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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
conservation. 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 practitio-ners
are also part of the main goals of the group.

In studies on stone deterioration and conservation, ter-
minological confusions lead to major communication
problems between scientists, conservators and practi-
tioners. 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
recogni-sed 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
proces-ses. It is also an excellent basis for tutorials on
stone deterioration. It is based on the careful
examination of pre-existing glossaries of English terms.
It does not aim at replacing these glossaries, often set
up originally in a language other than English, and for
most of them done to a high standard.

As President of ICOMOS | would like to congratulate
the International Scientific Committee for Stone and its
President Véronique Verges-Belmin for the results of
years of research presented in this publication. Stone
conservation is a crucial topic in monument conserva-
tion and many of our National Committees all over the
world hope for advice and help from the specialists
familiar with traditional and modern methods of
conservation. The lllustrated Glossary on Stone
Deterioration Patterns offers a wide range of sugges-
tions and practical advice. Probably, after the English-
French version becomes avaible the Glossary will also
be translated into other languages. In view of the acce-
lerating decay of our stone monuments worldwide this
is an exemplary contribution which will promote the
international cooperation so important in this field.

Prof. Dr. Michael Petzet, President of ICOMOS
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ENGLISH / n'"721x

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 generalised glossary.
The oldest one is an unpublished list of 21 terms writ-
ten by A. Arnold, D. Jeannette and K. Zenhder (1980),
who performed that task within the framework of the
ISCS-petrography group activities. This glossary
includes an alphabetical list of terms in English, French
and German, with related definitions in the three
languages. The second document is a compilation of
24 English terms with related definitions, published by
Grimmer (1984) of the U.S. National Park Service.

The third document is the Italian Standard Normal 1/88
published in 1990 and called "Alterazioni macroscopi-
che dei materiali lapidei : lessico". Each one of the 27
terms in this glossary is illustrated by photographs,
usually in two different scales and by a graphic chart to
be used if mapping of deterioration patterns is needed.
This glossary, and related definitions have been
transla-ted into English by Apy Elena Charola. This
author has also translated the terms, without their
definitions, into Spanish and Portuguese.

The fourth set of documents is a proposal for a termino-
logy of stone decay forms on monuments, 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 publication
by LNEC, in 2004, of a glossary with short definitions in
Portuguese language, including terms related to stone,
masonry and render deterioration (Henriques et al.,
2004). Each term is translated into French, Italian and
Spanish, and is associated with a graphic chart.

The sixth document is a detailed contribution by B.
Fitzner, K. Heinrichs & R. Kownatzki (1995), on
classi-fication and mapping of weathering forms,
which was updated in 2002 by Fitzner & Heinrichs.
This document presents as well definitions of terms
which are found in a slightly altered form in the
present glossary, as an introduction into the
mapping of stone damages. The thoroughly
illustrated document classifies decay pat-terns on
the basis of type and intensity. A colour and graphic
chart is proposed, in the same way as the one which
can be found in the Italian Standard Normal 1/88.

The seventh document (Franke et al. 1998) is a multi-
authored 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
Diagnostic System". In fact all damage types contained
in the document are to be found in the expert 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 Ingenieure, 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 graphic
representation of the decay patterns is also provided,
as in the Italian Standard and in the Fitzner system.
Although we did our best to gather all the available
information, we have obviously missed a number of
documents. One of them is an illustrated glossary of 30
terms edited by the “Queen’s University of Belfast’
(U.K.). On its website (http://www.qub.ac.uk) one can
find a comprehensive weathering features tutorial,
which includes both degradation patterns of monu-
ments and natural outcrops, and also refers to anthro-
pogenic damage.
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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 obs-ervable
by the naked eye. Only a few families devia-te 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 inclu-
ding terms related to surface morphologies, called
“Features induced by material loss”. This family is
important because it contains terms allowing a
deterioration pattern to be described even if there is
no active material loss at the time the object is
described. For instance, a surface showing alveoli-
zation may be subjected to active granular disinte-
gration or scaling. If there is no more stone loss from
the surface, it will still have an alveolar relief, but
with no further loss of material, and the surfa-ce will
have a tendency to soil. The same is appli-cable to
“erosion” and “biological colonization”, because a
surface may have eroded first and then be colonized
by algae, lichen or mosses.

The ISCS glossary only contains terms related to
stone material as an individual element within a
built object or sculpture. As a consequence, the
terms do not relate to the description of the dete-
rioration of a stone masonry structure as a whole.

How to find out a particular term in the
glossary?
To find a term, one can search from the summary

on TIiny 2, or go to the index Ty 76.
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ALTERATION mnw
Modification of the material that does not neces- nyan v n1dNA D' T'yn DINXY NN D'I'Y

sary imply a worsening of its characteristics from  1o:¥ na>w ,xnaIT7 .AM'wn N1'Nan NN NRPNA
the point of view of conservation. For instance, a J1'WD AUNTM AN 7V NNYIY 12N
reversible coating applied on a stone may be

considered as an alteration.
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Human perception of the loss of value due to .1N"10N YAl
decay.
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Any chemical or physical modification of the intrin- JIN'wa Ny IX N N1
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capacity.

DETERIORATION NNTYTN
)V NIDRA YN IR DT Anna 7w N

Process of making or becoming worse or lower in W DT ;LN L,DONN]

quality, value, character, etc...; depreciation.

WEATHERING np'ny

Any chemical or mechanical process by which NISIYNN DR L2 WK, INOA IR MD 170N ‘D

stones exposed to the weather undergo JDNTITIATMRIRN DX NRYN VIR ATDY

changes in character and deteriorate.
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Common alteration
of architectural
mouldings by algae.

7'91M91 Y191 'Y
DAY IVFVDIX
.N¥ND

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

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

INNNA NP7N2 Ayt
|AXN M2 Nax¥n v
N7 NN
.nowa

Scotland, Edinburgh,

Old Calton Cemetery, 2002.

British Geological Survey / E.
Hyslop

Limestone relief showing
advanced decay.

NXINN 712 [aRN 0'7an
NnTpnn a'a

France, Caen, Eglise
Saint-

Pierre, 2006.

head ca.10 cm,
LRMH / V. Vergés-
Belmin
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DEGRADATION . n'¥A2T DETERIORATION . NNTYT'n WEATHERING. nj7'nw _

Degradation of red
sandstone masonry due
to defective rainwater
gutter behind parapet.

JANN NN 7 ATIAT
amn 7722 iR in
DIAD DWA 'N 9I0'KY?
.NPYNN NINKN KXNIN

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

Deterioration of a
Carboniferous
sandstone masonny.

]2kn Man 7w nNTTA
n

Scotland, Edinburgh, North
Castle Street, 1993.

Individual block heights
approx. 30cm, Pers. Archive

(ref. OU 13)/
. Maxwell

Weathering of a Lewisian
Gneiss monolith resulting
from long term exposure to
the elements.

7w 0'70M W ANy
IN9'WN NI2PY2 0'12 Y70
O'IRD ATA W97 NDINRN

Scotland, Isle of Lewis,
Tursachan Stone Circle,
Callanish, 1990. Width of
stone approx. 1.2m . Pers.
Archive (ref. GH 9) /

1. Maxwell



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 dama-ge.
- Hair crack : Minor crack with width dimension <
0.1 mm
- Craquele : Network of minor cracks also called
crack net-work . The term crazing is not appropriate
for stone, as this term should be used for describing
the development of a crack network on glazed
terracotta.
- Splitting : Fracturing of a stone along planes of
weakness such as microcracks or clay/silt layers, in
case where the structural elements are orientated
vertically. For instance, a column may split into
several parts along bedding planes if the load above
it is too high.

- Delamination, which consists of detachment along
bedding or schistosity planes, not necessarily
orientated 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
surfaces are usually named after the geological
terminology : joint if there is no displacement of one
side with respect to the other, fault if there is a
displacement.

,MIT 'M7an 'W7 DN ,0"RITAMTI'R DPTO
QYN N TN 27N ¥ 2TI9an ARXIND

770

JARN WIA DX '0I7N7 NXIN WK 770 © Naw -

TN'INON NY'A9 IX TI7N 77712 .21 NIXA 770 : 2d1D 7T0 -
.NYN9 7¢ 1T 2107 NMYOX N2'0 DN

.n"n 0.1-n |JoPN ANMN2 X 770 : NYY PTO -

"crazing” ninn .00y D'PT0 YW NYN : D'PTO NWAN -
NINNSNN 7Y MIRMY7 wnwn KINY |11 ,]aX7 D'RNN DR
AT )NLIP-NO( NP'MIPA 07T0 DY 7Y

NEm M YN NN IR? AR 79 pIimo o yipra-
D'VIN7RN DN DPN2 L|'0 / N'ONN 7W NIDDW IR D710
19017 7¥9NNY7 217y TMy ,NnAIT7 .0"IX DN D'ann
SR NI 1'yn onvn DX AW MY K7 DN

,2AD'WN MY IR? DYPINIA N2IM WK NI7YONN -
['N2N7 [N X7 ,NI7¥9NNA 2NN [II'D2 DTN DI'R WK
Y127 72yn 27w X' NI7Y9NN LARON N oniva

NI'Y] ,|AN] D'NAD ,NP'NY 7U ARXIN NIFfN7 270 Ap'To
DA .'TA DY NL'7n "IN 7N ,0' TN 0'o  NiMan
.NPYTO7 0MA7 0710 ;NP UK ,NNTR NIT'YAN NITIN
DN DAIXN Y70 'NUYn 7Y D'W'DIMN DAYl DYPT0
|'2 NpPNN NNYR X7 DX 70 A1I7INNAN DN 770 NTa
.NPNN DAY NIPNA 12Y1,Wn TY7 N'on' TR TY
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Marble sculpture showing a network of
thin cracks (craquele).

nYA( D'PT 070 7w NWN DY W'Y 709
.)o'pT0

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

Horizontal fracture due
to a rusted iron clamp.

72U NRXIND '79IX MY
TN Pma

France, Angouléme, Saint-
Pierre cathedral : Western

fagade, central tympanum,

1974. DIA00001685 LRMH
/J.P. Bozellec

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

INNSNN D'IX MYV 'PTO
0'N¥NIN D'V7I2N D'P7NN Y
.NT Ty 7¥ 0’1NN

Greece, Athens, 2004.
KDC Olching / S. Simon
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Star crack on sandstone
resulting from corrosion and
expansion of an iron fixing
at the base of a grave slab.

NRXIND 71NN |aX 7V 201D pTO
vIn 7¥ NINGINNNAI N'TNIN
.naxnn Ni7 7 10'021 7man

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

Splitting of a
limestone column

AN Ty Y v

France, Vienne, Saint-André-
le-Bas church, cloister, 1981.
Column diameter ca.15 cm.
LRMH DIA00006991 /

J.P. Bozellec



DEFORMATION . n'XnI9T

DEFORMATION

n'YnInT

Definition :
Change in shape without loosing integrity, leading
to bending, buckling or twisting of a stone block.

. NTan
IX DIV ,9197 '7'amn , NN [Tax 77 nxa v
JAND WA ¥ 7ine

Equivalent terms to be found in other glossaries :
Plastic deformation, bowing.

! D'INN D'MIN 21'7'Na X¥N'A'7 0'710'0 D717 0NN
Qi9">

Other remarks :
This degradation pattern mainly affects crystalline
marble slabs (tombstones, marble cladding).

- NI90N NiNyn
-MR( W'Y 7Y NINI7 2V ' nyown IT AT NI
Jwrw mioy naxn
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This white marble plate
is showing a convex
deformation.

NN DT 27 W ni?
.NINE AT

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

n na¥n 7w Q7 ww ni?
| |

nxn 19-n nxnn
MY AxXnIeT

France, Sélestat (Haut-

France, Queyras, Ville- Rhin), Cemetary, 1995.
Vieille, 1990. Plate size 0.7 x Plate size 0.4 x 1Tm.
2m. LRMH/ LRMH / V. Vergés-

V. Verges-Belmin Belmin

Marble panel out of line. The convex deformation is visible due
to oblique light.

