
rubbing action.

FEBOHEFOAMERF, COR
SRENOEERHCHTHICR
Shak3IC, MEZTDERET
PHEEEOTLD, COMBRAR
B, BCZI5NhBE5B8MTE
FRENDZEREV,

Italy, Venice, Piazza San Marco,
Rosso di Verona marble, 2007. LRMH
/ V. Vergés-Belmin

STAINING .
Moist area on a sandstone
rubble built wall as a result of
a concentrated discharge of
rain water from a broken
downpipe.

BNLEHEANA T H S OEK
OREOFER, BOTWIW
EEDBR DG,

Scotland, New Lanark, South
Lanarkshire, Long Row residen-
tial block, 1996. Rainwater down-
pipe 100mm in diameter. Pers.
archive Ref XM 12 / Ingval
Maxwell

Iron oxides are driven by
water from the rusting rai-
ling, and induce the deve-
lopment of a brown staining
on the underlying stones.

BUOLFIYASKICL?
TR EBEEN, TOT
DEHICBEORE AN LN
2TV,

France, Chartres, Cathedral,
2004. LRMH / V. Vergés-Bel-
min

STAINING . #&

Stains on a limes-
tone pediment
underneath a bron-
ze sculpture.

WEDTOBRE
DYRICVBH B
R# o

Hungary, Budapest,
2001. Sculpture c.
3m height. LNEC /
J. Delgado-
Rodrigues

Staining from water absorp-
tion or vapor condensation
occurring on marble clad-
ding.

Bk®H2DWMEIERICE ST
RN VBHF>TVBRE
ADOHNE,

United States, Albany, New
York, Cultural Education
Center, New York state
Capitol, 2001. Wiss, Janney,
Elstner Associates Inc. /

K. Normandin, M. Petermann
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DISCOLOURATION
& DEPOSIT

L& & FEHERY

TZAKN TEHRY | e

CRUST . DEPOSIT . | DISCOLOURATION . JaggKelai=ts{ei\[e'-e FNCRUSTATION .
I7oLvyt>RA IVOZAT—>3>

FILM . GLOSSY ASPECT . GRAFFITI . PATINA . SOILING .
74N A FORIE EEE NT41F Eh

SUBFLORESCENCE .
H770LYEVA

EFFLORESCENCE
I7oLvye>XA

Definition :

Generally whitish, powdery or whisker-like crystals
on the surface. Efflorescences are generally poorly
cohesive and commonly made of soluble salt crys-
tals.

ER :

AHREOLLH3, —BBCBE>E<, B#RkS
PVEBROGR. ERGERHIE. THILE
BEoRSEPSTETVS,

Relationship with the substrate :
Efflorescences are generally poorly bonded to the
stone surface.

EHEDRE:
I70LY 2R (B#HS ) CRMRAL OREE
A —MBEIICT V.

Equivalent term to be found in other glossaries :
Efflorescence is preferred to the expression loose
salt deposits.

NABRICASh2>E®EE :
TRENDBVEOHER, WS&Y TT70OLY
TR EVWSERHFFRERLV,

Not to be confused with :

- Subflorescence : Term employed in the case
where crystallization occurs inside the material.

- Deposit : To the naked eye, efflorescences often
look like deposits. However, their constituents come
from the stone itself whereas deposits come from
outside.

BEALIVARE:

- H77OLYEVR  RREUENFTOAMORIT
RBEDBAICAVShDARE.

- AEHEY . I7OLY VAR, —RABE#RE
MOERSIZRZAD, LAL. TORDEAMBERD
EOT, APSKRELONHBL TTEDNEHRE
MERFEBD,

Other remarks :

Efflorescence is commonly the result of evaporation
of saline water present in the porous structure of the
stone. Efflorescences are often constituted of soluble
salts such as sodium chloride (halite : NaCl) or sul-
phate (thenardite : Na,SO,), magnesium sulphate
(epsomite : MgSO, . 7H,0), but they may also be
made of less soluble minerals such as calcite
(CaCO0,), barium sulphate (BaSO,) and amorphous
silica (SiO,. nH,0).

HE
I70LYEDAR, BE, ZAEAH+TOEEZS
CRIBRTBILICKYBID, ThSRERSELD

&, KBEOENSKBD, BIZEELTRNUDA
(&1 :NaCl) , BB RUIL(TFHILEAN:
Na2804 ) . BB IR DL (ITYRIAK :
MgSO4- 7H20 ) 5 ETH B, LA L, BKBEMED
HYMELEEERTRHEEEHY . ThSRABA
(CaCO3) . WiE/\U DL (BaSO4 ) & ME
B (Si02 nH20 ) 5 ETH B,

Efflorescence on dolomitic limestone related to historic air pollu-
tion.

RAYA NERERELD, BENBEARBERICEDZ, 70
Lyt>A.

United Kingdom, York, Monk's Bar, historic city gate, 14th century,
2005. Width of the stone blocks : appr. 40 cm.
The Getty Conservation Institute, E. Doehne

T

Formation of salts forming efflorescence on the surface of
sandstone masonry, focused at joints between masonry blocks.

