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PREFACE

HE

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 practition-
ers 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 recog-
nised and compared with similar ones in a more accu-
rate way in further investigations.

The ISCS glossary constitutes an important tool for sci-
entific discussions on decay phenomena and processes.
It is also an excellent basis for tutorials on stone deter-
ioration. 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.

Now that we are able to present the Korean edition of
vol. XV of the Monuments and Sites series, which was
made possible by funds from ICOMOS Korea.

we would like to congratulate the International
Scientific Committee for Stone on the results of the joint
work, and we wish to thank especially our colleague
Kwon-Woong Lim and Ki-Hyuk Kwon for initiating and
accomplishing the Korean translation.

Stone conservation is a crucial topic in monument
onservation and many of our National Committees all
over the world hope for advice and help from the spe-
cialists 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.

We hope that the Glossary will be translated into fur-
ther languages. In view of the accelerating decay of our
stone monuments worldwide this is an exemplary con-
tribution which will promote the international coopera-
tion so important in this field.

Gustavo Araoz, President of ICOMOS

Hae Un Rii, President of ICOMOS Korea

Stefan Simon, President ISCS

ICOMOS = A| &4 xH o} &t 2| & 3| (International Scientific
Committee for Stone, ISCS)= AMIHEZE 20f0AMS] HE - Of

.
olco] - xlAle| MRS 9Bt EEO| A2 MB5h UAL
Cf. I8 ISCSs MRS A0 et FAl =olzimtol &t
I} B3 - LEE XINGH), FEURKIS UsH BorE e

i

& Ha| - MYsls BSS Bt

Aol ealol BE eimollk oiael ERS XIS}
of BETISIX], 2|7 BHADKE MOIOIA 213t

R ObIst| w2 BSE 80i8 EEG= X
Ci SQELICL ERIFH0| HES| AUl - B -
S £ ZAOIN 2 ERIRHS B0 M| ¢

Aret AIE H|wshs o === & AYULCh

J
7

A
ol
Kl

ojr
=)
ol
0z
B
v on
0%
1o
H
Jon
12
1
I
10
ok
4>
o 0
H
i
1
0x
m
<

(<}
rr
re
2

J
ot

o

ob
>

x
°
e
ro
oy
tm
i
H
]
I
o T
=
Huil

Mo o

10
<

O o o 1R
1o

T
oro 5 W

olx| 22l= 7|g=2u 7& Al2|= 1532 gh=mojEts St
°

& 2 QU ZIRELICE & A2 ICOMOS SHE{IEQ] X|
o= 0|R0T! HYULICt R2l= ZHIMRH ISt &

st TE/Ie| =t =52 7Itiske USsLICE M E

oo L

ICOMOS &%, TAEIE Of2t=
ICOMOS SH=2 &S| R, olall2

ISCS AHT, AHT A2

ICOMOS International Scientific Committee for Stone (ISCS) . Comit  scientifique international = Pierre ~ de | ICOMOS n



CONTENTS . 2x}

l BACKGROUND GLOSSARIES . 20{Zlo| £ uZ [ GLOSSARY OVERVIEW . 2017 7hzt
GENERAL TERMS
Q20| ALTERATION . &3} | DAMAGE . 24 DECAY . =1
CRACK & DEFORMATION _ —
Foim) w3 CRACK . 7< ‘' DEFORMATION . t45 lzlgz

Fracture . 257

:

Star crack . AR
e}
=

Hair crack . O|All=

Craquele . A7

Splitting . &&

DETACHMENT

a0l BLISTERING . Z4=}t2| ¢V1  BURSTING . 1} (3| DELAMINATION . 7= SAtfa| Y3

=&
Exfoliation . 1x& Ci&8tg|

FEATURES INDUCED
BY MATERIAL LOSS

Mrlieal= Qlst &4t

page page

ALVEOLIZATION . Ct=S &St

EROSION . =4 MECHANICAL DAMAGE . 7| A& &4

Coving . ZE Differential erosion . Impact damage . 5224
REEA
Cut . =74
Loss . -
= of components . Scratch . &

MOA AA| .
'_’LO“—‘-_ == Abrasion . O}
= of matrix . IE2IA &4

Keying . T1x{2]|

Rounding .
AR
Roughening .
QA
DISCOLOURATION ae . . .
& DEPOSIT CRUST . DEPOSIT . 71 DISCOLOURATION . EFFLORESCENCE . 7] ENCRUSTATION .
AT} SR 124 e A ol Zxig] ol
Black crust . Colouration . MRS} Concretion . 2Zx|
S|t ;
Bleaching . EfA4
?,.;']!-Ltl;_c‘}ru“ ’ Moist area .28
Staining . &=
BIOLOGICAL
COLONIZATION BIOLOGICAL COLONIZATION . Mt P ALGA. z=
N
1 INDEX . 40! 7 REFERENCES . &7 231

n ICOMOS International Scientific Committee for Stone (ISCS) . Comit scientifique international Pierre de | ICOMOS



ICOMOS-ISCS:

Illustrated Glossary on Stone Deterioration Patterns . AMxl H3l938 s 0{E

DEGRADATION . E|2¢

DETERIORATION . €5t

WEATHERING . 5}

DISINTEGRATION . =235

67 FRAGMENTATION . 7jAl=3|

PEELING . 11|

571 SCALING . 12|

page

Crumbling . Tt

Splintering . IHH3}

Chipping . Z7{&

Granular disintegration . QJA25Y
= Powdering, Chalking . 225}

= Sanding . A[2s}

= Sugaring . Mg 225}

Flaking . &AE12|

Contour scaling . 224452|

= Spalling . THAELE]

MICROKARST . 0}0|32712AE £ MISSING PART . &A1=

PERFORATION . &=

£ey PITTING . oMY

page

Gap . 7=

.

FILM . i) GLOSSY ASPECT . [ GRAFFITI . 4 PATINA . ] SOILING . 7y SUBFLORESCENCE . /53
ot e l et 2rI0H L= AR

Iron rich patina .

H2mE|Lt

Oxalate patina .

St |LL
LICHEN . X[2/2 e L 4 mouLp . Zao| Z] PLANT . 212

ICOMOS International Scientific Committee for Stone (ISCS) . Comit  scientifique international = Pierre ~ de | ICOMOS



BACKGROUND GLOSSARIES

S0{Tel EE HiZE

In 2001, when the group began its compiling task, sev-
en 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. Amold, D. Jeannette and K. Zehnder (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 Ger-
man, 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 macroscopiche
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 trans-
lated 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 termi-
nology 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 Petrogra-
phy Group of the ICOMOS Stone Committee and publish-
ed 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, ltalian and
Spanish, and is associated with a graphic chart.

The fifth document is a detailed contribution by B. Fitzn-
er, K. Heinrichs & R. Kownatzki (1995), on classification
and mapping of weathering forms, which was updated

in 2002 by Fitzner & Heinrichs. This document presents
as well definitions of terms which are found in a slight-
ly altered form in the present glossary, as an introduc-
tion into the mapping of stone damages. The thorough-
ly illustrated document classifies decay patterns 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 sixth document (Franke et al. 1998) is a multiauth-
ored book published as a deliverable of a FP5 European
Commission research program. The document is an At-
las 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 ex-
pert 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), aim-
ing at helping decision makers to diagnose the origin of
deterioration and select appropriate methods and ma-
terials 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 Ger-
man Engineers". This document is quite close to a stan-
dard, and it is composed of a list of 14 terms in German,
with a translation into English, accompanied by a defi-
nition and illustrations. A proposal for graphic represen-
tation 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 in-
formation, we have obviously missed a number of docu-
ments. 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 com-
prehensive weathering features tutorial, which includes
both degradation patterns of monuments and natural
outcrops, and also refers to anthropogenic damage.

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

0T T2t

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 ob-
servable by the naked eye. Only a few families devi-
ate 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 includ-
ing 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 alve-
olization may be subjected to active granular disin-
tegration 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 surface
will have a tendency to soil. The same is applicable
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 deter-
ioration of a stone masonry structure as a whole.

How to find a particular term in the
glossary ?

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

PEELING . x|

MISSING PART . &AIES

Gap . 7=

PATINA . T}HE|L}

Iron rich patina . ZE0OHE|L}

Oxalate patina . 2AMMTIIE|L}

SCALING . gi2|
Flaking . ZAlHt2|

)

oK

PERFORATION . &

SOILING . 2%

Contour scaling . 28i2|

PITTING . O|N|7H

SUBFLORESCENCE .

e e
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GENERAL TERMS

I ALTERATION . B3} DAMAGE . &4f DECAY . &1

ALTERATION

Modification of the material that does not neces-
sarily imply a worsening of its characteristics from
the point of view of conservation. For instance, a
reversible coating applied on a stone may be con-
sidered as an alteration.

DAMAGE
Human perception of the loss of value due to
decay.

st

SZEISHE 2HM 2 M BIEA] M7t 71X
UE EG0| A= ATtn=E 2 4~ Q= M3t o7tk
M EHO| FE=AXI2 HA 75 242 Halz
ZizEict

DAL

=X=]

DECAY

Any chemical or physical modification of the intrin-
sic stone properties leading to a loss of value or to
the impairment of use.

JH3] AAOILE AR 252 Za
=AM E40| 3151E, 2ajxloz

I
[
%
>
[¢]

DEGRADATION
Decline in condition, quality, or functional capac-

ity.

E|=t

JEiL &, 71S2| Mst

DETERIORATION
Process of making or becoming worse or lower in
quality, value, character, etc.; depreciation.

gzt

ZOILt 71|, £ S0| ==L HaklE 1Fd

WEATHERING

Any chemical or mechanical process by which stones
exposed to the weather undergo changes in char-
acter and deteriorate.

=3t
CH7| Sefoll =S Mxijoll £ Hallt B3tE

opiste s, Bois Y
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DEGRADATION . E[2} DETERIORATION . &3t WEATHERING . E3}

ALTERATION . 3}

Common alteration of
architectural mouldings
by algae.

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

DAMAGE . &4

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

ARRS HIM9| SHR7E
EHE0] 71X 2dE
op|

Scotland, Edinburgh,

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

DECAY . 51|

Limestone relief showing
advanced decay.
S19 TS Holz
Asjot Bx

France, Caen, Eglise Saint-
Pierre, 2006.

head ca.10 cm,

LRMH / V. Verg s-Belmin

DEGRADATION . £[2f

DETERIORATION . s}

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

89 5lo| u2ES0l
Zgloz olgt =AY
Algt zizgo) szt

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

Deterioration of a
Carboniferous sandstone
masonny.