MIXNN 7¥2 NINPEN A'YNII9TA 'NANY7 [N .IYmnn 072 Y'Y Ni?
N1I027RN

USA, Albany, New York, Agency Building, New York State Capitol,
2001. Approx Panel Dimensions : 90 x 90 cm. Wiss, Janney, Elstner
Associates Inc. / K. Normandin, M. Petermann
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BLISTERING . ni'nisYvy BURSTING . NIXXI9SNN DELAMINATION . ni7¥9nn

BLISTERING Definition : D nman
AINISYY Separated, air-filled, raised hemispherical =I¥N NIV NII¥A AR 7¥ DLW 19 72U NINnNND
elevations on the face of stone resulting from the .naix'nn [axn N2OW 7w FiInnan MmN D7D DD
detachment of an outer stone layer. This JJAND N1ANYT YR 1I'X DT PN

detachment is not related to the stone structure.

Equivalent terms to be found in other glossaries : ! D'INX D'NAIN 21'7'N2 X¥N'AY7 0'710'D D™7IPY D'NIN
Other remarks : I NI901 NINYN
Blistering, in some circumstances, is caused by D'N'7n 7w NI7'Y9N NINNA1 ,0'M'NON DNPNA ,NIFNIDYY
soluble salts action. .n'o'on
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DISINTEGRATION . NNNI9NA FRAGMENTATION . n'yuzn'7 y191 | PEELING . qI'7'j? SCALING . 0'wpwa qi'r'p I

Blistering on
surface of molasse
sandstone.

nuwn 19 72y NI'NIvYY
N AR

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

BLISTERING . ni'nis%7v|

BLISTERING . ni'nio'7v|

The left cheek of the limestone figure
shows blistering.

|ax2 N70190N NINTA 7w NYIRNWN 'N72
NI'NID7W NN 11

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.

NP'NYY? D'9IYN I'NY NVY 19 NIVYONNN NNIAY 71N [AXR 7172 7 nirnisv
JAXN 7¥ NLWA 191 |TAIX? K'ANY

Scotland, Glasgow, Wellington United Free Church, 2005.
British Geological Survey / E. Hyslop
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BLISTERING . NI'nI9Y¥ BURSTING . NIXXI9SNn DELAMINATION . ni7¥9nn

BURSTING
NIXXIONA

Definition : I TN
Local loss of the stone surface from internal pressu- D'¥N'7N AXXIND [AND 7 VYN 192 MiIpN [TAIR
re usually manifesting in the form of an irregularly- Ixnn Dy wndn ¥ a1ixa %5 70712 0'RVANNN ,0NID
sided crater. M7 XY
Equivalent terms to be found in other glossaries : I D'INX D'NAIN 21'7'Na X¥N'AY7 0'710'D D™IpY D'NIn
Break out. .NYM19
Not to be confused with : 1oy ' X
- Impact damage : loss of material due to a N712'W ,N'INON NOAN AXRXIND JNIN |TAIN 112012 NVA9 -
mechanical impact, which may have crater shape if |U XIN |2AXA YAION YONN DX ,WUNON NIX NIFN?
the object hitting the stone surface is hard and small Jrunt v m( Nl

(a bullet for instance).

Other remarks : I NSO NINYN
Bursting is sometimes preceded by star-shaped face- 1191 151> NIXA 7IT'0 "INX NY'DIN D'AYD7 NIXYYIONN
fracturing. This deterioration pattern is due to the D'771' 7Y N9IN N7TANN NNNA IT DNTYTA NN .NOWN
increase of volume of mineral inclusions (clays, iron W20 91X D'R¥N] YN )NNITI, 712 72 niron(
minerals, etc.) naturally contained in the stone and D"'NDNN D'VINX 7W A'TNIR DA .NVWN 197 2N ,|]AKd
situated near its surface. The corrosion of metallic JDixyionn7 0MA7 n'719Y )niom  ,ninnon( pIr'nY

reinforcing elements may also induce bursting.
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DISINTEGRATION . NNI9NA FRAGMENTATION . n'yujmY Y191 | PEELING . qi'1'p SCALING . D'wpwuph ql'rpl

BURSTING . nixxionn|

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

NIVYONNN NXIIN 722 NNTA 112 [ARN DT VIN7XR 7Y NIXXISNA
7120 nahp 7w TN i

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

BURSTING . nixxionn

Typical bursting at flat wall marble panel.

20 N9 W'Y NI 7Y D019V NIXXIONN

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

BURSTING . nixxionn

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

271N j|aNn Naxn NI7 7w 10'012 71120 VIN 7Y NINDINAI N'TNIPA NIXXIDNA

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

nI7x¥oNn

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 variable. The layers may be oriented in any
direction with regards to the stone surface.

Equivalent terms to be found in other glossaries :

Layering.

- MTaNn

11( ypwn whon pmax v ow'ownn pima HYan
7im1aa J)ovsmouna o'y0an @70l L ypwna w0
Y' DAY NININA [AXn 7¢ 2D'W? AnkNN2 wnnn
¥ DII¥AI YA QN IR INN DAY 12 DTS ATIoN
N7 2NYY NRODYA 7Y 2YLIMIRD .NINYN NIDYN
.JAXN 7@ nvwa 9% onm D 'Ma

! DINX D'NIIN 11'7'N2 X¥n'AY? D70 07179 DM

Sub-type(s) :

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

! )o'(alo-nn

NI NPT [AX NIDDY 7W NIRNINN @ DT22% NIixSna -
NUWN 197 72PN NNNN NIXYNIN )DNI0N'0I0 7w IYA(
NNIT 7N9NNY7 IX DPYNNT7 NINYY NIDDWN JaRN 7w

.90 7w 0'9T?

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

: oy a7 N7
N12N7 YR 'R '0I7N7YW PINY 7Y 210 © DWRYR7 9177 -
Jarn

Other remarks :

- NIBSoN ninya

Efflorescences and biological colonization can be detected .n17¥190n0 NIdWN |2 NAZia NIawII NINI9N INKY? N1

in-between the laminae.
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DISINTEGRATION . nMioSnn | FRAGMENTATION . n'yojnY7 Y1911| PEELING . qI'7'j2 SCALING . n'wpwi'? qI'1'j? I

DELAMINATION . ni'2xona DELAMINATION . ni'7¥xona

Delamination of a sandstone
gravestone possibly resulting
from frost action.

Delamination of a sandstone
element

JAXN N2 N2¥N 7Y ni¥onn X210 |2kn VIR 7Y NIYONN

27U NI7'YoON NRXIND NX1D 7N
Tt

Scotland, Brechin, Angus,

Brechin Cathedral Graveyard,
India, Fathepur Sikri, 2003.

1991. Ca 1 meter wide slab. s dth 50
. tone width : ca. cm.
Personal archive Ref IW 31/ LRMH / V. Vergés-Belmin
1. Maxwell
EXFOLIATION . EXFOLIATION
Sandstone exfoliation. This subtype of delamination is characterised by a

detachment of multiple thin stone layers sub-parallel to the stone surface.

7¥ NIPNINNA NA''DINA NIZXONN 7w AT AI0-NN 71N |aX 7 01727 Ni7¥onn
.[AxN 197 7apnal NNNN NIKYNIN AR 7¢ NI NPT NIDDY

Germany, Zeitz, Cathedral, 1992. Stone width : ca. 40
cm. Geol. Inst. Aachen Univ / B. Fitzner
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DISINTEGRATION

nMnmnn

Definition :
Detachment of single grains or aggregates of
grains.

. MTan
.0MA12 7¢ DMAaY IX DUTTIA DM Y N

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
disintegration may reach several centimeters in depth,
sometimes more.

! Jax7 ont

Y9N NP IR [ARN 19 7V wNNNNY 2710 nNNIonn
D7 NNISNN .NINN 7W NDWN 191 217 N7'NNn
NI ORI DMLA'VI0 190N W PNIY? YanT N7 wwa

Equivalent terms to be found in other glossaries :

! DINX D'NAIN 11'7'N2 X¥n'AY? D70 07179 DM

Loss of cohesion, incoherence, decohesion, friability, hirabhhl
disaggregation, intergranular incoherence,

pulverization.

Sub-type(s) : :)o'(alo-nn

- Crumbling : Detachment of aggregates of grains from
the substrate. These aggregates are generally limited in
size (less than 2 cm). This size depends of the nature
of the stone and its environment.
- Granular disintegration Occurs in granular
sedimenta-ry (e.g. sandstone) and granular crystalline
(e.g. granite) stones. Granular disintegration produces
debris referred to as a rock meal and can often be seen
accumulating at the foot of wall actively deteriorating. If
the stone surface forms a cavity (coving), the detached
material may accumulate through gravity on the lower
part of the cavity. The grain size of the stone
determines the size of the resulting detached material.
The following specific terms, all related 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 grained

stones.

-Sugaring : employed mainly for white cristallyne

marble,

-Sanding : used to describe granular disintegration of

sandstones and granites.

Other remarks :

DAY .Y¥NNN DN MY 7Y 7IN 0MN9%7 AN -
9N 7Tan )n"o 2-n mino( 712 n'7aam 117 Dn 19X
.N20N 'KINAI [ARN 7W NN

D'NYA' Yypwn 'v702 NUNINN :DMAA7 NNIISHN -
Xn2AIT7( 0'02 D'WAN DYAdYIMN 0'W7021 )7In AR XnaIT?(
T'MNNA DNAVYAN DY NN DNAIA7 DNISNN .)ua
AN ¥ 2NN 191 DX .N'OPN NY7A N DY7aI0n NN v
¢ INNNn 17N Naoxa? MWy pnimn ninn | )ap(
NINN WIR 7¢ 7T71a0 DR VIR [ARN 79 wRan 7T ainn
19'¥O0  [9INQ  D'ON'NN D'NAN D'NINN LpnINNY
AP 07 IR 7TIA 9% DR L,DMAM% NNISNNY
;DY
D'2N 7¥ D7 DNISNA :DPAN? nNISna -
.00 D'YAN NIAdINN
27 w'w? ona 1'va wnwn :0'whaa? nMIsna -
2 NMISNN 7w IR'MYT7 wnwn 710 "2a0a nnisna -
.01 7In Nax

- NISOIN NINyvn

In the case of crystalline marbles, thermal stresses are
known to be one of the main causes of granular
disintegration, thus leading occasionally to deformation
patterns.

Stones may display deterioration patterns intermediate
bet-ween granular disintegration and crumbling, scaling
or delamination.

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

D'VIT D'NIN DUI'WN DWaAND D'¥NY? W'y 7w nnpna
NNIIA Y ,027227 NMUSNAT NIMP'YR NIA'on NNXD
.1'¥NU9T7 D'N'YY

NI7I9NN AV NHVA NIFNY D710 [AR 7¥ NNTYTNN '0I19T
IN D'WpYR? QI77 07197 NMUSNN % 0117
NI7¥onn

D'MY7? N7am  NAR70 IN NP0 02717 NNienn
JI72YNN IX [AX2 0'770 DY NOWA 19 7Y NIYDINYT NNy
N'2N7 N717Y 02727 NMISNN W'Y 1IN NINXD 17X TUKRD
.'¥NU9TY
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DISINTEGRATION . nIMI9Nn FRAGMENTATION . 0'yujznY Y191

PEELING . qi'rp

SCALING . D'wjiwp'? qi'rp I

This limestone element
shows powdering,
appearing as whiter
zones with an irregular
surface aspect.

N1 AT 1A A 0INTRA
,N7axN7 nNISnn
D27 DNITRD NY'9INN
.D'T'NX X7 NVY "9 DY

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

Sanding of a coarse
grained granite.

21N M7 nMIBNN
.Un2a-0a 0 Y

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

Typical sugaring or loose-
ning of the calcite crystals at
the surface of the marble.