PEEERBENORET, T7OLY LV AEZHERTED
R, DEMKIOB IS ICEP,

Scotland, Glasgow, McLennan Arch, 2005, image is approx. 25cm
across.British Geological Survey / E. Hyslop

Limestone block showing salt efflorescences.
ARE7OYYLEOI7OLYEZA,

USA, Santa Barbara, Mission, 2008. Block size : 30cm.
Véronique Vergés- Belmin / LRMH

ICOMOS International Scientific Committee for Stone (ISCS) . A IEABRRENEHEES

ICOMOS International Scientific Committee for Stone (ISCS) . 1 IEAERBENEFIZERL




DISCOLOURATION
& DEPOSIT

L& & FEHERY

ENCRUSTATION .
IVOZAT—>3>

ENCRUSTATION
IVOZAT—>3Yr

Definition :
Compact, hard, mineral outer layer adhering to the

E®
ARRECEML THESLEVLYR. BE. T

stone. Surface morphology and colour are usually ®DHH & FFEPEBFRES,

different from those of the stone.

Relationship with the substrate : ERHEORE :

Encrustations generally adhere firmly to the stone I29Z3RT7T—> 3k, BEEAMKREICL>H
surface. YEEBELTWS,

When an encrustation is removed, adhering stone IVO9ZAT—2 3 aERETDEE, BEEMH
materials may be taken away with it. THhTLESZEEH S,

Location : E )

Encrustations are generally found below areas of the
building where water is percolating or has percolated
in the past.

IVOSAT—2 a2V E—RBICEEYO TEHTK
HFRELTLSZHD. $3VFBECREBEL 3D
ILR5h%,

Equivalent term to be found in other glossaries : e FARRICRSh2 %R :
Incrustation. AVOSAT—23aYy
Sub-type(s) : BRI :

- Concretion : Kind of encrustation having a specific
shape: nodular, botryoidal (grape-like) or framboidal
(raspberry like). Concretions may even have conic
shapes of form drapery-like vertical sheets.
Stalagmites and stalactites are types of concretions.
In general, concretions do not outline, contour the
surface of the stone, and are of limited extent.

- AvoV—2ar (EEW) B, BEER.
FARY—FERBE, BEBPROLI VS AT—
Tarvo—E., B, A#PPEESRMEREIC
I5BBCLEHD, RAPEARREREN—ET
Hd, —MBIC, BENEBBIZ<. BHORE
CEBREH<N. WThILTEZORERRS
hTha,

Not to be confused with :

- Crust : The term encrustation is used when the fea-
ture is clearly due to a precipitation process, follo-
wing any kind of leaching. If there is no evidence of
leaching and precipitation, the term crust will be
employed.

- Lichen : Some lichens (the so-called crustose ones)
can look like encrustations. Lichens are not usually
hard. When scratched, one can see blackish or green
traces resulting from algae or cyanobacteria hosted
by the lichen.

BELBVATE:

- USAKR: TIVOSAT—23a2, EVSRBFE
. ASHDKDDREBEIC &> TAMREIC KD H
OYBEEMBEEIRAREV S, £L. KDORE®
HEROERF RS hBEWEERE TOTAR, £V
RABEAAVWSHhD,

- WRE : HIEORKE (VFARNEEFEND)
F. —REROISICRADEN BB, HRER
BEE<EV, BREHRECFELTVWIREY
STI/NOTITICEBDERPROPFA DK DTHA
%,

Other remarks :

Encrustations on monuments are frequently deposits
of materials mobilized by water percolation and thus
coming from the building itself : Carbonates, sulpha-
tes, metallic oxides and silica are frequently found.

i -

ReBENLEOIVIZAT—>a vk, <05
&, BEYHEROKSOBEICK > TERh-YE
OMEPTH Y, REIEE. WEBREE. YRy,
BERRBRWEEN BV,

ENCRUSTATION . I"/__7 FAT—3

Calcite encrustation covering a
limestone masonry under an
arch.
FRMADIVYZAT—>ay
T—FTHBORRENERHKE

France, Vaison-la-Romaine,
ancient cathedral Notre-Dame de

Nazareth, cloister, 2005. CICRP /
P. Bromblet

ENCRUSTATION. IY93R7—>3r

Concretions with the form of sta-
lactites under the arch of the
aqueduct built of limestone.

AREROKERT —F THOE
2?5%%@3“/7 U—ay (%

Portugal, Lisbon, Aguas Livres
Aqueduct 2002. Blocks are c. Tm
wide. LNEC / J. Delgado Rodrigues

Calcite encrustation linked to water leached from joints, on a granite,
sandstone and schist ashlar.

EE  BE NAREOEBASBHL LA EHETIHREDT
YOSAT—Yav,

Scotland, Isle of lona, ancient convent (detail), 2006. Length of a stone,
c. 25cm. CICRP / J.M. Vallet

—
m J ICOMOS International Scientific Committee for Stone (ISCS) .

1 IEABRRENEIERS

=
\» ICOMOS International Scientific Committee for Stone (ISCS) .

A IEARRRENEMZERS




DISCOLOURATION

& DEPOSIT N CRUST. DEPOSIT. |DISCOLOURATION . | EFFLORESCENCE . [ENCRUSTATION . FILM . GLOSSY ASPECT . GRAFFITI . PATINA . SOILING . SUBFLORESCENCE .
L & FEERY 9Z AN IRy | e I7OLY+EVR IV9SAT—ay AUIIN FIR1E EEE NF4+ Eh #770LYy+E>A

FILM
714N A

Definition :

Thin covering or coating layer generally of organic
nature, generally homogeneous, follows the stone
surface. A film may be opaque or translucent.