BRI MRS Mx

a0l st

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

1. Maxwell

WEATHERING . S5}

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

Wllo| 27 =52
oI5t 20| Hojet
oixlo| Zat

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

1. Maxwell
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Individual fissure, clearly visible by the naked eye,
resulting from separation of one part from another.

Fissure, fault, joint.

- Fracture : Crack that crosses completely the stone piece

- Star crack : Crack having the form of a star. Rusting iron or
mechanical impact are possible causes of this type of damage.
- Hair crack : Minor crack with width dimension < 0.1 mm
- Craquele : Network of minor cracks also called crack 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 cases 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 usu-
ally 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.

12 RP=REH 22|E 2z U |otez

- OJMI#E: Z0] 0.1mm 0|2t Zo|st 7

- YR E: O|Met FESZ O|F0T Y2z

T EY0[2fI T ottt 32|0[E(crazing)0l2t= E0t=
oS HIE HI2tZES| BT EE 7Isdt= O
AEE7| W20l MxHoll= MESHA| ALt

-2 RS FYRAS0| MZ2 Eolf RS
O|MIeh P Eo[Lt HE/DAS2 20| ofet EHE et
Lot ST, ot 2 Fotz sl 7132 B2HE
w2t Fyels dES 2Jofict
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CRAQUELE . 2&=&

FRACTURE . 257

Horizontal fracture due to a
rusted iron clamp.

=2 A T2 ol
22 47l HEdd

France, Angoul me, Saint-Pierre
cathedral : Western fagade,
central tympanum, 1974.
DIA00001685 LRMH /

J.P. Bozellec

HAIR CRACK . O|Nl#&

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

718 & Mol ESER0M
e +5l0] lMEe

o
rn

Greece, Athens, 2004. KDC
Olching / S. Simon

Marble sculpture showing a network of thin cracks (craquele).

OjMIEt ZEY0| 20l= ti2[Ad ZZHALZE)

France, Versailles, Castle Park, 2002. Large side : 0,8m. LRMH /

V. Verg s-Belmin

STAR CRACK . -

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

HIA] Of2}0l PixIst
DHHR|O| A} WY
Qlalf AfRtof Lretist Moz

)

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

SPLITTING . &=

Splitting of a limestone col-
umn

Salet 7|59l

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

Column diameter c.15 cm.
LRMH DIA00006991 /

J.P. Bozellec
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CRACK & DEFORMATION

Foia} 13 DEFORMATION . B3

DEFORMATION Definition : xo|:
H5 Change in shape without losing integrity, leading to  =ajjo| m&o| AMAME[x| o4 MAjE=0| 2 Zln} okm
bending, buckling or twisting of a stone block. HIS2IS oF7|sh= SEfO] 5}

Equivalent terms to be found in other glossaries : LCI2 20{Zl0f| £2E QAL 2
Plastic deformation, bowing.

Other remarks : ]k
This degradation pattern mainly affects crystalline marble 0|23t El2tese =2 ANA thalA WA(RH| CHz|Al
slabs (tombstones, marble cladding). ool FekS ZLC} ’

— oco= .
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This white marble plate
shows a convex defor-
mation.

S CialA] T
=251 HEE0f Uc

France, Queyras, Ville-
Vieille, 1990. Plate size 0.7 x
2m. LRMH /

V. Verg s-Belmin

The white marble plate
of this XIXth century stele
shows a concave defor-
mation.

19M7] M cHz|A
0| 2F5HA HIEI0
ATt

France, S lestat (Haut-Rhin),
Cemetary, 1995. Plate size
0.4 x 1Tm. LRMH /

V. Verg s-Belmin

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

UR|H0O| SOl THalA T SZo= QI =5 e Sotoz
solst 4 9ict

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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DETACHMENT

2a|o[gt > BLISTERING . T&itiz| BURSTING . I} DELAMINATION . X% EAtta|

[=]

BLISTERING Definition : =o:
iR Separated, air-filled, raised hemispherical elevations o= Mxy=o| £a|2 o5 MA} EHO| Z7|2 iHYX
on the face of stone resulting from the detachment uieisio=z Bz0| 0= 514 oj2i5t Eajo|ze

of an outer stone layer. This detachment is not relat- MIITLEQN= 20| SiCt
ed to the stone structure. - s eeT e

Other remarks : H|T
Blistering, in some circumstances, is caused by soluble salts  oj=
action. A

=20

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



DISINTEGRATION . =35 FRAGMENTATION . 1[&=22| PEELING . 2/x| SCALING . Ef2|

=

BLISTERING . T tt2| BLISTERING . Zztdiz]
Blistering on surface of The left cheek of the limestone figure shows
molasse sandstone. blistering.
Z2tM|(molasses) ARt A2t Mol 2% ol W27t
HHO| Witz Al ACK

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

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

BLISTERING . Z&tdi2]

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

SalE BHEC| YYo= Y Aol wta|z Ml £H0| AT

o= —

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

2a|o[gt ¥ BLISTERING . ZXitta| BURSTING . I} DELAMINATION . X% EAtta|

BURSTING Definition : Aol

fuites Local loss of the stone surface from internal pressure L= otzioz o151 Mz FHO| HEX AAl QHiXoz
usually manifesting in the form of an irregularly- =ozixo| o moloa Ligptct
sided crater.

Equivalent term to be found in other glossaries : LC}2 20{Zl0j| 2= QAL 04:

Break out.

Not to be confused with : SE517| 32 Ak

- Impact damage : loss of material due to a mechanical _ZzAA 2p|™ £Z{0=z OI5H Mxfjo| A4l AMxi EHO|
impact, which may have crater shape if the object hitting the  zz12 715t 2|7} &t Cickst AUEY S) 27| TH!
stone surface is hard and small (a bullet for instance). T30 AHZ) & Qict

Other remarks : e

Bursting is sometimes preceded by star-shaped face-fractur- T}S0| SEAES1 | FOf| AIAKRSH0| BIR| SHANEE A 9Ir}

. . . . . . o A =]
ing. This deterioration pattern is due to the increase of volume _OO
. e . ) slosie A A o B2 olxoz
of mineral inclusions (clays, iron minerals, etc.) naturally con- Ol2{at |'Tron__—|XH b B 220l Th—" -
e ZE(EE, g2 5)2 U7t B7kcHH Ldsict

tained in the stone and situated near its surface. The corrosion > 2
of metallic reinforcing elements may also induce bursting. =& 20| FAE TiES 0F7[& 4 ot
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DISINTEGRATION . =35 FRAGMENTATION . z|&&2| PEELING . 2/1| SCALING . Ef2|

BURSTING . I}

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

0 M3 Exj{io] mE2 R EH Zidle| At AtEl 2u| W
o2 Igh Zo|ck.

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

BURSTING . I

Typical bursting at flat wall marble panel.

T 21 ri2lA B0 B HEEQ! T

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 . oj&

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

Algt 28] offo| THE S40| AR BYOZ I3t Ty

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

=Z|0|E b BLISTERING . Zi=tHt3]| BURSTING . nj DELAMINATION . 2= X SAldka|
DELAMINATION Definition : Ho|:

TEH By

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 vari-
able. The layers may be oriented in any direction
with regards to the stone surface.

FaiZ KL AM(CEE0] BRI U HAN0A
WASHS B2 T, 3, 2Mo| S22 ufet 8t A EE
ofgf 7ol o= Halzl= Salx 2212 ojojsict. ol
Sl S| St Hehs Clssie M) E2i0| chsh
O WatoRE whyE 4 Qirt,

Equivalent terms to be found in other glossaries :
Layering.

CHE ool £EE FAH 201:
Z I} Hig|dl2t
ocooT1T, T b B |

Sub-type(s) :

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

st F(S):

- T2H ChEERL o2 JHel 8h2 Slcm THel)ol AdRK
HHO|| chsl| el FlishA 22l=le oY 2alzl= B2
ORR| HMEXMY FR2{X(7LE 2 4 Uk

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

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

32| Aofol] 2F ZYHO| LIELIALE H=FE0] &Y
4= Qlch
A .

I
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DISINTEGRATION . =35 FRAGMENTATION . z|&&2| PEELING . 2/1| SCALING . Ef2|

DELAMINATION . #X%

x| Zputal

DELAMINATION . A% SAlta|

Delamination of a sandstone Delamination of a sandstone
gravestone possibly resulting

element
from frost action.

Atef Exho] XX Sotal
Szxigo| olol 2oz

ZReE= M HlMo| TEX

ENETE|

S o=

Scotland, Brechin, Angus, Brechin

Cathedral Graveyard, 1991. C. 1 Indlia, Fathepur Sikri, 2003.
meter wide slab. Personal archive Stone width : ¢. 50 cm.
Ref IW 31 /1. Maxwell LRMH / V. Verg s-Belmin

EXFOLIATION . &% Cz4iz|

S

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

Algfo] PEH ChEtal PAE SAEI(0] SIRE PEH CHEURlS MK
B0 74o] TSP, Of2f JHo| U2 ANBOR Halsls S S

[= I = o= —Rél% 3|_H:|'_

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

=2[0[E

DISINTEGRATION

=of

Definition :
Detachment of single grains or aggregates of grains.

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.

YFals MxH EHEL OfL(2t XY LWEVIX| Seks

Equivalent terms to be found in other glossaries :
Loss of cohesion, incoherence, decohesion, friability, disag-
gregation, intergranular incoherence, pulverization.