IX N'0I9'V 0'Y'AAY7 NNISNA
VY770 'wa Y NIDDINNN
W'wn 7w nown 19 7y

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
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Sugaring developing
on the head of a mar-
ble sculpture.

D'wna7  nMIenNn
IWKY 7y nnnonny
.w'wn 709 v

Propylden, Kénigsplatz,
Tympanon, Munich.
KDC Olching / S. Simon

Crumbling of
a crystalline marble.

DN9Y7 NNMI9NA
ROLTR 1]

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

Area about 150 cm?.
National Heritage
of the Czech Rep./
D. Michoinova



FRAGMENTATION

D'yv;INY Y191

Definition : - aATan
The complete or partial breaking up of a stone, nITN 0'7n"Y ]aX 79 NV7NMA IX N'EPNA DAY
into portions of variable dimensions that are .DN912I 0AIYA ,DNNINA D'T'NXR DI'RY ,NINYN

irregular in form, thickness and volume.

Relationship with the substrate : ! |AxX7 one
The substrate remains apparently sound on both Y192 DY .PNINNY 1IYMN T 12U 2% 1R 001N
sides of the detachment plane. Fragmentation may NIYM NIR? DMWY )ARN Wi 702 wnnnY 7217 0vopn?
occasionnally affect the entire stone block, and may .NY9IN

follow discontinuity planes.

Equivalent terms to be found in other glossaries : ! D'INX D'NAIN 21'7'N2 X¥N'AY? 07100 D™7IPY DrNIN
Sub-type(s) : : )o'(aio-nn
- Splintering : Detachment of sharp, slender pieces Nawaw ,NITNI NNY AKX NID'NN 7Y 71N : D'0'01Y7 Y191 -
of stone,split or broken off from the main body. JURIN QRN qlan 17x9n0n1
- Chipping : Breaking off of pieces, called chips, from nixjm ,0raaw nirnpn NN 7w Daw @ paawy yion -
the edges of a block. 17N
Other remarks : I N0 NIyn
Fragmentation may be found when stone blocks are DIN] AN 'YIA [N NINIZNRY R¥N'NY7 713" 0WU7R7 Y1911
subjected to an overload. Upper parts as well as D'TINY 7w D'AINNN 0770 DA DD DAY D'R7N N onivY?
lower parts of monolithic columns are particularly D'0'017 Y1971 DX11WY Y1917 TNI'NA D' TAYIA D'N'712IN
prone to chipping and splintering (large weight 1o now T 7Y Jnan '71ma pwnin 7w (

supported by a small area).
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DISINTEGRATION . niNISnn

FRAGMENTATION . D'yvOpn'7 Y19*) ERSSRINeG bl

SCALING . n'wpwi qi'rp I

SPLINTERING . 0'0'017 Y191

The splintering of this D'yoEnY yion Fragmentation of the

CHIPPING . nnaw" Y191

CHIPPING . n'2aw"%

limestone block has
resulted in a succession
of cupule-like depressions
on the stone surface.

12X wia 7w nroron? yionn
2V DWpY 27U ¥ Xan 1an
JJaxn 19

Egypt, Karnak temple,
block fields, KDC Olching /

S. Simon

191

Limestone, chipping (final

state). Chipping occurred
under high compression,
after the replacement the

lower block of the column.

212K 7¥ Dnavh yion
D227 Y190 .)'910 axn(
ANK7 NO'NT '¥N7 7w XN
2 INNNN 1770 N97NN
.Tmyn

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

upper part of a monolithic
limestone column.

77NN ¥ nyopnY yion
21 AR TNy Y iMvn
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France, Saint-Benoit-sur-
Loire, 1996. Fracture length :
30cm. CICRP / P. Bromblet

FRAGMENTATION .
D'yunY y1on

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

ni? 7 n'wopnY yion
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Germany, Munich, 1998.
Picture 60 cm width
approximately. LNEC /
J. Delgado Rodrigues

Soft limestone, chipping due to overload on the structure
supporting a balcony.

¢ NIdD'ANN 7Y AN oNIy 7 ARXIND ;0D 1A AR 7w DA yion

palebalahl

Malta, Valletta, 2006. Small side of the photo : ca. 2m. LRMH /
V. Verges-Belmin
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BURSTING . NIXXI9NAn

DELAMINATION . ni7¥5nn

PEELING
wre

Definition :

Shedding, coming off, or partial detachment of a
superficial layer (thickness : submillimetric to
millimetric) having the aspect of a film or coating
which has been applied on the stone surface.

L MTan

:'J.IU( NIIX'N DAY 7 NP7N NIPNINA IX AT D)
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Equivalent terms to be found in other glossaries :
Peeling off.

! DINX D'NIN 11'7'N2 X¥n'AY? D70 07179 DM
97PN

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).

1oy a7 X7
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Peeling of a surface layer on a limestone element.

2" 2NN VIN7X 7Y NVWAN 119 MDY W qirpe

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

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

.DI'TIAN DY 12 2R 7W NVWN 19 7V 0NN NIYAANNYT Wpn Oy

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

wpwRh qiryp

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 thickness of a scale is generally of

. MTan
12'RY ,D'YUPYR Y AN IR Ypwp NIXA AR 7Y 7inn

197 72PN IX AT 'Wpwpd pnannl )axn n1an'? vy
¢ DTN 117 NID WpYRD Y 21y JarD Ny
19 TN ON NT XINI,DMVN'VIO0 TY DVN'I'N

millimetric to centime-tric scale, and is 17w nvwn
negligeable compared to its surface dimension.
Relationship with the substrate : ! |AxX7 one

The plane of detachment of the scales is located near

the stone surface (a fraction of milliimeters to several
centimeters).

79 NOWN 197 2N K¥N) D'YRYRN 79 NIFNINNN NDWN
.)DM0N'VI0 190N TVIVN'IN P F'7N( |ARN

Equivalent terms to be found in other glossaries :

: D"INX D'NAIN 11'7'Na X¥NAY7 D710 0'717W DN

Desquamation, Scale, plaque or plaquette describe Jnvpwp
exclusively the features, and not the process.
Sub-type(s) : : )or(alo-nn

- Flaking : scaling in thin flat or curved scales of
submillime-tric 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.

Not to be confused with :

D'?T D'YRYR 7¥ NIXA D'YURYURY Q177 0'MD NN -
0N TV on'Ym-NN 7Y nlya Dmpivn IR Dol
AT 'Wpwipd DnTion

2NN 7700 197 apnn D'YRWRt qi7'e o AIRnn nnha -
N71D' AXNN DY ,0'NI0Y NOY 19 7Y NN L aRn v
AR Xt

: oy a7 XY

- Delamination : corresponds to a detachment
following the bedding or shistosity planes of a stone.

JARN ¥ 2w NI 7IMI7 n7apnn ni7yoni -
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SCALING . n'wpwi? 9177 ISCALING . n'wpwp'? 9I''p .
Detached Contour scaling Contour scaling, develo-

4mm thick on sandstone block ping on a magmatic stone

element (Kersanton).
base course.

2V NNN9NN INNN N
nipn TIo* y70n VINIR
.(Kersanton)

2y n"n 4 v 21y npnim RN Nt
.TONN 1212 7N [AK Y 717

Scotland, Stirling Castle Esplanade,
Stirling, Robert Bruce Monument,

1993. Incised letters ca 35mm high.
Pers. Archive Ref OW 5/ 1. Maxwell

France, Brittany, La Martyre,
Saint-Salomon church, 1984.
Scale thickness : 1-2 cm . LRMH

DIA00011326 / J.-P. Bozellec

CONTOURJSCALING
Contour scaling developed as thin detachments on the face of the
figure.

2090 7 119 7Y NIFT NIIZNINND NNNONNY IXNN N*7a

Austria, Vienna, Saint-Stephen Cathedral, calcareous sandstone
(Breitenbrunner). Bundesdenkmalamt, Vienna / Atelier E. Pummer,
Wachau & J. Nimmrichter

SPALLING . a1n'y|

Some of the flat dimension stones show complete or partial
contour scaling, which may be called here spalling.

,iM 77N IX NV 19 75 7¥ AINNN N7 11O NTAN NaRn 7702
A12'WD [XD NNIDY NIY

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

Sandstone block contaminated with sodium chloride. Salt
crystallization induces granular disintegration and scaling of the stone.
As scales are very thin, the degra-dation pattern is also called flaking.

NNISNNY? NNNIA D'NY7A NIYAANN . TI17 DIFTIOA NNNITAN 7IN [AX wia
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France, Dieuze (Moselle) Salines Royales, batiment de la délivrance, 2002.
Large side : 0.4 m. LRMH / V. Vergés-Belmin
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ALVEOLIZATION

|axa 0'77n

EROSION . n'TINX

Definition :

Formation, on the stone surface, of cavities (alveo-
les) which may be interconnected and may have
variable shapes and sizes (generally centimetric,
sometimes metric).

MECHANICAL DAMAGE . Nn'IJXJn ny'a9

HhR #h
nrra% o'7n'vw )axn 19 72y 01V DN Y NNt
21%( D'77TA1 NNIY (11202 DrAY 0'713'1 0N DNaInn
.Jnroun 71122 D'MysYi ,nrMvn'vio YW NITMAa

Equivalent terms to be found in other glossaries :
Alveolar erosion, alveolar weathering, honeycomb.

:D"INK D'NIN 117" X¥nAY D'710') 07179 D'NIIM

Other spelling :
Alveolisation

- ANXK NI'R

Sub-type(s) :
- Coving : erosion feature consisting in a single
alveole developing from the edge of the stone block.

: )or(alo-nn
TTI2 770 7w NINNONNN 2NN N'TNR 7Y |'"'9XN : D7
JARN wIA N¥N

Not to be confused with :

- Microkarst : refers to a network of millimetric to
centrimetric 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.

1oy ‘a7 X
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.JAXN NVY 19 7Y

Other remarks :

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

- NIS0N ninyn

AWK NI7RINIOT NP'NY 7Y 210 KIN [ANA 077N DX
NI'IRP'T'ON NIIdNA NIFAMIN 10IN 7722 IR NwNINN
DY TN X7 0717V AN 0770 ARD 7Y Dmon IR
N1 X/ DAY DNIISNN N> DNINR NY7a 'oIoT
D'NNSNA [AX2 0'77N DN D' TIN' DN DNINY .D'WRYR
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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 bloc.

NINA D'PY'M 71NN ARYIND NAIZIR'A N1'NAN NY7N 7IN AR DY TTIA 0172 79 NNIoNN
TN A3 NNONN NIAZN T¥N 1IN ARYIND .PTNI YR '0INX NN

Scotland, Arbroath, Angus, Arbroath Abbey, 1992. Individual stone bed heights. 20 cm.
Pers. Archive Ref MQ 14 /1. Maxwell

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

MY IR? DMYEYAT D70 NIXA DAIRAD DAIND AT NNPn2 D'NNSNN [aXa n'77n
SN AR 7w nmannn

Scotland, Culzean, Ayrshire, Culzean Castle Entrance gates, 1993.
Individual stone bed heights Ca 200-250mm. Pers. archive Ref PB 35/ 1. Maxwell

Alveolization of a porous limestone.

J1'1271 7' AN [aNa 0'Yn

Malta, Rabat — Gozo, Citadel,1994. Geol. Inst. Aachen University / B. Fitzner

Deep alveolization of a sandstone block.
10 AR v wina ozmy |axa o' n

Italy, South Tyrol, Terlano/Terlan, Maria Himmelfahrt/Maria Assunta, Sandstone, 2000.
Length of stone, 80 cm. IMP Uni Innsbruck / C. Franzen
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Definition :
Loss of original surface, leading to smoothed sha-
pes.

MECHANICAL DAMAGE . Nn'IJX>n ny'ao

Hh R b
NNIXY? 7720 ,0'Ina [ARD VY 19 7Y TR
Jipnin

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
disintegration, scaling etc. This term is too vague and
should not be used.