ER :

BUMOEAVPRMME. —BNICEBNTHY.
H-NCAMORECKS S, 71 LAKTERE
ER¥EBRERD,

Relationship with the substrate :

A film generally adheres to but does not penetrate
into the substrate, possibly changing surface proper-
ties (aspect, colour, permeability) of the stone.

EREDRRE:

71LAR, —BHICHBETZAN. BEFTEET
LR BL, AHORESMEE (AE. &, BB
M) ZEEEIEN DD,

Equivalent terms to be found in other glossaries :
Pellicle, skin.

O AFBRICRSh2RRE
R

Not to be confused with :

- Patina, which, to the naked eye, has no perceivable
thickness.

- Encrustation, which refers to a strongly adhering
mineral deposit, and may not follow the surface of the
stone as a film would.

BEALIVWARE:

- NTFATRBRBTRARTERVEEEET S,
- IVOSART—aviE, B<EELEZY O
HYT. 71 LAOKS ICEAMRAICADEVCE
EH,

Other remarks :

Paint layers, certain categories of water repellents or
protective agents (antigraffiti), sealants, are conside-
red films. A biofilm is a kind of biological colonization
(see this term). Through ageing, a film may loose its
translucency or detach from the substrate.

-

BEEBR. BEOXDE LT, BKHCRES (F
EEHULER )., -V IMOTAIILERBEN
. NAFATAINLREYBED—BETH D, BF
L&Y, 71)ALR, TOBEREN KDALY, T
EREBENSEHINIZYNT S,

FILM. 71J)LA
- Porous limestone ashlar partially covered with mul-
tilayer paint film.

SAHARENT AR , BINICSHERENT 1))
AlLEDIRTLS,

Malta, Valletta, old town, 2003. LRMH / V. Vergés-
Belmin
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DISCOLOURATION
& DEPOSIT

L& & FEHERY

GLOSSY ASPECT .
SR{E

. GLOSSY ASPECT . YR{t GLOSSY ASPEC
GLOSSY ASPECT Definition : %* . I T Marble column, covered with a B The glossy aspect of this parapet
JE3RAE, Aspect of a surface that reflects totally or partially the F£ICEEFBIBICHKERRIH2EOKME. RE superficial film of polyvinyl aceta- is due to the repeated rubbing
light. The surface has a mirror-like appearance. IEOLSBEARER>TVS,. te.  This product was applied action of people leaning over the
during a restoration campaign, to bridge.
. . - Zm-Ea == . give back the marble its original
?wfgﬂﬁmmbeMmdmmme$m%. ggﬁ?;;ibhéﬁi“' glossy aspect, COMTORRLE  EEES
olished surface. - RUBBE =L ROBVEE7 RN DA SBBER
. CLACRD hEABREOR ORUBLESBEOTHD,
Other remarks : : = o

A glossy aspect may be due to previous polishing
(intentional or not), or to the presence of a transpa-
rent film which reflects light.

R, BECHBEEALDY (BERNATAICH
D57 ), FLEXERFHIZDERT A LLADFE
CRENHZAREEN B,

CORRE , KERCZTORR
DHIAERTLHD , BlF
EhICEAE AL,

France, Paris, Opéra Garnier,
1999. Diameter of the column : c.
0.7 M. LRMH / V. Vergés-Belmin

Italy, Venice, Rialto Bridge, 1994.
LRMH / V. Vergés-Belmin

Glossy aspect on pavement stones.
KA ELTAWS hi-BH ORI,
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DISCOLOURATION
& DEPOSIT

L& & FEHERY

GRAFFITI .
EEE

GRAFFITI
EEE

Definition :
Engraving, scratching, cutting or application of paint,
ink or similar matter on the stone surface.

E® :
AMREAORYALR, O EW. {IHIP2HE,
120, EEREROEE.

Other spelling : fBn>3Y :
Plural : Graffitis. BRI : Graffitis
Other remarks : WE -

Graffiti are generally the result of an act of vandalism.
However, some graffiti may have historical, aestheti-
cal or cultural values and should be conserved.

FEEER, MHCHBORRTROBERTHS,
LAL, W<OADOFEEEE, BEM, X0, XL
WEEEFOWREMEA B, RETIXEN 5.

GRAFFITI. &&e

RYALLNBCHPABEORBILRShIBEEOERE.

Germany, Potsdam castle, LRMH / V. Vergés-Belmin

GRAFFITI. #&&Z

Graffiti in the west abut-
ment of the Aqueduct
built in limestone.

Portugal, Lisbon, Aguas
Livres Aqueduct, 2005.
“Alex” spreads on c. 1m.
LNEC /J. Delgado
Rodrigues

Malta, Valletta,

tone, LRMH / V.
Vergés-Belmin

Marble sculpture of the Potsdam Sanssouci park coloured by graffiti.

Graffiti obtained
through scratching.

V2N EH/ICRD
ARETRIEE hKE TIabh %S
BOBEDHA TS OHR o
&,

2006. Porous limes-
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DISCOLOURATION
& DEPOSIT

L& & FEHERY

PATINA .
NT4+

PATINA
NT4F

Definition :

Chromatic modification of the material, generally
resulting from natural or artificial ageing and not
involving in most cases visible surface deterioration.