Sub-type(s) :
- Crumbling : Detachment of aggregates of grains from the
substrate. These aggregates are generally limited in size (less
than 2 cm). This size depends on the nature of the stone and
its environment.
- Granular disintegration : Occurs in granular sedimentary
(e.g. sandstone) and granular crystalline (e.g. granite) stones.
Granular disintegration produces debris referred to as rock
meal and can often be seen accumulating at the foot of a wall
actively deteriorating. If the stone surface forms a cavity (cov-
ing), 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 crystalline marble,

3
At Hg2 Loz 3717t MigtHo|H(2em O]gt),
=gt M{o| Feiedoll wat ZatEict,

=

Dl EIEA: Al el
2AA(0f: SHZR)olA] EBITE UeE:
2A27|E HSHU=L, Ol 2 & TR 32 H2
HIEO A0UE AS & + AUt M2 2Ho| 3=t
TS g9 32 22lE 22 SHoil 2fsti 7Y
ofzfoll ZHMEIC. o] FLIUXE 27|71 22l E YAt
27|E 2ol U2 25 YdEshet 2E 02N,
siE el F7|ut e S 7H2IZIC

=OII__I

rr

1x

AT py
o

T g
rr

>

2otst 0 B0f B3 12 URKZ THE AHol
NS OlgEICt

.Sanding : used to describe granular disintegration of Alsh AlRfut 3hdRfel UMEGHE HEsk= ol
sandstones and granites. o8t
Other remarks : H|11:

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

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

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

ZHY (fRlgel 32 TSR X2 UNTHE
Q5P| 20| HRE W TEO| LA | Sic,
M QuAEsiol I, sta|, REE SAalo| Tz |
EAO] SiESl HElRES HO|E Sict

SR EE NEN QARSI BF CRBAISIT TARA
S2 2oyP|x Birt 2 T2/l Lol LAt
UM W HEOR 0lofX 4= Uct

J
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PEELING . 2{1| SCALING . Ef2|

DISINTEGRATION . =35} FRAGMENTATION . 1jAf22]

POWDERING . &2!5} SUGARING . &% 223}

This limestone element
shows powdering,

appearing as whiter zones

with an irregular surface
aspect.

0] M3|te 2Rzl

z|
EHAYD S S
Hol= 223E 2ot

France, Poitiers, Notre-
Dame-la-Grande church,

1993. Head size : c. 20 cm.

LRMH / D. Bouchardon

SANDING . AFEIS}

SUGARING . &2} 22

Sanding of a coarse
grained granite.

R srete] Apst

Sugaring developing
on the head of a
marble sculpture.

chals z=2b o2l
F2oi| et 4
_h'l_nlil.

=

Germany, Munich,
Propyl en, K nigsplatz,
Tympanon.

KDC Olching / S. Simon

CRUMBLING . It

Crumbling of
a crystalline marble.

ZEE 2/l mt

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

Area about 150 cn?.
Portugal, vora, Cathedral, National Heritage
2005. LNEC / J. Delgado of the Czech Rep./

Rodrigues

D. Michoinova

Typical sugaring or loosen-
ing of the calcite crystals at
the surface of the marble.

Cheld gHol FMyXQl

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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DETACHMENT

=Z|0|E b BLISTERING . Zi=tHt3]| BURSTING . nj DELAMINATION . 72=& ZAldtz|
FRAGMENTATION Definition : Ho|:
AR The complete or partial breaking up of a stone, into  Mxj M| 22 ULy} S7&I5 SHelot T, HolS

portions of variable dimensions that are irregular in
form, thickness and volume.

XL U= o] JHe| 2oz mks

Relationship with the substrate :

The substrate remains apparently sound on both sides of the
detachment plane. Fragmentation may occasionnally affect
the entire stone block, and may follow discontinuity planes.

7I§E+9I 2

2| Ho| % 7|5 BE oo z:= Z4Ts|C)
|*“='EIL w2 x| MR 2xioll Heks o|x
SHAXO| HS Ot 4 Qlrt

=20/

Sub-type(s) :

- Splintering : Detachment of sharp, slender pieces of stone,
split or broken off from the main body.

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

stel ()

- mpEsk EHY} ERlELt
ESNESEEEN

- BN 2R DM2IZEE Echips) 0l2kn Sals
xZIERZ 27

g 7482 7 AR

Other remarks :

Fragmentation may be found when stone blocks are subject-
ed to an overload. Upper parts as well as lower parts of mono-
lithic columns are particularly prone to chipping and splinter-
ing (large weight supported by a small area).

H =

2= MxH FAoll RS ZIsHAS [ LEHATE
oMoz E 7|S0| AEQ} sHEE E5| RZINED}
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DISINTEGRATION . =35

FRAGMENTATION . 1|A&&2|

SPLINTERING . IHH3}

The splintering of this
limestone block has result-
ed in a succession of
cupule-like depressions on
the stone surface.
o] M3t E89|
opHSt2 Qs Ay
Em'oﬂ)d St
2517 2ol= SiAbo|
X&xo= LIEtT

Egypt, Karnak temple,
block fields, KDC Olching /
S. Simon

CHIPPING . ®I0E!

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

M3, ZINH(EIS A

Jisel stz 222
@A & E2 erE2o

OfaliA Lt ZIHE

Belgium, Leuven (Louvain),
2005. Height of the stone
blocks : 40 to

50 cm. TNO / R. van Hees

PEELING . 2{1| SCALING .

i)

FRAGMENTATION .
2|

Fragmentation of the
upper part of a monolithic
limestone column.

A3|otoant o|204z!
JIE Ao mjAKEa|

France, Saint-Beno t-sur-

Loire, 1996. Fracture length :

30cm. CICRP/ P. Bromblet

FRAGMENTATION .
2

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

23l 2f0l =38
2 A3lof Fiol

I’-I’&—E-EI

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

CHIPPING . %7}

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

S M3, LIS KIXlGks 2S00 716HT 1Stz 218t

bl

Malta, Valletta, 2006. Small side of the photo : c. 2m. LRMH / V. Verg s-
Belmin
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DETACHMENT

==l B d BLISTERING . stz BURSTING . I} DELAMINATION . 725X SAtta
PEELING Definition : =o:
HHI) Shedding, coming off, or partial detachment of a su- Az EHo| AFRE Z20|L} oto| HEFZ 5 EHE0|

perficial layer (thickness : submillimetric to millimet-
ric) having the aspect of a film or coating which has
been applied on the stone surface.

(A mmolstollM mm7iX]) HAZE, O E= 22X

=EE

Equivalent term to be found in other glossaries :
Peeling off.

CH2 80izlol 225 QA 80f:
moisfa) tajue

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).

B=5l7| 4 Ak
- 52 Sfefo] Wl
- MRSl Haloletat Haig uie)

i

[(57H: mm ~ cm)
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PEELING . &1

Peeling of a surface layer on a limestone element.

Mot £xf EHE50| ul

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

PEELING . 81|

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

Ola4lES SRt M3l 2HO| HZFale A7 Yinl

Portugal, Coimbra, Largo de Santa Clara, 2004. LRMH / V ronique Verg s-Belmin
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DETACHMENT

=Z|0|E b BLISTERING . Zi=tHt3]| BURSTING . nj DELAMINATION . 72=& ZAldtz|
SCALING Definition : ol;
CIE] Detachment of stone as a scale or a stack of scales, Afxy Z@|7} MAYTLES} AlQI0| B Zdo| HISXH

o

not following any stone structure and detaching like
fish scales or parallel to the stone surface. The thick-
ness of a scale is generally of millimetric to centi-
metric scale, and is negligeable compared to its sur-
face dimension.

Z:
HH| BASHH AKXl Y. LHHoz mmoilA
cmZ7HX| HI|Q| FH7} CIYSHK|Z S (ol HIsHA
OFF S| Y=

Relationship with the substrate :

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

7|Ete] A
Hiz|o| 22|0[ZH2 M EHO| 7170] HXISHHEH
mmOilAl & em77EX| CFY.

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

CIZ S0izol == QA Sof;
molla| ofajete

Sub-type(s) :

- Flaking : scaling in thin flat or curved scales of submilli-
metric 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.

SR

- gataia) MMHISAME BIEE mmOolstollAf mm T
Sl gf2 EH E= 257 s 2YQ| gig|

- Il Mrjo| st 22|19 AAHA LlsHH,
AN EHOI| CHoA! TallohA| LIEfHT, 20| TEst
4L S2Hials ThAERE|(spalling) 2t 2= SICH “Case
hardening”2 &2f2t2|2} S2|oiCt.

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

E55p| 4 Sk

- T SAa) Aol S2iLt BalE et
2ajoj=ol shg

= l—
héMoHOft
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SCALING . 2| SCALING . &2|

Detached scaling 4 mm thick on sand- Contour scaling, develop-
stone block base course. ing on a magmatic stone ele-
F2AF 7|Et9] ARt SRHOIA 4mm ment (Kersanton).

FAZ 2alE g2 shdet SxhollM TRl Sel

22HE2| (Kersanton)

Scotland, Stirling Castle Esplanade, Stirling,
Robert Bruce Monument, 1993.

Incised letters c. 35mm high. Pers.

Archive Ref OW 5 / I. Maxwell

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

CONTOUR SCALING . &2}z
Contour scaling developed as thin detachments on the face of the figure.

QASY9l g2 FR0IM o 22lE Stz

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

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

UL FESH 2l o= MA| £= LRoIM S2HEE|7E LERLY | Sh=t,
IS ThdElE|(Spalling) 2 £27|% Bich

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

FLAKING . &28fz|
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.

HSLIESOZ QEI AR 2af, $84 Ho| ZHEHE 2ol Yot
412|2 opAJZICt Halg el i 97| w0, olRiEt RS
FaMlRl B2t

France, Dieuze (Moselle) Salines Royales, b timent de la d livrance, 2002.
Large side : 0.4 m. LRMH / V. Verg s-Belmin
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BY MATERIAL LOSS > ALVEOLIZATION . Ct=ZE!5} EROSION . &lAl MECHANICAL DAMAGE . 7|AIX &4
ARz olst

AAL

- O

ALVEOLIZATION Definition : Xo|:

Cl2Als Formation, on the stone surface, of cavities (alve- AMxy EHo| M2 SIZE SE|Z SME= 22 09l 2=,

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

T el 377 CrYSICHYHIMo 2 em 2l 37,
MHEHE m ).

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

Other spelling : CIE &k
Alveolisation
Sub-type(s) : sle|os:
- Coving : erosion feature consisting in a single alveole - ZE: MR{O| TAZ|0IA RISHEl Tl TEQM L=
developing from the edge of the stone block. 1Al
[ =l |

Not to be confused with :

- Microkarst : refers to a network of millimetric to centri-
metric interconnected depressions, clearly linked to a dissolu-
tion process.