Sub-type(s) :
- Differential erosion : to be preferred to differential dete-
rioration : 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 hetero-geneous 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 sedimen-tary and volcanic
stones. Differential erosion is synonymous with relief
formation, i.e. to the formation 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 elimination
of soft (clay lenticles, nodes of limonite, etc) or compact
stone components (pebbles, fossil fragments, geological
concre-tions, lava fragments).
. Loss of matrix : Partial or selective elimination of the
stone matrix, resulting in protruding compact stone
compo-nents.
- 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 disintegration, or
when environmental conditions  favor  granular
disintegration.
- Roughening : Selective loss of small particles from an
ori-ginally smooth stone surface. The substrate is still
sound. Roughening can appear either progressively in
case of long term deterioration process (for instance in
case of granular disintegration), or instantaneously in case
of inappropriate actions, such as aggressive cleaning.

: D"INX D'NAIN 11'7'Na X¥N'AY7 D'710'0 072179 DN

7 ITaIR 727 oNtMnn 775 TINA N0 KIN 210 7Y [TAIX
INd NIQ'0 7Y 11N YI217 0710 AWK ,0MMIERN NVYN 119
DY DT NI .NNITDI 0'T727 NI7¥9Nin 01127137 NiNSNN
.12 wnnwin? y'min X971

)or(aio-nn
AWUNN DT NN WUNNYN? 9Ty @ NYRINI9PT DTN -
NN DTN TWRD TWUNINA 1T NYRNYI9T NN
NXXIND .ANK ITX7 [AX2 TAR JITRNA 2¥7N INIK2 DNTpNn
D'I2N] IT NYDIN K¥N1 . T'NX X7 [DIXA NNTIT AN PN
NIND DAITR I/ MNI' DU DOITR NI7DNRN NIMAN0N
27U n'ipn NI7'Yon NARXIND DA NPT Q710 X' .01
7V 277 XXNN NRNNOIT ATINR LONYYP NAR 72V NTTn
AUIM XD NRIONT QTR .DMRYI0 D701 yjrwn w70
. JARN 19 7Y N1ITO X7 NIXN NI7 L0720 NIXNY? 9T
IN 2NN 20N [TAX? D7 27179 NIRNYIOT ATNIR
DJARN 7Y T nin Ty
27U opho IR PN [TAIR AR AN TAIX -
AR 7w NI NN NIYTY( 0DIN [ARN 2ADINn
MaY 0NN Mav ,0'7n( D'OINT DN IR )M
Bhky
JAaxa O/mn minn ¥ vpho IX PN TR -
NXINN D'07120 D'YRN [2RN 12N YW N9'wN7 DN
.[arN 19n
DUNIT NIXP DY [AR 7U NYRNI9T TR NI7AYNA -
'man? M1 2aiynl TNt 2'919%  nnnn ipna
NNISNN 7Y MII¥2 NNTT'AY7 NIV DRAXA NI7AaVNNa
.07 NNISNN O'TITA N2'A0N 'KIN TWKD IX ,0MA0A7
19 DY AN 7Y D1LR D'P'P'7N 7Y 120770 |TAIX  oI9on -
71>* 0o190N Q%' |"TY 0'02N .IpNA D'FN 'Y NOY
2w mpnma wn%( Nk DNTYTA 7NN NNoNNY
7U NRXIND NMIXND NII¥2 Y'9IN7 IR ,)N''WIA NNNISNN
J2'0NAN M7 IND NIN'RNN X7 NI7IYS

Other remarks :
Erosion may have natural and/or anthropogenic causes. It can

be due to chemical, physical or/and biological processes.
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Differential erosion of a fossil bearing limestone block due to loss of matrix.
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Malta, Valletta, old town, 2003. LRMH / V. Verges-Belmin

DIFFERENTIAL EROSION . n'7N'¥219'T N'TINX

ROUNDING . ni7aynn

Differential erosion in the
sandstone Petra cliffs.

7132 71NN AR 7Y NIRIINOTT ATINR
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Jordan, Petra, 2004. Photo 4-5m in height.
LNEC /J. Delgado Rodrigues

DIFFERENTIAL EROSION . n"2X'¥219'T N'TINX

Differential erosion on a
marble sculpture visible after
treatment with a biocide and
gentle brushing.
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Portugal, Queluz Palace, 2003.
Width of the sculpture : ca.
60cm. LNEC / J. Delgado
Rodrigues

Loss of iron-rich component
in a sandstone block.

U.K., Edinburgh, Carlton Hill
Observatory, 2007. LRMH / V. Verges-

Belmin
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Rounding of Serena
sandstone due to
prefe-rential
deterioration of
edges close to the
joints.

2N AR 7w nifaynn
niapya (Serena)
NIXPN 7¢ NNTITN
.D'pwn? panpn

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

The erosion of this
limestone sculpture
results in loss of
carved details, and
smoothed shapes.
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France, Rouen,
cathedral. LRMH / P.
Bromblet
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Definition :

SN[\ L{RNEMECHANICAL DAMAGE . Nn'IXOn NY'a9)

:MTan

Loss of stone material clearly due to a mechanical .naxon a'21yon 21N2a 912 DA [ARD NN Y JTAIR

action.

Equivalent terms to be found in other glossaries :

Sub-type(s) :

- 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 featu-res.

- 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 scrat-ches, 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 particles.

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

Other remarks :
In most cases mechanical damage has an anthropogenic ori-
gin.

: D"MINX D'NAIN 11'7'Na k¥R 0'710'0 0717w 0NN

:)o'(aro-nn

V177 NYIADN AKRXIND NINON NY'AD | AdNN QYD -
NWR "D IR )00 I

.N2'YN Y70 7W NI7'WON NRXIND NIN [TAIX  JIN'N -
NX¥P IX LYNN N ,NA¥MY NYIand v'oing 7' Kin
¥ TNIM 2100 NIN'O 110 1'TANY7 [N .NNITII 10N
.NV1A9D D'aWN1 DI'X DN 72X DDNN

DAY 17 NI¥A MNIN 7Y 'NOY |TAIX @ ALY -
IN MAIRNN NI'AY7 710! 12T .TTINN 702 2T win'wn
N'0 .0IINA D'YMIND O'RM) 0N 77D 0T L iona
D'2WN1 DI'X DN X ,NI0MWD NIRANDY D710 NIN'O
.Y

NI0N IX N'72N ARYIND NNNAN DTN . QIY9WY -
¢ NP9 NIYYANKA IR PN NIYYAK] nin 7w
.0'p'En

TIY'A9N NRXIND [11DA2 NNNAIN DDA NYAD YN -
NPATN? NTY'Y 090INN NLWN X7 * T ,TTINN 7D
Un% no'm mind 901 Mnin v

: NIBSON Nninya
NIN NIXOAN NYIAoN 1w nnm 0" pnin 2Nl

.DTX NI7'von

ICOMOS International Scientific Committee for Stone (ISCS) . Comité scientifique international “Pierre” de 'ICOMOS



MICROKARST . boOXpIN#'n MISSING PART . ny1an

PERFORATION . 2130

PITTING . 2n'n

SCRATCH . huvy|

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

NNTON NXXIND NIXON NY'AD
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France, Chartres, Cathédrale, 2005.
LRMH /V. Vergés-Belmin

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

N'TA [2X 7V NdNN ny*ao
V97 nyon 1an

Lebanon, Baalbek
quarry, small building,
2000. LRMH / V.
Verges-Belmin

Soft limestone showing impact damage. These keying marks were made to facilitate the
adhesion of a ren-der, which was later removed or has fallen.
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Malta, Valletta, 2006. LRMH / V. Vergés-Belmin

Cuts in a sandstone wall, most probably due to knive whetting.
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U.K., Scotland, Stirling Castle, 2007. LRMH / V. Verges-Belmin

2791 IX 01N

The repeated abrasion effect of feet has led to the formation of a depression on this stone

Pavement element.

Italy, Tschars, South Tyrol, Pfarrkirche, 2001. IMP Uni., Innsbruck / C. Franzen
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Definition :

Network of small interconnected depressions of
millimetric 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.

EROSION . n'TINX

MECHANICAL DAMAGE . n"aJX>n ny'as

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

to stone.

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 dissolution process.

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

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

MICROKARST . boWpNpg'n

Microkarst developed on a
limestone sculpture.
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Turkey, Nemrud Dag 2002. Head of a statue
(Apollo), Height of the image : ca 60 cm.
Geol. Inst., Aachen University / B. Fitzner

Microkarst developed on the base of a chalk
column particularly exposed to weather.
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France, Amiens, Cathedral, western facade, 1992.
LRMH / V. Verges-Belmin
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MISSING PART

nyaan

ALVEOLIZATION . ]axa n'77n EROSION . n'TINX MECHANICAL DAMAGE . n'aX>n ny'a9

Definition : I NnTan
Empty space, obviously located in the place of some  n>:n nn"j nn"a 90 X77 12 DN ANNY 71 790
formerly existing stone part. Protruding and parti- Tni' |9ixa o'os1wnn n7x1 0'0'%712 0709 '7'7n .1aya ]ax
cularly exposed parts of sculptures (nose, fingers..) NIN [TAIR 7Y DMIUDIR NINEZNA DN )NIYAXRI QK [12(
are typical locations for material loss resulting in .ny1an? opiian
missing parts.

Equivalent terms to be found in other glossaries : : D'INX D'MIN 117'N2 X¥N'AY7 D710 D'Y7IPY D'NIn
Lacuna. .77
Subtype(s) : :)o'(alo-nn
- Gap : hollow place in the stone surface, hole. 1IN LJ2ARN NVY 192 719N DM ;NN -
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Chimney structure showing hole and loss of sandstone masonry.

.N1ana 7in [AX v | TAIXI NANK N1AN2d AN

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

MISSING PART . nynan|

The nose of this marble figure shows a missing part.

YN v It W'Yn NINnT 7Y N

France, Versailles, Castle Parc, Sculpted group "Le bain d'Apollon”,
2004.LRMH / V. Verges-Belmin
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ALVEOLIZATION . ]axa n'77n EROSION . 2'TINX MECHANICAL DAMAGE . Nn'IJXdn ny'A9

PERFORATION Definition : I NNTan
A single or series of surface punctures, holes or ,0'niN IX DN ,NVWA 192 D72 7Y ANTO IX TTIA A7
1N gaps, made by a sharp tool or created by an ¥ TN 217 XID 7T .ANIR TR YD YT Y 1wy
animal. The size is generally of millimetric to ,D2NNN 7172 D10 PNy .0MVN'VIO TYI DLVN'7I'N
centrimetric scale. Perforations are deeper than .JAXN 912 YN 78 DTN DN

wide, and penetrate into the body of the stone.

Equivalent terms to be found in other glossaries : ! D'INK D'NAIN 21'7'N2 X¥N'AY7 0'71' D™7IPY D'NIN
Dirill hole. nIT'7 N
Not to be confused with : : oy 72727 N7
- Pitting : formation of millimetric to submillimetric pits, ,n'uon'7m TV DrvVA™M-NN DNIN YW AN AN -
usually much smaller than perforations. .D'272 TWKRN NIF NN DA0R 77 T2
- Gap : hole not obviously created through a 2171 7Y NN T 7Y AN NN XY AN N -

perforation process.