R :
HEOBROE(LE., —BHIC. BRPAINGRE
CRBAT?. TLTBEAYOBE. BCRAZERE
DHLCERELEV,

Sub-type(s) :

- Iron rich patina : Natural black to brown thin layer
enriched in iron/clay minerals, which can be found on
iron containing sandstones. This kind of patina is
generally observed in outdoor environments, and
develops quite uniformly on the stone surface.

- Oxalate patina : Orange to brown thin layer enri-
ched in calcium oxalates. This kind of patina may be
found in outdoor environments, often on marble and
limestone substrates.

BAfRFARE -

- KRONT AT KPR LU EEEEICLET
BRBZEBHNSKEBEZTDEVET. %9 EEFT
BDHEICRDENTED, COBODNT A+, —
BOCBEAORRCHZ2EMRBICHSVT, FREICY
—ICRET D,

- DAIVBRONTAF  BILALSTLNEE

FLODBASEBOEVE. COBONT 1,
BARKRICHBVT, AERXARADNDRELICLRSh
%,

Not to be confused with :

- Film, which is a thin visible homogeneous covering
or coating layer generally of organic nature.

- Black crust, which is a generally coherent accumu-
lation of materials on the surface. Black crusts are
black to grey and have a perceivable thickness.

- Discolouration, which is a change of colour in one
of the colour parameters: hue, value and chroma,
and is often perceived as unattractive.

BELZVARE:

- 740AER, BERAZH-—BEXOBVELR
BEET, —ROCERETH D,

- RBUZANG., —BNICEMRBEICESUMR
I3, BEBHASREOANYTEDIEXEFTS,

- BOABWEHBENZBORMEZEBLET D, ?

Oxalate patina developing on limestone.
ARELICRETZIIVRRONT 1T,

Morocco, Volubilis archaelogical site, Basilica, 2006. Width of a stone : c. 45 cm. CICRP/

The sandstone elements of these buttresses show a variety of colours. Creamy to
orange colours correspond to stones more recently set into the masonry. Brown
colours are due to the development of an iron-rich patina, as a result of a longer
exposure in the open air.

BERO/NY NLATR, TFRTEBBFRDATND, FV—I—BFLIIE

BEFMENLFTHICAS TS, RBEETIHE, BATORMBIDLZRE
DHERELTOHRSDBEENTAFTHIREL TV S,

Czech Republic, Prague, Cathedral, 2002.
Stone size : ¢. 30 x 50 cm. LRMH / V. Vergés-Belmin

This sandstone sculpture, originally of light colour, has developed an iron rich patina over
time.

ZOBWEHOBBRE, TRADLVEBTH 21N, BELLIWKRONTFIFE2ELU L.

Czech Republic, Prague, one of the sculptures of the Charles Bridge, 2002. LRMH / V. Vergés-
Belmin
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DISCOLOURATION
& DEPOSIT

L& & FEHERY

SOILING .
Eh

SOILING
Eh

Definition :

Deposit of a very thin layer of exogenous particles
(eg. soot) giving a dirty appearance to the stone sur-
face.

B :
AHOREICFNEARESAZARERTOERE
CHEVE (AXE. T7) ofmERY,

Relationship with the substrate :

With soiling, the substrate stucture is not considered
as affected. Soiling may have different degrees of
adhesion to the substrate.

EREDRE:
FhIL&>2TE, BEOBENVRBEZTDLRR
BENABV, Fhid, BEEOEBEORENRE
BPAHMNBD,

Not to be confused with :

- Crust, which has a visible thickness.

- Deposit, which has a visible thickness, and not sys-
tematically a dirty appearance.

BELIVWAE:

- U9SZANBLRABEETEFEOED,

- EERY  BCRAZEETEZHOENT, H—
BENABERE RV,

Other remarks :

With increasing adhesion and cohesion, soiling can
transform into a crust. Soiling may originate from
atmospheric pollutants (industrial, domestic or car
exhaust products) or from particles transported by
running water or heating convection.

HEMPREMOBLEICK 2T, FRRITARNC
ERTRHEEHD. Fhlk. KRERWE (I
A, REPEOHRER ) P, Bk, mWELLAR
OFFIC& > TEENICHFICHRT D AREMEAN S

o

SOILING . 5h

This very particular type of soiling is specific
of stone surfaces treated with water repel-
lents. Water pathways are limited to narrow
stripes, where algae may develop preferen-
tially.

COFBCRHEZEROFThG, BkaBE
NEAMORALCEEOENTHS, KOF
BEAVBRICHRE ., TICERENR
FIICRET S,

France, Versailles, Castle Park, marble sculptu-
re, 2002. Large side : ¢. 0.6 m. LRMH / V. Ver-
ges-Belmin

SOILING . j5h

Thin, veil-like soiling by atmospheric dust on
horizontal and subhorizontal parts of the
sculptures.

BUR—ILOESBFENRE, ARFORELC
L THAOKFARZTOTEICRESh S,

France, M. ille, La N le Major ,
Grey Serena sandstone and white limestone,
2006. Size of the tympanum : c. 2.5 m. CICRP /
J.-M. Vallet

Soailing on the surface of a limestone sculpture protected
against rainfall.