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

23517| #2 sk

- O0|3RFI2AE: BFF 220| mm EH{0A cm
CH7IX| IS 37|22 ASHZEE SIAS oln|stH, Sl
OPYTF 0| HBEIL,

- OJM[7H: Mxi ZHo| Mot 22 HEel2 SNE 1Y,
242 mm ©9|, 22 1 0lote] 37|2 Yo RE=
&& HZE(X| eb=Ct

Other remarks :

Alveolization is a kind of differential weathering possibly due
to inhomogeneities in physical or chemical properties of the
stone. Alveolization may occur with other degradation pat-
terns 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).

H|D:

CIEASE SdYst Aol 22(& - st EM w20
Sste| M=t HEtMA LiELEE S0l CHE3Esk=
UakRsliLE Bi2| S CIE R =t & wde
QUCH CISEEP F2 742 oM LMshk= 42
‘Ho|Za} chkaEstetoe §iot =6t 7|20M= OE
Clel 2 7HO| X HME|7 | SHHOI: Petra Jordan).
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COVING . 35

ALVEOLIZATION . CHSZ2I5t

ALVEOLIZATION . CHSEIS}

ALVEOLIZATION . CHSZ!5t

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

UHD} BE =S K|LEX[A| TSt LITA0] 2t AIHEA | R2Et2 2 CHA| AISSH
ZR= A EX7t XIZEHo= MM A7 SMSIRD, O Znt ie] £
EE20| 5ttel SS(coving)0| ATt

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.

O] ARIOM= XiAxo 2 MAE Altel Z2IE mat HEEle| Craaet Yaldez
ZIH=|ACE,

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

Alveolization of a porous limestone.

CHRY Maletel chamst

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

Deep alveolization of a sandstone block.

AR BRtoll Z=s0| et CrE &S

Italy, South Tyrol, Terlano/Terlan, Maria Himmelfahrt/Maria Assunta, Sandstone, 2000. Length of stone,
80 cm. IMP Uni Innsbruck / C. Franzen

ICOMOS International Scientific Committee for Stone (ISCS) . Comité scientifique international “Pierre” de IICOMOS m
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BY MATERIAL LOSS

Mrpaalz QIt
AL
- O

>

ALVEOLIZATION . Ct&&!st

EROSION . Al MECHANICAL DAMAGE . 7 |A|& £4f

EROSION
Al

=
(==l |

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

2l #HO| £2HE(0] iR HEZ &= Y

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 rea-
sons such as granular disintegration, scaling etc. This term is
too vague and should not be used.

| £28 A 8of:
|

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 sedimentary
and volcanic stones. Differential erosion is synonymous with
relief formation, i.e. 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 con-
ditions favor granular disintegration.
- Roughening : Selective loss of small particles from an orig-
inally 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

3f-?—|-rc1’-="

o

- XPE&IAL ‘differential deterioration’ 2Lt E 0| ARRE=
9010“3 AHHEIAZ Mfof 5 ot CHE Xo| R4

=0
&7t CHE ol YASHH, O Aot M= S7sH
EStEICE ApEEIAME BE ATt =7{L 2Ho| M2
Eolo] ETESH MAHo| Al LIEFFH, MR AofA
HOl= X9 H2M Al QshME WMSICEL =2
E[XT} SIARIOIIA LIS RHEHEIAS MR HEMO|
=05 NS U= 'QEHM(relief formation) 1t
SO0Z AMBEICE RAPEEIAE Mfol FLHEEI0ILL AxH
OHEZIAS &MZ 0F7|E 4= Ut
QA &AL M) THeA B HER HR|(HEERS
HZMo| AH- F)Lt R THESH QA(X1Z, SHAIHE,
X|EsY S4), SYntm)o| HEA - MEIX XA
cDHERIA &4 M| HIEHEIS| HEA - MEIN 0|2
CHESHD 22 Mif| 2HQATF E5E|= S
_—,uuxl 2t%
2 Eﬁl‘— SiA
EzH-f ARSI & LiELE A =
IHEEEICE
QESE 01122 MXH EHOA 22

QURts0| MejEoz
Saleic Bolck 2 7S 703 Atthe SAIECH
QA= Ay[7to] Tt IO ZIBHOR LiELtLL
Ol2 ST YN PP) Tst ME SO Bt

=

Kol 2|7t MerEoz ZAlElof
folck TAEIAR S5 Qatsiol T
A7 0lM Rl

H

-

FP

—_

ol
J

disintegration), or instantaneously in case of inappropriate P2 LIEILI7 | SlC}.

actions, such as aggressive cleaning.

Other remarks : H|3:

Erosion may have natural and/or anthropogenic causes. It can ~ ZIAIS XIHX L= QIQIXOI I0l0Z HIMSIH,

be due to chemical, physical or/and biological processes. BleH - 22|X - ME5IK RIR02 Ol5|| LAleH A I}
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LOSS OF MATRIX . DHESA &4

Differential erosion of a fossil bearing limestone block due to loss of matrix.

HEZIA 242 Olsf, BHAS Xl MBI 2Afol AHEA Ly

Malta, Valletta, old town, 2003. LRMH / V. Verg s-Belmin

DIFFERENTIAL EROSION . R[HZEIA!
Differential erosion in the sandstone
Petra cliffs.

Alet Wt o] xhEAA

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

DIFFERENTIAL EROSION . RIHEA
Differential erosion on a marble
sculpture visible after treatment
with a biocide and gentle brushing.
AMEM 2| B2y =

LiER-H CHalA Zzbate] xpeiiAl

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

ROUNDING . 7&

Rounding of Serena
sandstone due to prefer-
ential deterioration of
edges close to the joints.

T2 Ik
ZAE|ef RpEEECI
stz QlIst
MI2l|LEAFRH(Serena
sandstone) 2| TLAMEIA!

France, Marseille,

Cath drale Nouvelle
Major, 2006. Size of each
block : 40x80cm. LRMH /
V. Verg s-Belmin

ot
1z

LOSS OF COMPONENT . 7824 &4
Loss of iron-rich component in a
sandstone block.

Aret STjoIA] 20| TisER
BRE TaeA 2

b

Scotland, Edinburgh, Carlton Hill
Observatory, 2007. LRMH / V. Verg s-
Belmin

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

France, Rouen, cathedral.
LRMH / P. Bromblet

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



FEATURES INDUCED

BY MATERIAL LOSS ALVEOLIZATION . C}-ZE!5t EROSION . Al MECHANICAL DAMAGE . 7 |A| X &4
MMl olst
AAL
[ )
MECHANICAL DAMAGE Definition : xol:
TIAIR AAb Loss of stone material clearly due to a mechanical 7|7jx xt=20)| 0|5t AMxjo| &4l
o action.
Sub-type(s) : SR
- Impact damage : Mechanical damage due to the impact . SZAAAR HIALK|(EHEE QAENL} THESE m10)| 2|5t

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 fea-
tures.

- 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 scra-
tches, 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.

%7_1% Hl‘AHoI- EE|7E-1O| /\AI'
RN YFI2S E0| XZOR MM ATIAAL o]
To|7ALt XFR0| A7 [74Lt 2217} HofXf LiZks SO

2 LiEfHT, =7 A20| MR BY 4= Qo

0|7iS aAtoz ZIFSIAMS OF =it

S Drlee B0l ol Bl 4 @eo] ArkeAol

UMSHS B, PUHOS EE TOXOR SE 4

qlon, YsoR ciA ks 27 TRl Hel2

LiEfHt, =7 X20| REO2 HY 4= oLy,

2At0Z ZIRsiAS OF EIC)

- Ob=: OFEOILE Rlof ofst 5

SABHE A

x-|x.le_| E_Efeﬂ' 7ro IHEol x-lil'0| 9.0|3|-EE
HIIER 372 FEM EE6H| HHE tles

UASH B2AY

v

S0

o

ofaH FOtA

o
A

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

gin.

o &S A £ Qlejxioz Wit
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SCRATCH . 8! IMPACT DAMAGE . SZ24
Mechanical damage due Impact damage on a
to series of scratches limestone ashlar, due to a
on a limestone element. bullet.
A3let 271 90| o U= 0I5t Malt Hafol
Ho| FElo= Lst 4y

1A &

France, Chartres, Cath drale, Lebanon, Baalbek quarry,
2005. LRMH / small building, 2000. LRMH /
V. Verg s-Belmin V. Verg s-Belmin

KEYING . Tix{2|
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 off.
SHLAZ HO0l= HERR Mg 0l2{st MA2| BH2 S0 HO{H LiZUILE HAHE D2EI20| Ralo|
20[sl=S 2k Zolck,

Malta, Valletta, 2006. LRMH / V. Verg s-Belmin

CUTS . 27

Cuts in a sandstone wall, most probably due to knive whetting.

2= ZobM YAt Zi0= Hoj= Al sio] B

Scotland, Stirling Castle, 2007. LRMH / V. Verg s-Belmin

ABRASION . 02

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

WxiZoR olet U= e nhmz Axf 2Eio| 22 Sofzic

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

O3 Z27IZAE

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

mmoilAf cm £l 37|12 47! 2HE0| 4SHZA o
LIEHS &, AL 2Hopr|= %JE} DfolﬂEﬂE*E"
=& 20| ==E MY 2HO| 2R 22 MEiXoz
EollE|RS m LIEHACE

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

CIE 80Tl & FAL 80f:

Not to be confused with :

- Alveolization, the depressions of which are similar in shape
but bigger in size (centimetric scale) and are not systemati-
cally 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.

%EHW IS 27(7F 330 (em
AT AARE HAXX| 42 A ChEEE= Fofl 2lat
MEfE] £A02 USHE BiY 00| 32T I2AE THES
_‘E?.—HII-_‘E?.I:I}_E HEA H6|—|:|-

£9)

[
(ﬂ
A
o
oo
ﬂJHJ

-OM7Y: Yetdoz MSHAZIX| 2 M 2Us
MM 27(7F mm T, = 1 051 Y

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

H| 1

M 2O YS=shL Eiale] EX0] LIEILEX| Sk=C.
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MICROKARST . Ol0|F2FI2ZAE
Microkarst developed on a limestone
sculpture.

AB|Q ZZiefol| HE
O[3 ZIIZAE

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

MICROKARST . O[0|327|2AE

Microkarst developed on the base of a chalk col-
umn particularly exposed to weather.