Other remarks : I nI®on NNy
- A perforation is normally induced by a sharp TRV L RNAT2( TR won T Y 770 1Ta DA AR
instrument (e.g. by drilling). In specific 212717 DNA7 071! 0O'A 2p2,0°TNIM DAPRA L)NITY
circumstances, animals may produce perforations : )n"n 5-3 1 01a( ndY AN nway -
- wasps on very soft stones (diameter : ca. 5 mm) nnnn 'y onaxa (lithophagus :xnait( e niooa -
- marine molluscs (ex : lithophagus sp.) on stones Jn"o 1-3 : w012 0DNKR AT '(P197 oY

which have stayed under water for some time
(diameter : ca. 1 cm).
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MICROKARST . DOWXjN{I'n

MISSING PART . ny1an

PERFORATION . 2121 PITTING

PERFORATION . a1ap)|

PERFORATION . aiap)|

PERFORATION . aiap)|

.2'n

PERFORATION . 2122)|

Perforation of sandsto-
ne due to masonry bees
which have entered the
mortar joints and burro-
wed into the soft sands-
tone beneath the surface

Perforation by marine
lithophagous
organisms on a
limestone sphinx found
during undersea
excavations after an
immersion of several layer.

centuries. DAY ,7IN 2K 7Y aIim
niN% NTNY DTN
qIM7 NoNNNI NV*MN
NNNN NN 7NN 2R

.nown 197

NI9TY T 7Y NWUYIY 227

1A [2KN 0j72'90 7V NINTIR
NIM-NN NIN'ON 17NN K¥MY
7901 JWN1 0 AW MNR
.DY NINN

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

Egypt, Alexandria, Kom el
Dikka open air museum,
2006. CICRP / P. Bromblet

Perforation due to wasps activity.

DIy 7w Ni7'won 0Nav aim

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

Geometrically organised perforations, forming letters of the word “farmacia”.

SMfarmacia” n'7n NIMIK IR 2NN, NN0NIKG DNIXA ITION A7

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

ICOMOS International Scientific Committee for Stone (ISCS) . Comité scientifique international “Pierre” de 'lCOMOS



ALVEOLIZATION . ]axa n'7n EROSION . n'TINX MECHANICAL DAMAGE . n'aJX>n ny'ad

PITTING Definition : HhRkPh
2N Point-like millimetric or submillimetric shallow TV DVN'7'R-NN Y 7T 0FTITY DN 0NN
cavities. The pits generally have a cylindrical or IX D222 DX 7' 91Ixa W 17X DMINY .0Montrn
conical shape and are not interconnected, I'nanY% [N"IY nNnY% ,0n"1 DNAINN D1'X DA N'VINN
although transitions patterns to interconnected .DN"2" DMAINNA DMINY 12yn NIIX¥a DA

pits can also be observed.

Equivalent terms to be found in other glossaries : : D'INX D'NMIN 117'N2 X¥N'AY7 D710 DI D'MIn
Not to be confused with : 1oy 727 X7
- Microkarst, which creates a network of small NNAINNN NNVIVP NINIA 7Y DY XIF WK ,00IX717'D-
interconnected depressions of millimetric to .0MVN'VI0 TV DLN'7'N 7Y NTNA [N
centrimetric scale. 2v2 T Y IR TN 'WON T 7Y 0021 99D |9INaY L 2173-
- Perforation which is, in general, induced by a sharp AWKN NI' DMy 0772 0Ny 975 772 0N, onen
instrument or an animal, and usually induces much .'m

bigger and deeper holes than pitting.

Other remarks : I NIDON NINYN
Pitting is due to partial or selective deterioration. 712* 2N .nruPho IR NN NNTYTN 7722 DN un
Pitting can be biogenically or chemically induced, 10112777 Y702 TNI'MA DA IX DA DNIAN XY
especially on carbonate stones. NU'Y IN N'0NAN 171 NU'W 7W ARYIN NI'NY 717V 1N
Pitting may also result from a harsh or inadapted .N'RNN X7 '

abrasive cleaning method.
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Pitting developping on a marble sculpture.
Microbiological origin is probable.

YN IT N'a W'Y 709 7y 2NN 7¢ NINNSNn
LA171MNEM RN RN

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

Pitting, developing on the upper part of a broken
limestone column. Microbiological origin is probable.

AV AR TN Y MR 170 7 N 7Y ninnenn
171NN RN AR NYAN IT v

Morocco, Volubilis archaelogical site, 2006. Diameter of
the column, ca. 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.

.NUYN 19 NX NOONN NINY DNPN YA [ARN 7¢ inwn yaxn .(Istria) 21a jaxn Timya ann

Italy, Venice, Dogi Palace, 1998, LMRH / V. Verges-Belmin

Pitting due to lichen colonization on a limestone block.

A AR YA 2V NI'TTN 7w NIAY'NAN YN NN

Lebanon, Baalbek temple, 2000. LRMH / V. Verges-Belmin
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CRUST
DNy

> CRUST.
Ny

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 homogeneous
thickness, and thus replicate the stone surface,
or have irregular thickness and disturb the
reading of the stone surface details.

. MTan
21>' DNpn .nVWA 19 %Y DN Y A% nNnaoxn
DMNIN W YA 2IXN ipnn yana ypwn 1'nY
)Hinw onjp( 775 70T 2nd yax N Jaxn n Dy
D'NNPEN 1Y .02 D'YAXA DN D2 KIXNY? [N 72X
D'2IY2 IX ,]AXD 119 INX APIYY |DIXA ,T'AX NIFAY? 71Dt

.JAXn 7¢ nVWN 1921 D'LI9A NX DNIIYNA DNYN

Relationship with the substrate :
A crust may be weakly or strongly bonded to the substrate.

Often, crusts detached from the substrate include stone material.

Sub-type(s) :

- Black crust : Kind of crust developing generally on
areas protected against direct rainfall or water runoff
in urban envi-ronment. Black crusts usually adhere
firmly to the substrate. They are composed mainly of
particles from the atmosphere, trapped into a
gypsum (CaS04.2H20). matrix.

- Salt crust : Crust composed of soluble salts, which
develop in the presence of high salt levels, and form
from wetting and drying cycles.

Not to be confused with :

- Encrustation, witch is also a coherent layer, but is
always adherent to the subsrate. The term
encrustation is preferred to crust when the
accumulation clearly results from water infil-tration
followed by precipitation.

- 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 usally located, in outdoors
situations, in area exposed to direct rain impact, or
on water pathways. These two characteristics diffe-
renciate 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 buil-ding/sculpture, not only
on parts sheltered from the rain impact.

:)or(aio-nn
D'221NN DMITXA 217 NNDNNY DN 7Y 210 : WINY DNj-
D'NNP 775 0T .N1IRQIK 12202 1A ' IR 'Y DYAN
D'{?'{?'7NN D2N2 D221 DN .Y¥NY7 NPTINA D'PAT) DNINY
.(CaS04 2H20) 0217 ITXNNY ,N190INLKRN N
NNSnNnn ,0'0'on D'NNN 1IN DNP : N'7n DNp-
vAI' MITANA waannnl NNk nin'n nima 79 nindm
Jironl

: oy 727 X7

.UXN7 NTIMY TN XY X7X,NTD7 N21OW DA X' L, TAY-
N'DN NMNALV¥NN TWKRD DN NIMD 72V 9TV ATy nimn
N'X0'D'0097 7'amn oM 7NN W ARXIN N2 DX
iy mann(

72T WA NIV NINY Yax 790 T W neXY onya-
'R NIXN MINY DNPY7 T2 INY 0N oy 72717 21w
DITNA ,0"IIX'N NINIPNA NIRYN 77D )1T2A1,Y¥N? NIyl
NNPdN MY .0 Nayn IR ,0WA7 NN'Y' 0'9IvNn
DINY DN NIXX NI7'TaN 178 NIYOXN

INTA NINNSNAN ,NINY 777122 NN'WY NIP'OKRD : 11'0X9-
2y m'onn / 712 YW D2 mwyinn pT N2dwWd 7'
D'SIUNN 077NN 75 7V NIRYNal 772 ni?onn 71N A
.DWan 0AmN 0'P7Nn 7y 1 X'71,709 / niann v
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Black crust tracing the surface of a limestone sculpture.

.12 |2KNn 7090 7w NVWN 19 INKR 2PIVD NINY DN

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

Porous limestone, salt crust (halite).

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

Aachen Univ. / B. Fitzner

Limestone Sculpture, black

crust.

212 |axn 709 7Y INY Ding

Germany, Naumburg,
Cathedral, 1990. Head height :
ca. 30 cm. Geol. Inst. / Aachen
Univ. / B. Fitzner
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DEPOSIT
yjprun

CRUST. DISCOLOURATION .
DIy

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...

Relationship with the substrate :

A deposit generally lacks adhesion to the stone surface.

IaNTan
190N .0'INYN DMAIYA 1IXN NN NN 7Y NNavxn
001 ,N'V IX YA 'MND 7¥ NITNA : ypun YU NINNAIT
IN N'D INd D'™MDO0INLX DN ,)'71o0N'R( D' 'n'm 1w
¥ 019Nl NNAITY IN'Y "Nnin ¢ NINKRY ,pax

.ANITI IR YR U1 i Ty

I |ax7 ont
JJANN NOY 197 PIAT NI'R 7D NTA Yrwn

Equivalent terms to be found in other glossaries :
Surface deposit.

! D"INX D'NIN 11'7'Na X¥n'AY? 070 07179 D'NaM

Not to be confused with :

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

: oy 72727 XY
'YW TIVA VN0 NIAWNI 0'970V1 DNI9'Y WYY
A7 172D DPAWNI D'YDY IR DN

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

- IS0 Nnihyn
S22 ,)ntr7o0m( NNIY YN 197 DNININN V7w 119NN
.M IR/ YA Moy TWORN DTN
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noMp Ak} 19'972 N'UXO NPT 1737 N1dY nuwn 19% NNNN NN15N

Deposit of pigeon droppings on granite sculpture.

.0"11an 709 7V D' NYW7YY Y ypen

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

The material detached from the sandstone block forms a deposit.

VPWN X 2INN [ARN 7RINNY Minn

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

yax v

CRUST . DEPOSIT . DISCOLOURATION . EFFLORESCENCE .| ENCRUSTATION .
DIy ypwun yax v nnNYSh nTny
Definition : :aTan

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

- hue corresponds to the most prominent characte-
ristic 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 look dull and grayish.
Sometimes chroma is called saturation.

Relationship with the substrate :
It may affect the surface and/or be present in depth of the
stone.

nUI7YN NP I TNRA XLVANNAN  [ARD Yaxa MY
2N )po( DN LA Do yay 7w p'kan Dfvnaen
Jann(

,DITN ,7IND( ya¥n 7w AN v2Ian |''9XN? D'RNAN [IA -
.)...nnImI 2Ny

IXN )oim ua D( nind? ont'an )po( nna -
yaxn 7w )orana jua oy nntna

QNN oy 0'Yax .yaxn v d'7a NN ont'nn annd -
IXY' D2IN) ANND DY D'YAY DRI DN'YY IR DDA
.ANND X372 21N NIMA DY .09 DYINT

: |ax7 ont
iy R¥n'n? IX/1 NVWN 119 7Y Y'ownT 71> yax Y
Jaxn

Equivalent terms to be found in other glossaries :
Chromatic alteration.

! D"INX D'NAIN 11'7'Na X¥N'AY7 D'710'0 0'71I7W 0NN

Other spelling :
Discoloration (US).

Sub-type(s) :

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

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

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

:Qon a'md

:)o'(alo-nn

.NUNN N7TAN IR/ NN L1 1Y A Y-

¢ N N2 n o owann ot o )ataT IR( nian-
NRYIN IR )AMN IR 7720 nmda T, xnaT?( 0t
SNUY TIRN 217,702 7Y [TAIR IR ,)N9'0w( yax nnin 7w
7722 N127n X¥N1 DD IX DD TINA D'YAX DY W'a
O'UIND ATA 'RINT N9'wN

NmMa Al e Nnd% nown N>'vN7 ontnn ;N7 NITXN-
IX ,N7 DN 19 7y qTY N7 AUTX NN YINn'wn .NINY? 7722
112 NIN7 oY UTX

nYsIN DY 0'N'YY7 722m gp'na yax 'y 7w 1o @ annda-

area. .N'OVON X7
- Staining : kind of discolouration of limited extent and

generally of unattractive appearance.

Not to be confused with : 1 oy 727 N7

- Patina : superficial modification of the material
perceivable as a discolouration, in often having a
favourable connotation.

- Soiling : refers to a tangible deposit and has a
negative connotation.

- Deposit : refers to the accumulation of material of
variable thickness, possibly having a color different
from that of the stone.