AREOHARBAOFNRG, ROSLSBVEMICRSNh?,

France, Reims, Cathédrale Notre-Dame. Fagade occidentale, por-
tail central, 1989. Head size : c. 40cm. LRMH DIA00015622 / J.P.
Bozellec
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DISCOLOURATION

& DEPOSIT CRUST . DEPOSIT. |DISCOLOURATION . | EFFLORESCENCE . | ENCRUSTATION . FILM . GLOSSY ASPECT . GRAFFITI . PATINA . SOILING . SUBFLORESCENCE .
L & FEERY 9Z AN IRy | e I7O0LY+EVRA IV9SAT—ay 71 A HIR1E EEE NT4+ Eh #770LYyE2A
SUBFLORESCENCE Definition : Formation of white subflorescen-

H#770LYyEVRA

Poorly adhesive soluble salts, commonly white, lo-
cated under the stone surface.

ER :
AMOREATCRETH>—HMHCEAREEL. ¥
OBV TREES.

Relationship with the substrate :

Subflorescences are hidden, unless the stone layer
over them detaches. In that case, salt crystals beco-
me visible on the newly exposed surface.

BREOBRE:

H770LYEDAE, AHOREEIIINTE
HUBVRY, TOTICRhTHEELTWVWS, 20
BE, BEORGRIFLIIBHEUELRAICRRS &

ce, i.e. salt deposits within
porous sandstone leading to loss
of the stone surface, resulting
from the use of de-icing salts at
the entrance to the building.

BENY77OLYEZADRE

Bl (LEAEZAEOBER
BCREIZRMT, WERE

S2B8%, OB/EEELDLSBED ),
ELAABZETHRHE NDRE
Equivalent term to be found in other glossaries : fOREEICRShDEME : FHACERTS.
Cryptoflorescence. oUZ7s70OLYEVA
Not to be confused with : RBEULZVARE:

- Efflorescence, which corresponds to salt crystalliza-
tion on the surface of the stone instead of under it.

- I70LYEYR: BHMORAFTEEL, A
ORALICRETIEROKERERT.

Other remarks :

Subflorescence is commonly the result of evaporation
of saline water present in the porous structure of the
stone. As subflorescences develop inside the porous
structure, they often result in scaling of the surface.

"% :

H770LYECAR., —BNICESAZEORMIC
EENDBROERICERTDZEN SV, 77
OLY VAN SAERBEONTFICHERENDED
ThadicH, REOFRCICHVAMORE#E
REBEERTZEN BV,

Scotland, Glasgow, Newark Drive,
2005. British Geological Survey / E.
Hyslop
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BIOLOGICAL
EMEE

COLONIZATION .

> BIOLOGICAL COLONIZATION . 4£#id4% ALGA. EH

LICHEN . 3k MOSS. 7%

MOULD. #HEHE

PLANT . #E%

BIOLOGICAL
COLONIZATION

EMEE

Definition :

Colonization of the stone by plants and micro-organ-
isms such as bacteria, cyanobacteria, algae, fungi
and lichen (symbioses of the latter three). Biological
colonization also includes influences by other orga-
nisms such as animals nesting on and in stone.

R :

ABOLENROFVF. SF/NOTVUF., BE.

HEE, HRE (HSEBEORELLEED ) BER

BHEMPMENSBET DL, EMRER, AR
REAPHBICMEDSIDNREDMDENIC LD
HNERE,

Relationship with the substrate :

Direct growth on and in stone or stone cavities ; also
indirect influences by nearby trees and other orga-
nisms.

HEREDRR :
ANEREHZ VNI, AMOANICERENICES
I3, T, EBOBAPHOENH S OEEN S
HEBERT3,

Equivalent terms to be found in other glossaries :
Biological growth, biological overgrowth, living exo-
genous material.

fbo) AFREICR S h 2 FEE
EMEE., EMBEE, ARMEOENNE

Other spelling :
Biological colonisation.

oo
Biological colonisation

Not to be confused with :

- Deposit : consists of an accumulation of exogenic
material, such as dust, droppings, on the stone sur-
face. For instance, a bird’s nest, a spider web are
part of biological colonization, but bird or bat drop-
pings are deposits.

BELSVARE:

- AR - B, RO ERAMREC &
ShBEARMDOYEDHR. LEXE. ROK, U
EORBEREYNBEEN—BTHZH, KX
DEVOHRYNTOEORNERBENTHS,

Other remarks :

Biological colonization may be used when a mixture
of different types of organisms are present on a
stone, and are not distinguishable from each other.
Biofilm : Mono- to multilayered microbial colony atta-
ched to surfaces with varying thickness of up to
2mm. Often a biofilm consists of very few cells of dif-
ferent microorganisms embedded in large amounts
of extracellular slime. These cohesive often sticky
layers may shrink and expand according to the sup-
ply of water. Biofilms often create multicoloured bio-
patina by production of colouring agents. Higher
plants grow sometimes to a considerable size at
unexpected locations.

s
EYBREGAMRACSHEEEBROENNFELT
BELTVWREEILERATEDHEBETHINELN
BV ChSDOZHEBENENFThTNRET
BENTERY,

NAFT AL BEHD VEERBOMENOD
OZ—7T. 2nmEXTOHL BEXTRAICHETS
o NAFAT 1IN ALRK., REOHBAOKEDELAD
SHEEMENOMIBA 55D, ChSDRBEENE
DERKOBBEICK > THALYBERLIEY TS
o NAFATANLFBROERICL > TERLZEEBD
NAANTAFEFRRTDEN SV, BEHENG
EZSNBVESBBHICEABYREVF A XE
BOTEBTREN BB,

BIOLOGICAL COLONIZATION . 4414

colonization.