30l .LeEE ot 7|§ FAMolA TIRbE

B EEREENS

France, Amiens, Cathedral, western facade, 1992.
LRMH / V. Verg s-Belmin
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MISSING PART Definition : o):

PONELE] Empty space, obviously located in the place of some  o|Fo|| Mxi7} QYUK X|ZS HI Z7loZ Lo zia
f(I)rnIlerIy exist'ijng stone rart. IProtruding andf.partic- BB == 30 BoxMoz LEE XZMAO| BT,
ularly exposed parts of sculptures (nose, fingers) ;10 5)5} iz K27t Eoim Liziey 2aso|
are typical locations for material loss resulting in HIMSH= FSIRI0| EEo|Ct

=2 ol -

missing parts. HERY =

Equivalent term to be found in other glossaries : CIE So{Zoll +=E& [AI 20
Lacuna.

Subtype(s) : Stel KE(s):

- Gap : hollow place in the stone surface, hole. - ZH MR mHo| B =27t Y
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HOLE . 7%

Chimney structure showing hole and loss of sandstone masonry.

Algt ZiZB0| Rt Aulo| LM BE TAS

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

MISSING PART . &4528
The nose of this marble figure shows a missing part.

e

France, Versailles, Castle Park, Sculpted group "Le bain d'Apollon”, 2004.LRMH / V. Verg s-Belmin
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PERFORATION Definition : =oj:

Mz A single or series of surface punctures, holes or uyize mn= A\I2510HA, £2 S29| #Eoz HHO|

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

WS 3t 7 OfAel RRHOILL 23, Tl Witxioz
mmOA cm EF0ICh RBS Al LASE =Tk Ax
L Zis0] wagsict

Equivalent term to be found in other glossaries :
Drill hole.

Ct

rlu

S0l +=E FAH E0f:

Not to be confused with :

- Pitting : formation of millimetric to submillimetric pits, usu-
ally much smaller than perforations.

- Gap : hole not obviously created through a perforation
process.

ES5b7] 412 Bak

DTS M A8EoR 3717t H, mm

EHRIO1A 1 01511 71
243 &3 Y2 Sa) MEEIRER], 1 05t 23|

e 7

r

0%

Other remarks :

A perforation is normally induced by a sharp instrument (e.g.
by drilling). In specific circumstances, animals may produce
perforations :

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

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

H|D:

TE2 FE HIIER =70 EZ)E AESITHAM
LG22 SE0l| el Ll = UCH

- D12 2522 AMxHol| YHZ Qs TZ0| L(=1E 5mm)
- = of2flof] =21 Mx{e| 3L, oY AxMISZ(0l: =)ol
Qs HZ0| LH(ZIA 1cm)
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PERFORATION . &

Perforation by marine
lithophagous organisms
on a limestone sphinx
found during undersea
excavations after an im-
mersion of several cen-
turies.

$AP7| Set sictof
AT} i
Malet Az=A0f e
HHSSR Olet BT

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

PERFORATION . &=

PITTING

- 0N

PERFORATION . &

Perforation of sand-
stone due to masonry
bees which have entered
the mortar joints and
burrowed into the soft
sandstone beneath the
surface layer.

DeElE oHs Lse
Soiz} EOIS of2f
BRI ARt
xf2l2 He ol

Aldoll FSS 2HAIA

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

Perforation due to wasp activity.

2ol of3t N

e}
—o

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

PERFORATION . &3

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

JletetHoz ghS0iZl M3, famada’2t= St A

Italy, Venice, Istria stone, 2007. Diameter of the holes : 2mm. LRMH / V. Verg s-Belmin
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FEATURES INDUCED
BY MATERIAL LOSS
AR

=2

ALVEOLIZATION . Ct&&!st EROSION .

Al MECHANICAL DAMAGE . 7 |A|& £4f

PITTING
oM

Definition :

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

Hoj:

H Z¥o| mm E= mmolst 2719 °’% 4. 0|
OMTY2 Yoz ASHOILL HE 2A0|H A=
HAZIX| X2 TIY qFYoM= SSHZE 0|MIFHO|
PEEP | st

Not to be confused with :

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

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

E5517| 42 Sk
-O0|ZRIIEAEE mmoIM cm 27/ 22 SE57t
OrR(2] HZIE|0] YHAHEIC)

-MEZE UHiMoR Wyl22 L S20)| ol FME T
S oJM-EEC 310 7t

Other remarks :

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

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

H|1:

DM REA - MeiE Hai2 Qls WAsI,
EHIE QMO MBSIR|Lt BletRo R Lalst 4
QAT
oiMTH2
= ‘RAEh

= AL} BXEet AOtdA-e R Qlsl st
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MICROKARST . 0{0|327[2ZAE | MISSING PART . &AI2E PERFORATION . =

OH

PITTING . O|NH

PITTING . OJNI72H

Pitting developing on a marble sculpture.
Microbiological origin is probable.

CHelAd ZZFol| Llst OjMITE. O4S0] 221
2oz H=Holot,

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

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

OREE M3t VIS A0l Lt OlMITE. 0]4=20] eIl
o= Helot,

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

PITTING . O/M7Y
Pitting on an Istria limestone column. The black color of the stone is due to the presence of a black crust tracing its
surface.

0lAE2(0H(stria) A{3I2t 7 IS0l LAIS DIMTY, AlKHo| A B2 M3lot 7| BOd
sMmzioz I3t Zi0|ck,

o

Yo 9

rr

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

PITTING . O|M72&

Pitting due to lichen colonization on a limestone block.
M3 2R EH| X|QIF MAleZ sl LIEH! OJMT7Y

Lebanon, Baalbek temple, 2000. LRMH / V. Verg s-Belmin
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DISCOLOURATION

& DEPOSIT DEPOSIT . DISCOLOURATION . EFFLORESCENCE . ENCRUSTATION .
A EME ] AL o ZEH o

CRUST Definition : xol:

|zt Generally coherent accumulation of materials on QHIMoZ FHo| HiIEl £ 2XIS AUHS MAjol|A

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 dis-
turb the reading of the stone surface details.

L2 =0 et sa| sixEe ojof ZEEC)
e Z2 052 MASMIZIOIXIE HMoRE
Lietict, m2be St 2UshA Ario] EH Dt
SABIZ L 7St FHE 71X

silafsh=

ol Wali7t =|7|= Stk

UOIM MIH EHE

Relationship with the substrate :

7|1Sate|

2A:

A crust may be weakly or strongly bonded to the substrate.  m|Zt2 7|S0)| 25t = 25 A= U 4 Ut
Often, crusts detached from the substrate include stone mate- 7| =0\ @o{xI mztoll= 35| AxH7t BI2E|0] QI
rial.
Sub-type(s) : 39l R3(S):
- Black crust : Kind of crust developing generally on areas _ sanm|zt omts{oz mA|EHZ0)AM HILE 20
protected against direct rainfall or water runoff in urban envi- - 520z g 3 Tl= Hojoj| BltBt mjzto| 2,

. =5 —|— HS = Cf apd
ronment. Black crusts usually adhere firmly to the substrate. SAI|ZIS otxoz 7|E0| Ciots| TAHEIC) é*—h‘ﬂllf
They are composed mainly of particles from the atmosphere, =2 MT(CaS0.2H.0 Aol maiEl 7] oI
trapped into a gypsum (Ca$0,.2H,0) matrix. = TMET 10(CaS0,.2H,0)2t 1 £0f Z=|E 7| X
- Salt crust : Crust composed of soluble salts, which develop iﬁ?;_‘—i- O O HrClL SeiAd 1O e
in the presence of high salt levels, and form from wettingand -~ = |z A7t 52 29 LEE: Sty Fo= 8
drying cycles. ozt &2 AZX 1Fg0| HEEo JdEnt
Not to be confused with : EE517| 2 sAL
- Encrustation, which is also a coherent layer, but is always . Szl=0|x|gt &tAt 7|20 BAtz|= Q|m|(encrustation). O]
adherent to the subsrate. The term encrustation is preferred to 20{= H|7} LH2I & 20| AEXR ZnlE ZXE 70|
crust when the accumulation clearly results from water infil- Hoyst 7400" njzigict o 20| ARREICH

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 usually
located in outdoor situations, in areas exposed to direct rain
impact, or on water pathways. These two characteristics dif-
ferentiate 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 build-
ing/sculpture, not only on parts sheltered from the rain
impact.

__&?r el

TrAl'Ol'}”

2L 70700 0SS AbAS o SAYm|ztnt

HOIC} 2L} SAHT|Zin)

k= =2l 7130

SAE0f K| 941, 2 B0 BE QB Tk
usict o] = 1% Salos xRl

SMIZio PR,
=T M B SM OJE|L= Clfo| Ao}

T20IM

- OtE|LE

= OoTr = 1

HEZS0| HS &Rt Aol EJS o= Y=t HlQl

[=n

HSk0| gl= 280t ofL|a} 74

S0l

T
A}

=2 OoO1—

le. |: EI: ix
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FILM . GLOSSY ASPECT .
mjay e

GRAFFITI. | PATINA. SOILING . SUBFLORESCENCE .

=AM OfE|L =2 LS Z2ES

BLACK CRUST . SAHm|2}

Black crust tracing the surface of

a limestone sculpture.
M3Iof FZpAt0| BROIN HOIE 4 = M2t

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

SALT CRUST . Sm|z}

Porous limestone, salt crust (halite).

CHZY 319, HIiZH ()

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

BLACK CRUST

Limestone sculpture, black
crust.

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

AL BN

DEPOSIT

CRUST . . DISCOLOURATION .
d o= sixiz Ay

EFFLORESCENCE .
ol e oyj

DEPOSIT
GEE]

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.

XiOI'

Chosst o] ofst 20| MR el ofE S,
QINEHE| 8 HIEL D2El2 XL S B
OlO2, THelolLt BiX| S tfy| UK, MB2ex
SEALE I SO BEXA SOl U,

Relationship with the substrate :
A deposit generally lacks adhesion to the stone surface.