12'WD DXNIY NOYWA 19 7V MINN 7Y '11'Y D DI'OKRD -
.0"MI'n DNYPN 17 W NIRNP 0'NY7 YUK LI7W yava
.0"7"7w DMYRN DY ‘YN ypen? on'nn : 1707 -

215'¥ ,NINWN 11ya Jnin Y NINQ0VXN7 ON'NN @ yjpwn -
JARN 7w ATA N1 ya¥a nirnY

Other remarks :

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

Some typical vyellow, orange, brown and black
discolouration 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
leakage, rising damp, hygroscopic behaviour due to the
presence of salts, condensation.

I MID0N NINYN
XAIT?( NIdDNA 7w ATNIENR 0NN NISIDN D121 [ 1Y
NO'WUNN IX D'ATRINNPM T 7Y ,)Nwini N1oy L7ma
JWUNY

'1019'0 INYI DIN ,DIND ,2INY YVA¥2 XUANNN YaY "'y
NIMUS T 7Y D¥XNY DIX7AE DFT'RIVNE 7w NINdNY
M7l

D'9'NI NNIX2 Y'OINY 0'713' NINYM ARXIND D) DNITX
D'N'M NYon ,N"17'97 N7y ,NNIX N7'11 10NN 9% DY
Nynnl
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Red colouration on a
bas-relief marble figure.

Y'Y 072N 7Y DITX 1A 1Y

Italy, Certosa di Pavia,
1992. height : ca. 0,5m,
KDC. Olching / S. Simon

This purple-red hard stone 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.

NUAT( NIA7NT NV IT N7A720-NNTATR 2R
077NN 2N 7Y NIXY7 [N1Y 19D DWA7 N9'wNN
DNITRA .N1ANA NPYAN TNy V1 DIRN

X7 ,70901 yiap qIvow v DnaY

.N1270 NNNonn

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

Moist area on a sandstone

rubble built wall as a result of a
concentra-ted discharge of rain
water from a broken downpipe.

21N |2ANN 7102 2R ' Y N7 TR
27NN NN DYA M NN DAY
Ry

Scotland, New Lanark, South
Lanarkshire, Long Row
residential block, 1996.
Rainwater downpipe 100mm in
diameter. Pers. archive Ref XM
12/ Ingval Maxwell

ICOMOS International Scientific Committee for Stone (ISCS) . Comité scientifique international “Pierre” de 'lCOMOS

Iron oxides are driven by
water from the rusting railing,
and induce the development
of a brown staining on the
under-lying stones.

DM N7'1 712 nIximNn
NN 77NN Npynnn
nnin Aanndn 7w NINNSNNY?
JINNN NIXXNIN DPAN

France, Chartres, Cathedral, 2004.

LRMH / V. Vergés-Belmin

Stains on a limestone
pediment underneath
a bronze sculpture.

0'02n 7V D'!Mnd
2097 NNNn 72 [aNn
islph

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

Staining from water absorption
or vapor condensation occurring
on marble cladding.

IN D2 NA'O0N ANNDA
NINI7 7Y NMXIAN DR NIAYNN
RUIYA

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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DNy ypwn
Definition :

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

Relationship with the substrate :

Efflorescences are generally poorly bonded to the
stone surface.

Equivalent terms to be found in other glossaries:

D aman
.nLYN 19 7y D'yl Y nnxa IX ,NMpaN N1 anY
NIdYMI 22N NIT'NX Ni7ya 77D |DINA [0 NINSN

.o'on n'm v n'wnan 7' M

! |axt ont
JANN NLY 197 NdINY NITAXN N7 775 0T NNNenY

! D"INX D'NIN 11'7'N2 X¥NAY7 D710 07179 D'NIM

Efflorescence is preferred to the expression loose D'nYn
salt deposits.
Not to be confused with : 0y 7272 N7

- Subflorescence : Term employed in the case
where crystalli-zation 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.

27U RMY wnwnn nam . nown 1197 nnnn nnion-

.nINN N2 NYNNNN NIYAaNn
nINP 0'N'Y7? NIXI NINNSN ,N1M™ 'M7an |'W7 : ypen-
NNYY [ARD NN D'Yan [N7Y 0'2DINRN L NIRT DY YpYnd
.yindn Dwan DN ypwn %9 npnaw Tiva

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 sulphate (thenardite :
Na2S0s), magnesium sulphate (epsomite : MgSQOs . 7H20), but
they may also be made of less soluble minerals such as calci-
te (CaCOs), barium sulphate (BaSO4) and amorphous silica
(SiO2 . nH20).

: MO NINYN
D'N7N DY 0'N 7¥ NI9STINN 7 NRXIN 217 X'N NNN9N
.]AXN NI'21A712 0'X¥NIN D'O'ON

MI7> AN1 1INd 0'0'oN D'N7AN 775 11T NIAdIM NINN9N
,)Naz2S04 : uvrTxan( 'moia | ix (NaCl : v'7n)

In 72X ,(MgSO0a . 7H20 : unioox( 'NM191A DI'TIAN
U'X7{7 IN> 0'0'ON NIND D'711'NN DA NI NIFNY7 NITI!
n'omx np*7'o1 (BaS04) mnonn nima ,(CaCoO3)
.(SiOz2 . nH20)
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Efflorescence on dolomitic limestone related to historic air pollution.

.M100'N VX DIN'T? NMIYRN N'OMI7IT 1A ]aK 7V N9

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

Formation of salts forming efflorescence on the surface of

sandstone masonry, focused at joints between masonry blocks.

71N [ANN D12 7¢ NV 19 72V TNNDN7 D'MNIAN D'N7A NIYAANN
0NN |2 DY™A 019

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

Limestone block showing salt efflorescences.

.0'N70 NNNSN DY 12 [AR

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

LRMH

ICOMOS International Scientific Committee for Stone (ISCS) . Comité scientifique international “Pierre” de 'ICOMOS



CRUST . DEPOSIT . DISCOLOURATION . EFFLORESCENCE . =\ (e 3{VS3 p.y i (o] I8
DIy ypun yax 'n'v NnN15N nT'nyY
ENCRUSTATION Definition : I TN
AT'NY Compact, hard, mineral outer layer adhering to nIIX .]aX7 ATINXD AYREI NOINT N1IIX'N N'7XI1'N N2OY

the stone. Surface morphology and colour are
usually different from those of the stone.

Relationship with the substrate :

Encrustations generally adhere firmly to the stone
surface. When an encrustation is removed, adhering
stone materials may be taken away with it.

Location :

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

v 178n 75 0T DY ayaxt nTnxn 7 nowa 19
JAND

I |ax7 ont
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LN'R TN 01 AR TIMXN [2RN NN 270Y PN, TNy
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IX D' 7IN7N DV'pPY [2'N N1AN7 DNNN Q17 RXAN NTAX
.ava 17n7n oy

Equivalent terms to be found in other glossaries :
Incrustation.

I D"INK D'NIN 11'7'Na X¥N'A? D'710'0 D'Y7IPY 0NN
D7

Sub-type(s) :

- 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 kinds of concretions.
In general, concretions do not outline, contour the
surface of the stone, and are of limited extent.

:)o'(alo-nn

N DTNt Y wa nTtmy v a0 0 -
ni7aiyn nNIY 7w DNay IR L)Nw? nnim( NI'vivaa
IX UINN NI¥2 YIANNY7 D*IYY X DTN .)7097 nnima(
7¥ 210 DN )D'V'VR7V0( 0'9'VII )D'UMA7VO( D'OT L[I7
DI [ARN NHINNA NIIX2 0'YW2ANN 01K 217 07O TN
.09'Na 0'71an

Not to be confused with :

- Crust : The term encrustation is used when the
feature is clearly due to a precipitation process,
following 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 scrat-ched, one can see
blackish or green traces resulting from algae or
cyanobacteria hosted by the lichen.

: oy a1 N7
D21 XINW 11N 10 UKD Wnwn ATAX NN 0Nj7 -
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Other remarks :

Encrustations on monuments are frequently
deposits of mate-rials mobilized by water percolation
and thus coming from the building itself
Carbonates, sulphates, metallic oxides and sili-ca
are frequently found.

‘NIDON NINYA
DNIN 7Y ypwnn NISDN DMWY NNOA 0NN NTAY
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Calcite encrustation covering Concretions with the form of
a limestone masonry under an stalactites under the arch of the
arch aqueduct built of limestone.
ANNN NWANNY 0¥97 TN )ororo?00(  DrErLY MY TN
2 RN NN T ]AxN NN D' NRR 7Y NYRh nnnn
A
France, Vaison-la-Romaine, ancient Portugal, Lisbon, Aguas Livres
cathedral Notre-Dame de Nazareth, Aqueduct 2002. Blocks are ca. 1m
cloister, 2005. CICRP / P. Bromblet wide. LNEC / J. Delgado Rodrigues

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

T DM 7Y NO'UWN NNIAY ,NNOXI 7IN [AXK ,0'130 NTA 12X 7V UX7E DTNy
.0'pymn

Scotland, Isle of lona, Ancient convent (detail),
2006. Length of a stone, ca. 25 cm. CICRP /
J.M. Vallet
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Definition :

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

:MTan
|9IX2 NAMIA "IN NN 277 "9 IX 10" N1V

A710' NOMEN AN 7Y DLW 119 INX NAPIVA '
.NNILX IX NOIPY NI'aY?

Relationship with the substrate :

A film is generally adhering to but not penetrating into the
substrate, possibly changing surface properties (aspect,
colour, permeability) of the stone.

: yxn ont
JNIX MNTIN NI'R 728 NVWN 197 NTAX] 775 7T N9
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AR 7w )nm'ox

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

! D"INX D'NIIN 11'7'N2 X¥n'AY? 070 07179 D'NaM

Not to be confused with :

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

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

: oy 1A' XY

J21Y K77 N2OWI MMt M7 'va DTRNIY L,N2'0XD -

X710 ,NPTIN2 TX) TWN 7811 ypwn’? nontnnn N7y -
.N9'"77 IND |ARN 7W VWA 19 NX NNDNA 71V

Other remarks :

Paint layers, certain categories of water repellents or protecti-
ve agents (antigraffitis), sealants, are considered films. A bio-
film is a kind of biological colonization (see this term).
Through ageing, a film may loose its translucency or detach
from the substrate.

- IS0 Ninyn
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Porous limestone ashlar partially covered with
multilayer paint film.
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Malta, Valletta, old town, 2003. LRMH / V. Verges-Belmin
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GLOSSY ASPECT Definition : AN TAR
e Aspect of a surface that reflects totally or partially N'i7'zn IX N0'7nIn AITNAY D112 AWK NLWA 19 7W DN
the light. The surface has a mirror-like appearance. .AXIN7 D'NIT NVWYA 19 AN 1Y

Equivalent terms to be found in other glossaries : ! D'INX D'NAIN 21'7'N2 X¥N'AY7 0'710'D D™7IPY D'NIN

Polished surface. -

Other remarks : I nID0oN NN

A glossy aspect may be due to previous polishing 11X ,)X7¢ IX [I1DNN2( DTIP WIL™N AXXIND DIAN7 710' 1

(intentional or not), or to the presence of a AIRD DR NTNNY D9IPY N9 7wa

transparent film which reflects light.
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Marble column, covered with a The glossy aspect of this parapet
superficial film of polyvinyl is due to the repeated rubbing

acetate. This product was applied action of people leaning over the
during a restoration campain, to bridge.

give back the marble its original

glossy aspect. QIYOWNN YA AT Npyn 7Y an

MK 19772 NN W'Y TNy ¢ YYD NIPYI MY ATIND
DYI' NT NIN .URVXX 7211719 7w Awan Y D'WIR
Y'Y TN O ,ITNWN '7nna

AN Pan N

France, Paris, Opéra Garnier, 1999.

Diameter of the column : ca. 0.7 M. Italy, Venice, Rialto Bridge, 1995. LRMH /
LRMH / V. Verges-Belmin V. Verges-Belmin

Glossy aspect on pavement stones.