BIOLOGICAL COLONIZATION . “£#i&4%

# £ This mason wasp nest on a
h - Sl ¥ = | sandstone carved element
. constitutes a type of biological

BEOLLHEShBRY IUN
F(DHANTF ) OREENRE
N—D2TH%,

India, Fathepur Sikri, 2003. LRMH
/ V. Vergés-Belmin

Biological colonization (essentially plants and algae ) on a
limestone masonry.

AREOREN L RETIEPME (BCEYEEE) .

Malta, Mdina, gate of the old fortified capital, 2005. IMCR / J.
Cassar

e Dark grey diffuse biological colonization in dolostone and

limestone.
RO A NERRECHKETDHEREILN DENRE.

Portugal, Tomar, Christ Convent, 2001. Photo of 10m width
approximately. LNEC / J. Delgado Rodrigues

Biological colonization consti-
tuted of an association of
algae (dark grey), lichen (light
grey and

orange) and mosses (green
cushions, 2cm large).

HIEOHEE (BRE ), i
KE (ARESITHEE ) .
78 (#EOI Y IVR
NED, 2cmOKREE ) &
BOE T WML,

France, Bourges, Cathedral,
limestone bank, 2007. LRMH /
V. Vergés-Belmin
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BIOLOGICAL

COLONIZATION .

EYELE

ALGA. EH

ALGA
EE

Definition :

Algae are microscopic vegetal organisms without
stem or leaves which can be seen outdoors and
indoors, as powdery or viscous deposits (thickness :
tenth of mm to several mm). Algae form green, red,
brown, or black veil like zones and can be found
mainly in situations where the substrate remains
moistened for long periods of time. Depending on the
environmental conditions and substrate type, algae
may form solid layers or smooth films. On monu-
ments, algae are constituted of unicellular to pluricel-
lular clusters, and they never form macroorganisms.

ER:

B HDEHEPTEPRES V. BARE,
ERRERSCRSh, BRRELEHMEDSS
LRI THS (Edh : B ~10mm ), KSR
&, Ke, k&, Re0JI—IROBIFHY.
ERFREBCDE> TRAERETHZJELCLL
Bsh3, BIRACEROESICL > T, KEE
BRETEHDVEEHSH BT IIILLAROEERT
CENBB, BADRSBENCSVTE, RES
Bifilah s @BMBOITAR—HSEY, KEY
ERBDERBEW,

Relationship with the substrate :

Algae generally constitute superficial films. They may
be found also deeper into the substrate (under sca-
les, in cracks).

ERE DB :

BREG—MNCRANBZ T AILANSED, BEIC
LOTRHEHEORPFETAYVRALBELHS (BH
REBPOTOAEERLE ),

Other spelling : Hoo3Y)
Plural form : algae. BB : algae
Not to be confused with : ERALZVARE:

Algae may be confused with epilithic lichen, with fun-
gae and sometimes with soot or mineral deposits soi-
ling the stone surface. If algae are present, wetting
and brushing the surface will turn it to green due to
the presence of chlorophyll.

EEIAMOLICERT2HRE. HEE, 550
BEARRENNEAEHEBY L BRRAES NI B55FH
HhELNEV, ELRICEENEETIHE.
HEESLT/ZITIHLIO007 1 FE
THLEHICREBICED,

Other remarks :

Several groups of algae may grow on and in stone
depending on climate and stone type. Green algae
(sometimes red, e.g. trentepohlia) diatoms (usually
yellow to brown), and in rare cases red algae may
occur. Cyanobacteria (formerly called blue-green
algae) are very frequent stone dwellers and can
cause black, bluish or even violet stains. In some
cases the stone serves as a source of nutrients.
However usually the stone surface is only a solid
host for growth.

HE

REEOSEHREOEOG, BEXAMOERICL
TAMOREAE LK EABICEBT TR EN BB,
REOERE (FICEHRE, KUEMMEERE : trente-
pohlia’x &) . BER (BREGBHISFEE ). BLL
T—ATRFEVEENIr RETDIEN BB, 2T/
NOTFUT (HOTERBRBEEFFIhLZED ) &
L<EMIIREShBEDNTHY, BB, FR., 55
L > TRHEBEETDENDHD. AMTOED
FREREBRDBEEEHD. LHALEN S, —HKH
L. BMORER., BER3L2 AW LEEREOR
ERERETILEITTH D,

Green algae growing on a
limestone buttress.
RERED/NY RLAICEL
2

France, Thouars, Eglise
Saint-Médard, 1994.
Dimension stones 30 cm
thick. LRMH / G. Orial

Green algae developing on a lime render on stone
masonry.

RERENOBRELZILICEL ZRNHE.