EME2 dUXoz M mH| & DA UX| 2

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

CI2 201Z0] £ 24t 80f
HEHOHUSE @

11
Mo
M
_>_||_.

Not to be confused with :

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

Sol7| #12 sidh
AH-‘Ef 2Fol tidax EX=2 ZIFE) BHEHoi| A2
SAL AHO|E2 dEFEeR ZIFE

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

H|1:
BB AL Sl T7), JKSE B9 0 42 U E
Wy 210l o= JjSEct
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DEPOSIT . E[Xi=

Deposit of pigeon droppings on granite sculpture.

Y 22b ol HIS7| HiE EIXE

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

DEPOSIT . E[Xi=

The material detached from the sandstone block forms a deposit.

ARt ERollM EolM L2 S2t=0| EIRES ¥y

USA, Santa Barbara, Mission, 2008. Block height : 30 cm.
V ronique Verg s-Belmin / LRMH
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DISCOLOURATION

& DEPOSIT CRUST . DEPOSIT . DISCOLOURATION . EFFLORESCENCE . ENCRUSTATION .
et ERE Iz} Elxs LA e ZHH 2l
DISCOLOURATION Definition : ol;

EHAH Change of the stone colour in one to three of the Mx oz zfzo| A| 71x| AA} 42 Tl AMxf

colour parameters : hue, value and chroma.

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

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

- chroma corresponds to the purity of a colour. High
chroma colours look rich and full. Low chroma colours
look dull and grayish. Sometimes chroma is called
saturation.

AAto| B}
o —_

- MAMS MojlA 71 S5 EMO|CHHAM, XA St
ZEM 5),

- HeE Mol ojET Y2 M=E LIEMHCE

- == Mo| 222 LIEPACE =Tt =2 M2 MHESHH
2D M=ot $2 M2 BHEIX| o1 s|Mzo|ct 5
FH=(chroma)= ‘saturation’ (Mo Z3IE)2ln
UHNX|7|= St

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

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

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 colouring matter (leaching, wa-
shing out), or loss of polish, generally very superficial. Dark
and bright colour 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 area.

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

Sl R(s):
- MzHHSHcolouring ECH XIS ARZE): MZLE HRLO| B35}
=22 M=ol B7t

- EI(EIM): Z20| StetA Z3Hol: ZEat Yzt
TGRS ZA) E= MAO| SE(EE, ZM)O|LE ZEHS|
UE| So= Qlot Bo| EIIE 2lnjstH YHtHo=
HHOIA LABICE O{S7LE HE Mo CHz|Ao] 2/
LEDN = E ZM0| LS

- SR &7(2 Qs HHO| OFIR(METt ZotE), 0]
20 &2X|F(moist spot), &S (moist zone)
ANZ&oz Z=5t HEvisible damp area) 52| 20{=C}
0| ARZECE

- UE: xotE Hel2 LEfLH, YEPMo = 0|k

O

X

Not to be confused with :

- 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 conno-
tation

- Deposit : refers to the accumulation of material of variable

ore Ay
ESap| 42 o8
CHHE|LE A0 QAJSH 4 QloLt ZFe! olnjg

Az
=
to
0g
40
o
alll

o EIXES 2ojst £EH QOIS
- EXE: Cifet FHel S20| SXE As 205y

. ; ! . O|%|5t 31| AIXHQ} CIE AHAtOZ LIRSt 2 oI}
thickness, possibly having a colour different from that of the IR 3ol Mxiet HHE MY e & it
stone.

Other remarks : |1

Discolouration is frequently produced by salts, by the corrosion of A F2 H2 F&X(EH | F2))2 241 0|4S,
metals (e.g. iron, lead, copper), by micro-organisms, or by exposure  S}XHO| Z1n= SrASICT

to fire. SHAlin} ZRetA ZEM SAEHAO| A R0 HFRt

Some typical yellow, orange, brown and black discolouration pat-
terns are due to the presence of carotenoids and melanins pro-
duced 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.

AlOE=HtE2[0t2 2SO0E! Ft=2E|.0|=2t HaHAO|CE,
TZLZ Qo OfFAT FE2 mo|Ee| =4, &7| 5,
ol oI5t &7| &4, 42 S |olof| wat 1 Henet
SYER7t = LIEHAT,
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COLOURATION . Aixj{tH5} STAINING . &=

Red colouration on a Iron oxides are driven by water
marble bas-relief. from the rusting railing, and in-
= duce the development of a
e =SMd thelX brown stainin pon the underly-
RS A Mt ing stones ’ ’

=& ZHM LIZ2 22 sl
MBS & ASIZ20| S2qLE
ol Ml flof 24 A==

=
Italy, Certosa di Pavia, 1992.
height : c. 0.5m, KDC. France, Chartres, Cathedral, 2004.
Olching / S. Simon LRMH / V. Verg s-Belmin
This purple-rednodular limestone has a Stains on a limestone
natural tendency to bleach (fade) from pediment underneath
exposure to rainfall as can be seen on a bronze sculpture.
most vertical parts and balusters of this A0 MBI
monument. The faded _sun‘ace layer has not SrEICHof LIEILt 212
been allowed to form in areas of constant
rubbing action.
HefA-RAM ASIM2 H|of EEEH
KIHAARIE S (fade, EM)S HXI
ok 2 NZ22 MAYT 7|g=S0
HZESXE SOl &3] 2 4= Ak
SME BRIES X402 njgst
LHSh=E R20|M=E LEHX] §4=Ch
Hungary, Budapest,
Italy, Venice, Piazza San Marco, Rosso di 2001. Sculpture ¢. 3m
Verona marble, 2007. LRMH / height. LNEC/ J.
V. Verg s-Belmin Delgado-Rodrigues
MOIST AREA . &85
Moist area on a sandstone rubble Staining from water absorption
built wall as a result of a concen- or vapor condensation occurring
trated discharge of rain water from on marble cladding.

a broken downpipe. CHRIAY BHRHO| SA(RK) T
OiAE oo |Zojl A Bl=0] +B719| 222 471 g5
UEHOZ HIEE FHE Al

=
AO0H
Ho| E2%

Scotland, New Lanark, South United States, Albany, New York,
Lanarkshire, Long Row residential Cultural Education Center, New
block, 1996. Rainwater downpipe York state Capitol, 2001. Wiss,
100mm in diameter. Pers. archive Ref Janney, Elstner Associates Inc. /
XM 12 / Ingval Maxwell K. Normandin, M. Petermann
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EFFLORESCENCE Definition : ol

9% ZY

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

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

ol 2]

rlo

dtMoz Mxf EHO| 2f5kA| FHEFECH

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

Not to be confused with :

- Subflorescence : Term employed in the case where crystal-
lization 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.

25517 412 Bak

L R AR LR o 2R
ArZ3H= 80

-ENE: SoloE HYUS 1f 9N ZHNS =3
SRS R HOICE SRR ol AL TAMR0| A
LIOIA R2HE! ZH0Ic] sl BB olA RafeC

9

B0

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 :
Na,S0,), magnesium sulphate (epsomite : MgSO, . 7H,0), but
they may also be made of less soluble minerals such as calcite
(CaCo,), barium sulphate (BaS0,) and amorphous silica (Si0,.
nH,0).

H|1:

QI ZFYY2 LetMoz Mol 3= 0 EXMst=
FEHo| S Zutz LdsIrt.

QI ZYFH2 E5| FALIES(YE: NaC)0|Lt BUHUHES

(EILICIO|E: Na,SO,), ST |&(IA0H0|E: MgSO, -
THO) ot 22 84 gez FAME|L BHtZE(Caco,),
EHAHIE(BaS0,), HIFE! AlR|FKSIO, - nH,0)2F 20|
Bolrt J2 P22 782 & U
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EFFLORESCENCE . 2|2 ZAT

Efflorescence on dolomitic limestone related to historic air pollution.

a3t 7| HOR olst oK MalMo| ol HHY

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

EFFLORESCENCE . 2% ZE

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

Al 2 £H0| /F ZYHS Jdoks +8Y B, F2 2 Alo]2]
Ex F20 TS=0] Uck

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

EFFLORESCENCE . 2/% ZT

Limestone block showing salt efflorescences.

ol AMHS Kol Mal X

USA, Santa Barbara, Mission, 2008. Block size : 30cm. V ronique Verg s-
Belmin / LRMH
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ENCRUSTATION Definition : =o|:

Qlm] Compact, hard, mineral outer layer adhering to the Axjo| n=t=l Z2UsID CiCkst 27|20 QZIE. EH

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

Sefot A2 Afet ChE 27t BiC

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.

71Sate] A
Q= Yoz MIH HEHO| THESHA DA|0f QUL
QS MAHSIH DA U= M F2 FA| |t
S 2O Ltz &= T

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

x|
Q= 2O0[ AN LIALE 20| AN LIRE A=9]
SITHROIA LMoz WAFICE

Equivalent term to be found in other glossaries : CIE 20{Zlof 2= QA 20
Incrustation. o|zt
Sub-type(s) : St¢l K(s):

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

87 27| Y|t E= 2Y, LiRwy| oYt e
Sxi5t Sek2 J171 9lujo| U, SHR|= F0| e
HIE|Z! Seflo] 21 D] E7| BiTt Aaut SRA
Al SO UFOICH, UHsOZ SEH= Mxfol

QIS izt SIS 22 ofLs Bt RIStRo|Ct

= AT

ron

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 scratched,
one can see blackish or green traces resulting from algae or
cyanobacteria hosted by the lichen.

23517| #2 sidh
- O)2f QIjgks 80l HE = T uFgolM 2d
ZR0lT AZ 0 S0 Q| A7t HO[X| eH

-

IZi0laks BOIE ARgsict
- Xlokg: U RlolR(mA XIOR)= QAR B 4
oUck RlojRE UstsioR wisix| ehm, FofLpS
XIOIR0 7145Hs FELH AlOHeHE2/0F2 421
HOMOIL} =M BRI HOICt

:

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 sil-
ica are frequently found.

Bl

7|E20M 2ml= E 20| MESo| st SE
EZ0|7| W20l 7EE KEMOIA LESICE B,
BIAI 2 AlsE Na|7r7r F2 LUELCE
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ENCRUSTATION . 2/I]

Calcite encrustation covering a
limestone masonry under an arch.

Ofx| Ofehel Mzl Bt He
Bzt ol

[y}

France, Vaison-la-Romaine, ancient
cathedral Notre-Dame de Nazareth,
cloister, 2005. CICRP / P. Bromblet

ENCRUSTATION . 2/

Concretions with the form of stalac-
tites under the arch of the aqueduct
built of limestone.