.qI¥IN AN Y

Malta, Valletta, 2004. LRMH / V. Verges-Belmin
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Definition :
Engraving, scratching, cutting or application of
paint, ink or similar matter on the stone surface.

Other spelling :
Plural : Graffitis.

Other remarks :

Graffitis are generally the result of an act of vandalism.
However, some graffitis may have historical, aesthetical
or cultural values and should be conserved.
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Marble sculpture of the Potsdam park coloured by a graffiti.

109722 YIAX DXTOVID PN W'Y 709

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

GRAFFITI . '0'972 GRAFFITI . '0'912

Graffitti in the west
abutment of the Aqueduct
built in limestone.

7¥ mINTN N0'01 7Y '0'oIA
21 AN NN DN NRR

Portugal, Lisbon, Aguas Livres

Aqueduct, 2005. “Alex”
spreads on ca. Tm. LNEC/
J. Delgado Rodrigues

ICOMOS International Scientific Committee for Stone (ISCS) . Comité scientifique international “Pierre” de 'ICOMOS

Graffitis obtained
through scratching.

NIYXNXRY NUVIY '0'9MA
pallvial)

Malta, Valletta, 2006.
Porous limestone,
LRMH / V. Vergés-
Belmin
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Definition :

Chromatic modification of the material, generally
resulting from natural or artificial ageing and not

MTan

nnYINAN 775 [91IN2 0NN ,NIND 7Y 1onnd 'y
DN 2N NIYN AN TUXI NTDK'M IX NYao
.NLYN 19 7Y NN NNTYITNA

involving in most cases visible surface deterioration.

Sub-type(s) :

- Iron rich patina : Natural black to brown thin layer
enri-ched in iron/clay minerals, which can be found
on iron contai-ning sandstones. This kind of patina is
generally observed in outdoors environment, and
develops quite uniformly on the stone surface.

- Oxalate patina : Orange to brown thin layer
enriched in calcium oxalates. This kind of patina
may be found in outdoors environment, often on
marble and limestone substrates.

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
accumulation of materials on the surface. Black
crusts are black to grey and have a perceivable
thickness.

- Discolouration, which is a change of colour
perceived as unattractive.
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Oxalate patina developing on limestone.
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Morocco, Volubilis archaelogical site, Basilica, 2006. Width of a stone : ca. 45 cm. CICRP/ J.-M. Vallet

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.

NIYTN D'2X7 D'ON"NN DIND TV DA 'VaX .0'Aax [11an 001 ;N [AX NI'YYN NiMixa
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Czech republic, Prague, Cathedral, 2002.
Stones size : ca 30 x 50 cm. LRMH / V. Vergés-Belmin

This sandstone sculpture, originally of light colour, has developed an iron rich patina over time.
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Czech republic, Prague, one of the sculptures of the Charles Bridge, 2002. LRMH / V. Verges-Belmin
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SOILING Definition : I ATan
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Deposit of a very thin layer of exogenous
particles (eg. soot) giving a dirty appearance to
the stone sur-face.

Relationship with the substrate :

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

Equivalent terms in other glossaries :

X' MIN PPN Y TINN ApT DDV Y ypwun
721 AR X7 apaynn )nte xnart(

: |ax7 ont
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Not to be confused with :

- Crust, which has a visible thickness.

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

: oy a1 N7

1Y DR NIKNYT? TWORY , DN -

NIdN2 RN IRYIL LMY DX NIRYY QWORY yjpun -
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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.
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This very particular type of soiling is specific of
stone surfaces treated with water repellents. Water
pathways are limited to narrow stripes, where algae
may develop preferentially.
'NLYNY? TINY AT 1727 N2OW 7Y 0T 010N TINA 210
0'097 072210 DN 'A™M1 .0M 'NIT DNINA 17910YW [N
JIXK 7 NINNSNNY D'NIN DX DNAY DT

France, Versailles, Castle Park, marble sculpture, 2002.
Large side : ca. 0.6 m. LRMH / V. Vergés-Belmin

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

D"POINN DNITRN 7V AR 777N 7 apT 1797 ndw
.0'7090 7¥ DIMNNNI

France, Marseille, La Nouvelle Major cathedral,
Grey Serena sandstone and white limestone,
2006. Size of the tympanum : ca. 2.5 m. CICRP /
J.-M. Vallet

Soiling at the surface of a limestone sculpture protected against rainfall.
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France, Reims, Cathédrale Notre-Dame. Fagade occidentale,
portail central, 1989. Head size : ca. 40cm. LRMH DIA00015622
/J.P. Bozellec
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Definition : TN

Poorly adhesive soluble salts, commonly white,
located under the stone surface.

,127 yaxa 217 ,nw'7n njpaTh *7va nro'on 0NN
.]AXN 7¥ NVWA 197 NNNN D'R¥NIN

Relationship with the substrate :
Subflorescences are hidden, unless the stone layer
over them detaches. In that case, salt crystals
become visible on the newly exposed surface.

Equivalent terms to be found in other glossaries :
Cryptoflorescence.
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Not to be confused with :
- Efflorescence, which corresponds to salt crystallization

on the stone surface of the stone instead of under it.

: oy a7 X7
NOUWN 19 7V D'N7N NIYAINN7 NON"NN WX ,IN19N -
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Other remarks :

Subflorescence is commonly the result of evaporation
of sali-ne water present in the porous structure of the
stone. As sub-florescences develop inside the porous
structure, they often result in scaling of the surface.
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Formation of white subflorescence,
i.e. salt deposits within porous sands-
tone leading to loss of the stone surfa-
ce, resulting from the use of de-icing
salts at the entrance to the building.
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Scotland, Glasgow, Newark Drive, 2005.
British Geological Survey / E. Hyslop
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Definition :

Colonization of the stone by plants and micro-
organisms such as bacteria, cyanobacteria, algae,
fungi and lichen (symbioses of the latter three).
Biological colonization also includes influences

ALGA . nIxX
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by other organisms such as animals nesting on .dINal
and in stone.
Relationship with the substrate : ! |axX7 ont

Direct growth on and in stone or stone cavities ; also
indirect influences by nearby trees and other
Organisms.
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Equivalent terms to be found in other glossaries :
Biological growth, biological overgrowth, living
exogenous material.
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Other spelling : :qon amd
Biological colonisation. -
Not to be confused with : : oy 72717 N7

- Deposit : consists of an accumulation of exogenic
material, such as dust, droppings, on the stone
surface. For instance, a bird nest, a spider web are

72N 10D I¥'N PAN MNIN 7Y NN20YNN 17NN : Ypwn
DN WDY-NIRI KNAIT? DNI9'Y-17 .|ARN 19 7V Nww
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part of biological colonization, but bird or bat Jpwnd
droppings are deposits.
Other remarks : NI90N NINYA

Biological colonization may be used when a mixture
of diffe-rent types of organisms are present on a
stone, and are not distinguishable from each other.
Biofilm : Mono- to multilayered microbial colony
attached to surfaces with varying thickness of up to
2mm. Often a biofilm consists of very few cells of
different microorganisms embedded in large
amounts of extracellular slime. These cohesive often
sticky layers may shrink and expand according to the
supply of water. Biofilms often create multicoloured
biopatina by production of colouring agents.

Higher plants grow sometimes to a considerable size
at unexpected locations.
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LICHEN . n'tTh MOSS . anv

BIOLOGICAL COLONIZATION .
nal7i o' This mason wasp nest on a sandstone

carved element constitutes a type
of biological.colonizatio.

N971an 71N |2RN LINIX 7Y NIYY |77
.N2171m a7 210 KIN

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

BIOLOGICAL COLONIZATION . nuaiira '

Biological colonization (essentially plants and algae ) on a

MOULD . waly

PLANT . n'nnyx

BIOLOGICAL COLONIZATION .
nai7ni a'

limesto-ne masonry.

2 ANN NN Y )NIXKE A'NRY Npa XY nral atna

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

BIOLOGICAL COLONIZATION . nai7ira a7,

Biological colonization
constituted of an associa-
tion of algae (dark grey),
lichen (light grey and
orange) and mosses (green
cushions, 2cm large).

n7700 NIt navin
,)NND NORA( NIXK 7 ity
)DIMd21 ' W9KRA( NIFTTR
77122 NI nifd( nanol
Jn"o 29w

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

Dark grey diffuse biological colonization in dolostone and limestone.

.0MI7ITI 1" AN NIFA7IM NIYIN 7Y 20D 9K IT'D

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

BIOLOGICAL COLONIZATION . nfai7ina a7

Definition :

Algae are microscopic vegetal organisms without
stem nor 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 monuments, algae are constituted
of unicellular to pluricellular clusters, and they
never form macro-organisms.

. MTan

271 D'RN TN DITAANIXR 79 N2 20 AXRg [0 NIXX
nIXX " nnavm .0'nnyd 217 Davnin 0URN
,DdIN2 DAl 0'NAY YINn D2 NIXY? [N Nrsipon'n
nY'wy Y naa( amy I Mpax ypwun nixa
NINNSNN NIXXA .)D"vn'7M 1%0n%7 TV 0NN
,DMITX ,0'7N' D'Yax¥a o NNXI D'NY%7 Ninigna
IN MY NIOY NNXI' NIXXA .DNINY X D'MIn
NIAYIN .y¥na 211071 naraon 'Nan% DN nipp'in
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Relationship with the substrate :

:]ax"%? on!
JIMIX'N 19X NIAOW 217 NNXIE NIXK
.)0'T0al 'YW NNN( |ARN PNIva DA [NIR KIXNYT [N1

Algae generally constitute superficial films. They may be found

also deeper into the substrate (under scales, in cracks).

Other orthograph : : qon armd
Plural form : algae. -
Not to be confused with : 1oy ' N7

Algae may be confused with epilithic lichen, with
fungae and sometimes with soot or mineral deposits

soiling the stone surface. If algae are present, wetting
will turn it to green due to the presence of chlorophyll.

IX N'D ,NIMUD ,NITTA 27 NIYX |2 72727 [0 Dy
.JARN 19 7V NPT 1797 N2OW DX YR Ywn

-119 NYIANI N20IN DY NN D90 [0, NIXR 79 N1jna
Jnaw 7'on17n 7722 nowin

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.

I NID0N NINYN
JAND MAl 7y NN9BNNY D710 NIXK 7¢ D210 190N
TI¥X RI¥NYT N1 [N AR 21071 D'7PRN 'KINT DRNN2
-0 N¥X NAAT?  ,01ITR y9Iinma omys?( nipne
-0in yoma 17( )nikaior (- nimix )trentepohlia
D'M'Y? NIMITRA 98 7PN DM DMpnal L )anany
D'PT'N DA NIKYN( NI7IND 27U niawim Ikt niang
,ONINY  D'ANdY7  NIMIIRAN )NIf7IND NIXR IR D"7IND
.J[ARN 7y 07110 N1 DY7N7ND

D7IXR .[ITA ™NINT7 21N X' NNXY QXN 00N DNl
S2ma% 2 y¥n 71 0N aRn 19 795 0m
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Green algae growing Red algae on a bas-relief
on a limestone buttress. sandstone sculpture.
NINIX 7V NITTA NN NIXX 072N 7V NITTA NINITX NIXX
M [axn 710 jaxn

France, Thouars, Eglise
Saint-Médard, 1994.
Dimension stones 30 cm

thick. LRMH / G. Orial Cambodia, Angkor, Chao Sey,

2003. LRMH / V. Verges-Belmin

Green algae developing on a lime render on stone masonry.

.]AX NN T'0 0'02 2V N'0 7Y NINNONN NIZN' NIXX

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

BIOLOGICAL COLONIZATION . n2i7n a'ia

Definition :

Vegetal organism forming rounded millimetric to
centimetric crusty or bushy patches, often
having a leathery appearence, growing generally
on outside parts of a building. Lichen are most
commonly grey, yellow, orange, green or black
and show no differentiation into stem, root and
leaf.