Czech Republic, Nedvedice, South Moravia, Pernstejn
Castle, 2004. National Heritage of the Czech Rep. / D.
Michoinova

Red algae on a bas-relief
sandstone sculpture.
WERORIHOMKICE
U % NS

Cambodia, Angkor, Chao
Sey, 2003. LRMH / V.
Vergés-Belmin

[: \; ICOMOS International Scientific Committee for Stone (ISCS) . A IEAEBARNENESS

[ \» ICOMOS International Scientific Committee for Stone (ISCS) . A IEAEBARNENEESL




BIOLOGICAL

COLONIZATION .

EYELE

LICHEN
# R

Definition :

Vegetal organism forming rounded millimetric to cen-
timetric crusty or bushy patches, often having a lea-
thery appearence, growing generally on outside
parts of a building. Lichen are most commonly grey,
yellow, orange, green or black and show no differen-
tiation into stem, root and leaf.

R :

mmA SBEHOXREEDOAS PV, VRIS
SELEHRAETRRTHEYN. EOLKSBARES
5, BEWMOBRAFICERTTIDEHF BV, K
HE—BRCEne, %e #6, &, REe%EE
L. £%. . KBIOXIHFEShEL,

Relationship with the substrate :

A lichen is composed of a thallus, eventually bearing
fruiting bodies, generally developed on the stone sur-
face, and rhizines that may penetrate deep into the
stone (tens to several millimeters).

EREORK :

WREE—DOERENSBY) . FREZFEEL T
W<, AMREICEBL. BAMORED (B ~H+
mm ) ETCHBHABRED N B,

Sub-type(s) :

Lichen usually are divided into crustose, folious and
epilithic types. When their thallus is mainly inside the
stone, they are called endolithic lichen.

BAfR IR :

REEERE, FkRE, ERRE, SRt
BILABIBENTED . ERENFAHATICH
BEELCR. ANKRBEFTHRELRENS,

Not to be confused with : BEALZVAR:
Moss, alga, mould : see those terms. 78, &8 HhesE
Other remarks : i :

All lichen represent symbiotic growth of a fungus and
green alga or a cyanobacterium. Lichen is a common
feature on outdoor stone and is generally best deve-
loped under clean air conditions, but growth may be
facilitated by certain pollutants such as nitrogen oxi-
des derived primarily from vehicle pollution or agri-
culture. Former lichen growth may be detected by
typical pitting structures (see this term) or lobate or
mosaic patterns and even depressions.

WREEDEBPRESDVESTI/NITUTH
SBAHEENTHD, BREBEAOAHIC L
Boh, —RICZAVWBRZRBRICSVTRELER
T2, LAL., EREEOHAAPEENSEILE
BENBDBZZERNCYOLS BERYEIZL > TRE
TNBEN BB, NHOBKRBOERGARNE
AEBE, BERSZDVBETF M IROBEPBEIC
EOTRSEHICL > THHIE D,

¢

LICHEN . 738
-3, Lichens on a marble figure.

RERORELDOBRE.

Switzerland, Pontresina, Cemetery,
1993. KDC Olching/S. Simon

Lichen on a coarse grained granite
monolith.

AR OHEAR EOBKE.

Portugal, Evora , Almendres

Cromlech, 2004. Monolith 2m high
approximately. LNEC / J. Delgado
Rodrigues

Lichen on marble sculp-
ture.

REROHZ L0

o

Portugal, Evora,
Cathedral, 2001. Pieces
of 1.5m height approxi-
mately. LNEC / J.
Delgado Rodrigues

Folious lichen
(Ramalina sp.) growing
on a granite dimension
stone.

BETEOREEN L
ICERL EEROMBR
B (Ramalina sp. ) o

France, Penmarc'h,
Saint-Nonna church,
1991. Picture small side :
15¢cm. LRMH
DIA00091617 / J.P.
Bozellec

White folious lichen on a basaltic Tiki
ZREDT 1 FRLEOAVEROMKE.
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COLONIZATION .

EYELE

MOSS
78

Definition :

Vegetal organism forming small, soft and green
cushions of centimetric size. Mosses look generally
like dense micro-leaves (sub- to millimetric size) tigh-
tly packed together. Mosses often grow on stone sur-
face open cavities, cracks, and in any place perma-
nently or frequently wet (masonry joints), and usual-
ly shady.

ER :

cmBOPIEV, RSHV, BRBOVYIIVE
FERTDHEN. T HRE->LUBREROShER
BEVOVLXDEOEENLISICRAD, IT78
BLELEAHRADBEVAZAYOT, BEANKC
HHVELELER>TVEY, BEK2TWVWRHYE
DESEBA (B ) CTEERFT S,

Relationship with the substrate :

Mosses develop brown rhizines and may create a
micro-soil zone between the stone surface and the
green part.

EREORR :
ATHEREORBERESE, ANRELRERH
OB TEESEERT D TREMNS BD,

Not to be confused with :

- Lichen, which are composed of a thallus and do not
have the typical organisation of micro-leaves tightly
packed together.

- Algae : Algae are green during the humid season,
but look different from mosses (viscous consistency,
absence of microleaves).