M3|M 22 Ofx| Of2f Lelist SR/Y
Hefo| SZH|

Portugal, Lisbon, guas Livres Aqueduct
2002. Blocks are c. 1m wide. LNEC/ J.
Delgado Rodrigues

ENCRUSTATION . 2|0

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

SR, A, et 0lEE2| ol3TloM HEE 22 Q1% Bits 2|

)

Scotland, Isle of lona, ancient convent (detail), 2006. Length of a stone,
¢. 25 cm. CICRP / J.M. Vallet
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FILM Definition : xo|:

mjat Thin covering or coating layer generally of organic clbixioz 27|x EMS X|L| =XIM Q|m|L} ato|

nature, generally homogeneous, follows the stone
surface. A film may be opaque or translucent.

=M, Mxle| #HS

gEme

w2t YdE. D92 FF5AL

Relationship with the substrate :

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

71520 BA:
T2 UBHKOR TS0 HARIXE LR HEHKI=
RO, ARf ETHO| SA(QUT, M, SAM)S HIAIY
4 ik

A .

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

CHE EoiTol +5& /A 801

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.

S17] 412 B4k
“HelE Seloz HoIS 1 SHE TS 4 98
- ius 2713 ARiBO| Yet DA LRIt

T3 M 2HO| JEHE et SYEXl= =rh

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

H|1:
HREZE, WXLt 25, HHM= Doz 7L
MET|aIS MEXZIO| QZEQ|CHAIZ XA 20{ &HK).

mjak2 AlZtol X|fof w2t &880 S 7IS0lM
EHO{N LI 2 QU
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e LA )Lt 2xIod iz

mja}

FILM . 13}

Porous limestone ashlar partially covered with multilayer
paint film.

gEsoz ofy 7ol 22 metoz ol chay Aslet
i8S

Malta, Valletta, old town, 2003. LRMH / V. Verg s-Belmin
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GLOSSY ASPECT Definition : o):
UeN Aspect of a surface that reflects totally or partially wis otxi5| r.

=
the light. The surface has a mirror-like appearance. 723} 7te ojms woir}

Equivalent term to be found in other glossaries : CIE E0{Toll +EE KA 204
Polished surface.
Other remarks : H|1:

A glossy aspect may be due to previous polishing (intentional ~ ZYEHS T}7{0| HOKQIE=MO|E D K| UYE)L} Bl
or not), or to the presence of a transparent film which reflects &
light.

m ICOMOS International Scientific Committee for Stone (ISCS) . Comité scientifique international “Pierre” de I'/COMOS
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o

(LM @V Ja il GRAFFITI. | PATINA.

=AM OfE|L

SOILING . SUBFLORESCENCE .
22 LS Z2ES

GLOSSY ASPECT . ZEt

Marble column, covered with a super-
ficial film of polyvinyl acetate.

This product was applied during a
restoration campaign, to give back the
marble its original glossy aspect.

HEi0| Z2jH|OPE|0lE Tjzto=
5ol tial J1s.

ol BH4RI= B2l Beig si3b|
glet =naiel Fo| =mE 2ol

France, Paris, Op ra Garnier, 1999.
Diameter of the column : c. 0.7 M.
LRMH / V. Verg s-Belmin

GLOSSY ASPECT . ZEH

The glossy aspect of this parapet is
due to the repeated rubbing action of
people leaning over the bridge.

0| Zto| HEd2 ASO0| Cf2| ¢2
7|cHEA 471 U= obEE 2l

2rigt Zdojc.

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

GLOSSY ASPECT . ZEt

Glossy aspect on pavement stones.

Heajol e

Malta, Valletta, 2004. LRMH / V. Verg s-Belmin
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AT} ElRie mjzt ElxiE AL olst o] ol

GRAFFITI Definition : =o:
LA Engraving, scratching, cutting or application of Axy EM Qo] x2t. 28! - &y = HQIE - AUTL}
paint, ink or similar matter on the stone surface. 19} QAR AHEE EESH A
Other spelling : Ct2 Xk

Plural : Graffitis.

Other remarks : H|1:
Graffiti are general!y_ the result _of an act of \_/andalism. LIMS UHixoR TTAMS mty| si9(2 7IFE|X(ot
However, some graffiti may have historical, aesthetical or cul- oy . pjakd - 2ald 71R|2 XL UE L= BES
tural values and should be conserved. =Qyt ot

=-11 ML
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o

GRAFFITI .

LA

PATINA .
oL

SOILING .

e

SUBFLORESCENCE .

iz

GRAFFITI . A

GRAFFITI . A

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

limestone.

SEwo| MZ Zof ol

QU= M

Portugal, Lisbon, guas Livres
Aqueduct, 2005. “Alex”
spreads on c¢. Tm. LNEC /

J. Delgado Rodrigues

Marble sculpture of the Potsdam Sanssouci park coloured by graffiti.

LME MEIE mRC 29 thali

Germany, Potsdam castle, LRMH / V. Verg s-Belmin

GRAFFITI . =fA

Graffiti obtained
through scratching.

FOIM 471 LA

Malta, Valletta, 2006.
Porous limestone,
LRMH / V. Verg s-
Belmin
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DISCOLOURATION

resulting from natural or artificial ageing and not

& DEPOSIT CRUST . DEPOSIT . DISCOLOURATION . EFFLORESCENCE . ENCRUSTATION .
MM} ERE mjz} sz AL ol ZE Q|
PATINA Definition : xo|:
obE|L Chromatic modification of the material, generally cluixioz x}oqx4o|71|_} O|ZXO| L5} OISt AL
ol o

involving in most cases visible surface deterioration.

3} CHEE 7N 2H Eoh= 4

rE

tSHX| 2.

Sub-type(s) :

- Iron rich patina : Natural black to brown thin layer enriched
in iron/clay minerals, which can be found on iron containing
sandstones. This kind of patina is generally observed in out-
door environments, 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 outdoor
environments, often on marble and limestone substrates.

3t F(S):

- HEmE|LL: HE/HE B20| 295 9o S0z BE
HHOIM ZATIRIC] MAS A2 SISt ARIOIN F
2 29It of2f3t ZRO| E|LIs Yoz ol
0NN B, Mol ERl0IM At FUsh
wersict

- SUMSTIE|LE SAAZIB0| ERE 92 SO

Hi— S
QUK ZAPIIRIO MNS . 52 ol2ol thalAmt
Mairzloli F2 Hoict,

Not to be confused with :

- Film, which is a thin visible homogeneous covering or coat-
ing 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 in one of the
colour parameters: hue, value and chroma, and is often per-
ceived as unattractive.

"*EOI TMIE 7+ r
- Ao mBHH|E{Q! M= HRE I ZO| GHIQI AAlHSIE
Mot B,
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gt T

GRAFFITI . LT
=M ofE|Lt

SOILING .

e

SUBFLORESCENCE .

iz

PATINA . TtE|L}

Oxalate patina developing on limestone.

MBMolN Y SaETElLL

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

PATINA . THE|L}

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 develop-
ment of an iron-rich patina, as a result of a longer exposure in the open air.

Of HEHO| Al Si= CHYSH MdS HLh IZMoM 2eXAS r= 22 220
YYE W01 ZM2 2l ARIe| Y| LeE AnfZA HEOIE|LIIA 7[Q18 Zdo|ct,

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

PATINA . THE|L}

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

O At} Z=Zt2 Hefi= gt MyoIteLt AlZto] X[Holl wat HRute|Ltz Loy

Czech Republic, Prague, one of the sculptures of the Charles Bridge, 2002. LRMH / V. Verg s-Belmin
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SOILING Definition : ggl:

=2x|oH Deposit of a very thin layer of exogenous particles o=t Qx| S)7} E|MEl gk2 Zoa AMxf EHS

(eg. soot) giving a dirty appearance to the stone sur-
face.

X|M=sHA 2t== #Helo| .

Relationship with the substrate :

With soiling, the substrate stucture is not considered as affect-
ed. Soiling may have different degrees of adhesion to the sub-
strate.

7153e| 2HA!:
7|E X BRIQHEO| KBt x|

—l—|_|_

—
—
27I0HS ofgf P2 7I50) DA 4 Uck

Not to be confused with :

- Crust, which has a visible thickness.

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

BE517] 42 B4

Izt gotoz SIS TksE 4
- Exize g0t0= SE Ji5E 4 U BRANI
RIR=et SAIS 3k C

-

Other remarks :

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

H|D:

DA MA=20| Stste 4R 2219E0| Ijizez
HotE o QT BXQE2 tf7]9| RESE(MA, 7+

XISAL Y7 |7EA)2 Ol MGt L 2= 8 £=

R0l ofsh 2EHEl YUXtZ s s 4+~ ATk
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gt T A eI} 27109 L 2

SOILING . 2212%

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.

ol o3t Befol BEQHS YAHZ H2lEt XY
EOOIDH LIERTH 222 20| B2 SH
SAE(0] T AH7l0) ZE7} MefEo= L)
olct

M .

France, Versailles, Castle Park, marble sculpture, 2002.
Large side : ¢. 0.6 m. LRMH / V. Verg s-Belmin

SOILING . 2212%

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

F2400| T AR el of| BiXI2
e e HlY Hefol 2Ry

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

SOILING . 2212%

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

SE0| =X Y= M5A x2fo| HH0| LT 2T

France, Reims, Cath drale Notre-Dame. Facade occidentale, portail central,
1989. Head size : c. 40cm. LRMH DIA00015622 / J.P. Bozellec
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Ll A ozt E|MZ EH AH Qe ZHXNA ol
SUBFLORESCENCE Definition : xol;

L 2

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

a0 okt $84 A2 Wiisoz HMZ lof Al
EH ofeol $II3tct

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.

71512 A
LHE Z2HE2 MRiS0| 71B0iM 22|=X| g= o

SRl Er) 221 B2 284 Bel ZH0| M
=B ER0| SO it

Equivalent term to be found in other glossaries :
Cryptoflorescence.

Not to be confused with :
- Efflorescence, which corresponds to salt crystallization on
the surface of the stone instead of under it.