Relationship with the substrate :

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

ALGA . nXX

. MTan
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7 % 070w )orrxir( 00 [0)arn 29 7y niv'a
JJARN N 78 DMon'n nnwy Y

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.

: )or(alo-nn

NI NIFTTN  NIMNE NIFTTNY NIEN 99 191K NIfTTN
N'TTAN 7w Yx' AWKRD L)y70n 19 7u( nirnf7'oR nirtTni
SUN( DINITIR DITTA NIXAPY [D,[2RN N2 12102 R¥N)
.nivio

Not to be confused with :
Moss, alga, mould : see those terms.

: oy a7 XY
.78 D'NAN IR D WAL ,NXX ,AN0

Other remarks :

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

: NIDOI NNyYn

NPT NXX DY NMI09N 207NN 'OI'AN'0 DTN [N NIFTTN
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NITTA 79 NIRXN'D 72V T'wn'? 0710 DWW NI 09'09
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Lichens on a marble figure.

J'wn ninT 2 nirtTn

Switzerland, Pontresina, Cemetary, 1993

Lichen on a coarse grained
granite monolith.

.0'02 D'V DY VA U7 72V NIFTTN

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

White folious lichen on a basaltic Tiki

.N71an 'j7'0 709 7y NIvVIoN / NI'N'Y NITTN

PLANT . n'nnyx

Lichen on marble
sculpture.

.WU'Y 709 7V NI'TTN

Portugal, Evora,
Cathedral, 2001.
Pieces of 1.5m high
approximately. LNEC /
J. Delgado Rodrigues

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

nisyion / NI'N'Y NI'TTN

Jax v ni7Tan )n1'mn(
.02

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

French Polynesia, Marquises Islands, Atuona, 2006.

LRMH / G. Orial
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anovo

BIOLOGICAL COLONIZATION . nfal7ia a'n

Definition :

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

Relation avec le substrat :

ALGA . XX

. MTan
¥ 9T NNt DD ,NRVE NIMD XD NNy
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JIDIBY] DTAAINN L )DrMon'ym TV DN pin
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Mosses develop brown rhizines and may create a micro-soil

zone between the stone surface and the green part.

Not to be confused with :

oy 7 XY

11M9INN NIT'ON DX NINON NI VX' NIANIN WX NITTN -
TN 0'oInTn 0Y7vvn v

N7 W' IR ,NNTD NIYA 710 YAX NIXRNA 7707 ,NIXN -
o'y 7w 1oinal Ay mipana( 0'anvnn MY RN

- Lichen, which are composed of a thallus and do not have the
- Algae : Algae are green during the humid season, but look
different from mosses (viscous consistency, absence of micro-

leaves).

Other remarks :

: NIDoN ninya
2N0N 7W Yyaxnl N2AI71I9MN NINYN NISN DYy

Mosses often change morphology and colour under lack or
excess of water. During dry periods of the year, the cushions  ni1™on ,;n1wa war nisipna .om 7w 9TV IX 101N NIV
shrink, become harder and brittle, and their colour turns to 791N |YaxI NI NIDASINIYER NIFMY NIDOIN NIXIDNN
brown. .0InY




Different kinds of mosses developed on sandstone.

271N [aX 72V 2NV 7¥ DIV D10 NINNONN

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.

NIYN 170N 1voIx yoIn( DIN Yaxa 0'R1IN,0AN0 NOIdA 1 |ARN 709
NINTA 7Y |I'2un NN 7Y INN9NnY | )nwan

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

Moss on the joints of a granite ashlar.

.0"Man D' N 7Y DPYINA 7Tan AN

Scotland, Aberdeen, St Nicholas Kirk. Pers. Archive Réf. N°30 / I. Maxwell
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BIOLOGICAL COLONIZATION . nfai7ina a7

Definition :

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

Relationship with the substrate :

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

ALGA . n¥X

. MTan

NAITN M0 W7 NIKNIA LN'OIFONE'M NIV NIAYIN
"INT D'MVNY'M DN 7Y NYYD IX 'Mni79 avynd
N 19X ,|a%( paIv n'yaxa ool 1dD
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v iy TN 71 ninw Ik 0o NY¥a 7Tan ,wany
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Equivalent terms to be found in other glossaries :

:D"MINK D'NIN 11'7'Na X¥n'AY 070 07179 D'NIn

Fungi. .09
Other spelling : I qon amd
Mold (US) -
Not to be confused with : 1oy 727 N7

- 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
patches. Lichen coverings are thicker than mould
coverings.

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

Other remarks :

P IK¥A'Y NIMY X NIMPaN NIdY NNXIN L NIYX -
.DDINX AT '7197 0'N7 D'INWI WX DNITRA

a1y .0"N'Y IR DN DD 217 NN TN -
a1y 7¥ 0Tn Ny NIrtTn 7w noyvnn

mNp NIYaann v p"Iwxd 01wl ,0'Nn Nnleon -
.D'7811M DNIY DNY L0

- NI90IN NInyn

Mould often create serious damage by chemical and
mechanical action and heavy discolouration. As the
metabolism of mould necessitates organic substrates
mould often develops on algal metabolic products
found on stone. Organic pollution of the atmosphere
also favours mould growth.

NN IX DD D71V 7¢ ARXIND 117 DNa7 717y waly
YINT WaIVN 7w DMninn 9I7'n7v 1 .Amn yax el
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Down-like white moulds on a limestone block.

2R YIR Y 27 'Mni?o Dpna waly

France, les salles Lavauguyon, Sainte- Eutrope church,2008.
Photo large side : 40cm. / V. Legoux
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PLANT
n'nnx

BIOLOGICAL COLONIZATION . nfal7ia a'n

Definition :

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

ALGA. DXX

Hh R b
,WUIIY ,ANNA NMIDNNA NY71D YWUK ,N'NNX DTN NIIX
N1 X NAdN X'A 0'NYS7Y nNnY ,0™1 71Yaa
Jawy 7w, yy xnart( T2 axa Yw nivwosnnn

Equivalent terms to be found in other glossaries :
Higher plant, vegetation.

Other remarks :
If buildings are not maintained, plants will eventually

coloni-se 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
proces-ses such as salt deterioration.

: D"INX D'NAIN 11'7'Na X¥N'AY7 D™710'D 0'717W D'NIn
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Higher plant (silk cotton) growing on a temple.

wT 7 712 )Tetrameles nudiflora( *7'v nnx

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

Plants growing on sandstone basalt masonry.

210 2R N7Tan N Nt 7y 07T D'nny

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

Mollasse : Higher plant (Fig tree) growing on a roof.

227 9T )maxn yy( 7'y nnx

France, Capestang (Aude), Castle (roof of the), 2005. Length
of a stone, ca. 35 cm. CICRP/ J.M. Vallet
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ENGLISH /| HEBREW
n'"72x / n"May

Tmy Tny

Abrasion QIwoY 32 Gap nin 36
Alga N¥X 66 Glossy aspect 7 54
Alteration nw 8 Graffiti 'won 56
Alveolization [AN2 D'770 28  Granular disintegration DA NMINN - 20
Biofilm naizim N 52  Hair crack nmyw p10 - 10
Biological Colonization naizmi N 64 Impact damage monn nyae 32
Black Crust Ny DNy 42 Keying ynn 32
Bleaching na7n 46 Lichen nrn 68
Blistering NI'NID7Y 14 Loss of components |axn Ao Tax 30
Bursting TIXXIONN 16  Loss of matrix T i max 30
Chalking NP2AX? NNISNN 20 Mechanical Damage n'on nyae 32
Chipping D'1avY Y191 22  Microkarst voRNP'n 34
Colouration 'y 46  Missing part nyuan 36
Concretion 0'9'01 50 Moist area n7 TR 46
Contour Scaling axNN N7 26 Moss ano 70
Coving DN 28 Mould valy 72
Crack pITo 10 Patina m'oxo 58
Craquele D'7T0 NWN 10 Peeling qi7p 24
Crumbling D'IN97 NNISNN 20 Perforation 2 38
Crust DIy 42  Pitting an 40
Cut qn'n 32 Plant nnny - 74
Damage nyao 8 Powdering npax? nnienn 20
Decay N 8 Roughening ovon 30
Deformation n'YNIoT 12 Rounding ni7zaynn - 30
Degradation N TAT 8 Sanding 21N M7 nnisnn 20
Delamination nI7¥oNN 18 Scaling Dwpwp7? qirp 26
Deposit ypun 44 Scratch now - 32
Deterioration nNTITN 8 Soiling APTMY LY 60
Differential Erosion N'NNINDT NTNR 30 Spalling vy 26
Discolouration yax v 46  Splintering n'o'on7yion 22
Disintegration nNIsNn 20 Splitting vipa 10
Efflorescence nn1on 48  Staining nnndn 46
Encrustation nTNy 50 Star Crack p 10 10
Erosion TR 30 Subflorescence nown 197 NnnNn nnsn - 62
Exfoliation )ni7¥ann( 0777 ni7¥onn 18  Sugaring o'vaa? nnienn 20
Film no'7p 52  Weathering npnw 8
Flaking D'N'M9 NI 26

Fracture RbalY] 10

Fragmentation D'yoNY? Y191 22
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HEBREW / ENGLISH

N'"7121x / n"May

26  Concretion oo 30 Loss of matrix m min [T
22 Fragmentation owopn? yion - 30 Loss of components JARN 2N AR
20  Splintering n'o'on7yion - 50 Moist area N7 TR
22 Chipping DnawL Yo 66 Alga N¥N
38 Perforation an; 30 Erosion hU(R
28 Coving pam 30 Differential Erosion NYNRNID'T TN
26  Flaking onnoner 10 Splitting Vi
10  Star Crack wpHpT0 8 Decay N
10  Hairline Crack mMyw g0 64 Biological Colonization naza N
10  Cracking o 26 Contour Scaling NN N
72 Mould valy 54 Glossy aspect Ak}
58 Patina nr'oxe 56 Graffiti '"0'9M2
8 Damage nyao 8 Degradation nTIAT
32  Mechanical Damage nonayae 12 Deformation n'YNIIoT
32 Impact damage mnn nyae 8 Deterioration nNTITN
74 Plant 'y 46 Staining nnndn
50 Encrustation nTny 46 Bleaching n1n7n
24 Peeling Qe 30 Rounding nI7aynn
26  Scaling Dwpwip? qirg 16 Bursting TIXXIONN
52  Film nop - 20 Disintegration nNIsnn
52  Biofilm nazmanetp 20 Powdering NPAX? NNMISNN
42 Crust onp 20 Sugaring D0'Y27 NNISNN
42  Black Crust Aanwonpg 20 Granular disintegration DA77 NMISNN
36 Gap nn 20 Sanding 21N M227 nMIdNN
10  Craquele o'ptonun 20 Crumbling D'IN97 NMIDNN
10  Fracture v 18 Delamination ni7x¥onn
8 Weathering NNy 18 Exfoliation NI7¥ann( 07727 Ni7xonn
26  Spalling 'y 68 Lichen n'Trn
8 Alteration mw 32 Keying yn'n
46  Colouration jmmw 40 Pitting '
46  Discolouration vax w32 Cut qmn
60 Soiling npT™? Y 28 Alveolization |aN2 077N
14  Blistering nirnivy - 30 Roughening oioon
32  Abrasion quow 70 Moss ano
32  Scratch now - 36 Missing part nylan
48  Efflorescence nnon 34 Microkarst VOIXPNP'NM
62  Subflorescence nown 197 nnnn nnen - 44 Deposit ypun
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ICOMOS-ISCS Web site

The ISCS Website includes among other things, the terms and
definitions of the seven background glossaries on which the
ISCS glossary has been set up. Terms and definitions can be
found in English, Spanish, German, Portuguese and French. A
cumulated alphabetical list, including all the terms that can be
found in each specific language, has been set up. Available
definitions of each term can be visualised simultaneously in
any selected language.

Address :
http://Irmh-ext.frlicomos/consult/index.htm
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