BEALIVARE:

- WRE  BRETEREATHY, /O, X
DENFE-> LY REFE > LHRAENSABEERL TV
W,

- RE REGERBIIERETHIN, BICHHE
PFHY), WIBEERLEVITEERBEPTRA
%,

Other remarks :

Mosses often change morphology and colour under
lack or excess of water. During dry periods of the
year, the cushions shrink, become harder and brittle,
and their colour turns to brown.

i -

T ERBAKDOFEZRBREMBOTTLELEFEE
Paextetd. FANSERFENE, IV 3
DRIEL, B<E3<1nY, REIZEBT S,

MOSS. 7%

Different kinds of mosses developed on sandstone.
EBZEROATMIDELILEBTLTVS,

Sweden, Stockholm. Skanska / M. Klingspor-Rotstein

Chalk sculpture, showing mosses, which appear brownish (typical aspect
during the dry season), and are developed on the upper part of the figure.
AT EACAREORZ., ATEWEFRE2E<RX (BKBMTnR
YRR ) FROLBICEET S,

France, Amiens (Somme, 60). Notre-Dame cathedral, 1991. Head size : 20 cm.
LRMH / V. Vergés-Belmin

Moss on the joints of a granite ashlar.
HWEE (LEE) I BEOEEHOITHE.
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ALGA.

—
Pt

LICHEN .

1y IR I MOSS. 7%

MOULD .

MOULD
HhesE

Definition :

Microscopic fungus colonies which, to the naked eye,
look like a downy film or a network or star-like milli-
metric patches of filaments of diverse colours (white,
grey, black).

ER

#iExAERET, TORG (OI0=—) &, REBEC
B, BReEZB (A, K B)OBETEDLLELS
B7 4L, EEFERER, EEEEOXSERS
VYA XOBEDHROLSCRAS,

Relationship with the substrate :
Moulds, by their filamentous and/or chain-like growth
may penetrate several centimeters into the stone

EREDRRE :
SRR (FHER ) ZTLT/ $D2VEERCVERT
BIEILEIT, HERREMOHmOREET

substrate. ETCRATIAEMS BB,
Equivalent term to be found in other glossaries : fnFARKICRSh2EME :
Fungi. BHE

Other spelling : Hno3Y)

Mold (US) Mold ( US )

Not to be confused with : BEALZVWASE:

- Algae, which form powdery or viscous layers and
are only found in areas which remain humid for long
periods of time.

- Lichen, which form generally crusty to bushy pat-
ches. Lichen coverings are thicker than mould cove-
rings.

- Salt efflorescences, and initial stages of calcite
encrustations, which are both mineral features.

- BECBAROSZIVEHEOHZEERAL.
REMEBECRENTVWRBATOXERETE S,

- BRE —RICBEVEDOA SERREITOHRIE
FRT 2. tREOEVGHEROBELVL)ESE
Wo

-V I70LYEVA (BERR ) XREBA
LDLDIVISAT— 32 ORI
YLD ENTH S,

Other remarks :

Mould often creates serious damage by chemical
and mechanical action and heavy discolouration. As
the metabolism of mould necessitates organic sub-
strates mould often develops on algal metabolic pro-
ducts found on stone. Organic pollution of the atmo-
sphere also favours mould growth.

% :

NEBRCEN, PENSER, ESICRVESI
LOTLRLIERABHEZ L ES5T, WEEDOFH
RN EMEDEBEERELTHEE, NEE
BAEMRACEET P REORBEYERECLTE
E¥%, &z, AEFOEMFTRYERNEENE
&I,

heR

\ PLANT . &%

Down-like white mould on a limestone block.
AREORAZMENLSICES>AHVHES,

France, les salles Lavauguyon, Sainte- Eutrope
church,2008. Photo large side : 40cm. /
V. Legoux
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MOULD. #HEHE

PLANT
e

Definition :

Vegetal living being, having, when complete, root,
stem, and leaves, though consisting sometimes only
of a single leafy expansion (e.g. tree, fem, herb).

R :
HEEEKL ., RETER, £, XKEE&D. E—0K
DERDACEBENEHS (B K, VA, &) ,

Equivalent terms to be found in other glossaries : BORAFERICRShDERE :
Higher plant, vegetation. BEEY, EE
Other remarks : f"E :

If buildings are not maintained, plants will eventually
colonize places where water is accessible, extending
roots into joints and fractures. As the roots grow they
can widen these joints and cracks and break the
stone. They may also contribute to keep areas damp.
This in turn, exacerbates other processes such as
salt deterioration.

HLLENOFANZSNE, BYR>KANSBPT VSR
XA TRIOOZ—%4%Y, REBPENBCRER
£9%. RAERThE, BABPEANBEETTH
MEHRET D, KLTOFAL-FOREESTH DA
MBS, COCENBRERLOLS BHOBREER
ftxes,

Higher plant (Tetrameles nudiflora) growing on a temple.
FRIZEBL TV 2ESHED (818,

Cambodia, Angkor, Chao Sey, 2003. ICBM / W. Krumbein

Plants growing on sandstone basalt masonry.
ZRENBEYLECERTL TL 28N,

Czech Republic, Central Bohemia, Bezdez Castle, 2003. Plant 0,1 -
0,2 m. Nat. Heritage of the Czech Rep. / D. Michoinova.

Higher plant (Fig tree) growing on a roof.
BRECEBEIZESHY ((FZI0OK),

France, Capestang (Aude), Castle (roof), 2005. Length of a stone,
c. 35 cm. CICRP/ J.M. Vallet
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