Of2H7} OFL|2t Adxl = Hof|

Other remarks :

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

H|11:

L ZEee Yursom Mrfol chgd 7x0| Zxists
484 A BIQSt 2H0| YR WASIC, CFZY X

LHSOlA] LS ZEE0| LESHH BHOf w27t 2l 4
QJCt

ML
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ey s eI} 2xI0Y L 2

SUBFLORESCENCE . Li2 ZYH
Formation of white subflorescence,
i.e. salt deposits within porous sand-
stone leading to loss of the stone sur-
face, resulting from the use of de-icing
salts at the entrance to the building.

A LIS HF0| BYE B8
712 omol 24 Wxig H2 Algst
Zil, CFBY Aet Li=of ol
SIR{EI0] AR EFHO| £A7I|
op7IEl Zolck

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

NELLS

> BIOLOGICAL COLONIZATION . M=H=t

ALGA . ==

BIOLOGICAL
COLONIZATION

NERLS

Definition :

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

XiOI'

Ko].
HE2(0f - AIOK=MEI2IO} - X8 - B8 - XIIB(ERS
28 22 ARO AOH-AZO| BAH)S 22 0|4
Al20| Yol BRI XS Lstol, MEHEN= A
Uelsol MAjsHS S22 Th2 Mzl ot Yaie
Z3Ect

Relationship with the substrate :
Direct growth on and in stone or stone cavities ; also indirect
influences by nearby trees and other organisms.

7|52te] 2HA:

ME2 Mol HHO|LE LHR =2 24 LS| gl
S0IAM e, FHO| LRt CIE ME0| lsiMT
ZIEmoZ oske Hh=C}

oo=2

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

CHE 80Tl +~=& FALE0:
Y=, d=, 422

Other spelling :
Biological colonisation.

ChE Exk

Not to be confused with :

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

23517| #2 sl

- EME: BX] - 2SS0 Z2 202 SE0| M 2H|
A= FgE A oA Mol SXIL HolE2
HEFEe= QIFLt AL BIF Q| HiE=E2 EMESY.

Other remarks :

Biological colonization may be used when a mixture of differ-
ent types of organisms are present on a stone, and are not dis-
tinguishable 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 embed-
ded 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 some-
times to a considerable size at unexpected locations.

H|1:

MEFEO|2h= 80l ME2E 728 & 8= o
MESO0| Azl {loll MAZ A0l ARZx|0{oF BiCt.
ME02 HH {0l & S0|Lt o2 Z22 F OME MA
SR2, F/= ZtH 2mm7tX| ChSICE =02 Crelst
O|ME MIZ2t 0| S2MI U= M= 2 FHiid S22
THE0] U=, EE M2 0| D|4E M=It iR B2
ol M|z 2| =l SZEoi 2fsf S| UCEL A=
A0l U= 0] B2 &3] Fo| AU, =20l 2lah
SEELL W7 | ST ME2 MAS SH61H0]
CHYSH MOl miE|LIE FMSiT) 718 ofleR| et £/
TSAIE0| HFE 37|12 X2t |= Bith
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BIOLOGICAL COLONIZATION . BIOLOGICAL COLONIZATION .
HEFE This mason wasp nest on a sand- MEYE Biological colonization

stone carved element constitutes a constituted of an associa-
type of biological colonization. tion of algae (dark grey),
ZZHE| AjQt EXf 9Jo] aEle lichen (light grey and

I orange) and mosses (green
MRz S5 :
SETHO! T2t cushions, 2cm large).
ZR(TIEA),
ol (t3|T} QRIx|A),
MEN(=A, 2cm 2712
TIE YEEE

France, Bourges, Cathedral,
Indlia, Fathepur Sikri, 2003. LRMH / V. limestone bank, 2007. LRMH /

Verg s-Belmin V. Verg s-Belmin

BIOLOGICAL COLONIZATION . ‘4S8t
Biological colonization (essentially plants and algae ) on a lime-
stone masonry.

Ma|M ZiE20| MEHA(|ZHOZ A2l £F)

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

BIOLOGICAL COLONIZATION . M=X=}
Dark grey diffuse biological colonization in dolostone and limestone.

w201} Alolof AXfh s T MEHA

Portugal, Tomar, Christ Convent, 2001. Photo of 10m width approximately.
LNEC/ J. Delgado Rodrigues
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BIOLOGICAL COLONIZATION . M=X%} ALGA . =%

NELLS

Definition :

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

XiOI'

Ho|:

H0|ZxRl 3712| AlZ= E7|Lt 20| glen 29l= =2
HujolME BHEECE 22 2 HYS 7RI U=
E|ZiZo| FEHE FH= 0.1mmOllA 5= mmoi| EEICE
ERE M- XA ZIM - M BEXE 2ol &2
Fsk=d, 7150] 23St Hof U= a0l F2
LIEtEICE 28X =24ut 7|52 SR w2t Tt SOoILt

O A i

RE2 UE Fdsitt. 7[E20l LiEE =R/e
EtMIZ oLt Chl=Y Hol2|z 7dEH |etez
BHEE|X| R=Ch

Relationship with the substrate : 7|1E101e] 2HA:

Algae generally constitute superficial films. They may be found ~ x== goig) mote siasict T2iLt 7|50| LIS 745
also deeper into the substrate (under scales, in cracks). TN Bl HOT QI (EIZ|LE B LHE)

Other spelling : CI2 X}

Plural form : algae.

Not to be confused with :

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

A
M
ERZnE B5E 4 Uk ARV LAME HR| 22
MAlDL, 42 X209, £R0| ¥2A G20 1 29t
=MoR HistCY,

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.

H|13:

7|22t Mrie| Rl w2t Crtet SFe| 2RI M2
HHIE IR0 MESICE =ZF(Trentepholia 22 49=
=X0|L} MAMS EChet fRR(YHE o= SHAH0)| A
ZM) 7 UMSHH ESA| XMZEJ} LIEHITE AlOf-SiE|2[o}
(oMol H=2FR2E =)= 01 glHsEA AxHo|
SAioHH, SAMOILL miztM MX|o| HEMo = M|z
SiCh o ZR0ll= YAo| ZRE 2Ist YRS SZHO|
T|7|% St 2L B M EHE2 TRO| MES 2l
st ECiY #o|ct,
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ALGA . 27 ALGA . 27

Green algae growing on a Red algae on a bas-relief
limestone buttress. sandstone sculpture.
MM HHO| =27 =SMY Al 20| MR

France, Thouars, Eglise Saint-
M dard, 1994. Dimension stones Cambodia, Angkor, Chao Sey,
30 cm thick. LRMH / G. Orial 2003. LRMH / V. Verg s-Belmin

ALGA . 27

Green algae developing on a lime render on stone masonry.

MATZEO| M3n|TPol| Y2l =x2F7

Czech Republic, Nedvedice, South Moravia, Pernstejn Castle,
2004. National Heritage of the Czech Rep. / D. Michoinova
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BIOLOGICAL COLONIZATION . M=X%}

ALGA . ==

LICHEN

X|eF

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 differ-
entiation into stem, root and leaf.

palell

Fmm ~ 5 372 S2 FEo| A==2, 22l
ZE 2oLt B2 T FE R WEeITt X|QR7t 225h=
FRlE 7HE 20| W it BE H=9| 2R
MASHSL, tHEE 1M - M - T - 54 - S
wof 2] - 7| - Yo 20| GiCt

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 mil-
limeters).

7|E3te| EHA:

X|oFE= Mol mH| == SARR XHA|, 22|17
M LHEZ 0.1mmOlIA = mm7X| 2EE 4+~ Q=
7H2o2 0|20{X UCk,

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.

59 fE(s):

X|olges YHtMOoZ TARIX|9|(crustose), TAX|Q|(folious),
HHMAIX|O|(epilithic) 2 2FEICL X[Q|Fo| HMX7t =2
oMol LIEO| Ql= A0l= LHEMANendolithic) X|2)2
2t Sict

Not to be confused with :

E=517| 412 Bk

Ak
Moss, alga, mould : see those terms. MEHZ, &2F, SEO[: oie 8¢ &=

Other remarks : =] M

All lichen represent symbiotic growth of a fungus and green ZE X|2|F= HH0|2t =25 2 FHO0|2t

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 pollu-
tion or agriculture. Former lichen growth may be detected by
typical pitting structures (see this term) or lobate or mosaic
patterns and even depressions.

Alof=ttE|2(ote] SHHZ, Z22l0f U= MxH0IA E5H|
LTt X|elR= S717t 7i3tet 2HE80M 7He &
dot=dl, XSt 58 2352z Qlot HadtsiEnt
E2 37|12FHoi| ofote] Aol EXIE = Ck
X|2Fo| 7| H&2 TR 0MTE FEHE =
A), o 2YO|Lt 2X0|=2 HEh, SES SoliA & 4 ULk
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LICHEN . X|°|7 MOSS . MEHZ MOULD . ZIto|

PLANT . A=

LICHEN . X|2|F LICHEN . X|2|F

Lichens on a marble figure.

th2laedol X|elR

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

Lichen on marble sculpture.

thald =2k22| X|elR

Portugal, vora, Cathedral,
2001. Pieces of 1.5m height
approximately. LNEC / J.
Delgado Rodrigues

LICHEN . X|2|F LICHEN . X|o|&

Lichen on a coarse grained granite
monolith.

7E 29 szt V1Sl XI2F

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

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

HEE UM Ki2h=
& 4X|2|F (Ramalina sp.)

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

LICHEN . X|2|%

White folious lichen on a basaltic Tiki

SRt E|7|(basaltic Tiki) 2| EHAH A

French Polynesia, Marquises Islands, Atuona, 2006. LRMH / G. Orial
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BIOLOGICAL
COLONIZATION .

NELLS

i BIOLOGICAL COLONIZATION . 4=5=t

ALGA . ==

MOSS

Mg

Definition :

Vegetal organism forming small, soft and green
cushions of centimetric size. Mosses look generally
like dense micro-leaves (sub- to millimetric size)
tightly packed together. Mosses often grow on
stone surface open cavities, cracks, and in any place
permanently or frequently wet (masonry joints), and
usually shady.

palell

A0 HER 2 SMIT e AS2M ME|D|H
37|olct. MElR= 2E 22(0/E 0[5t ~ 2(0|E 37|29
O|M| €S0| M= WA H7 U= A 20| 22Ict. F=2
Ml mHO| E2l S8, dE BY, XSH2R 22 1F
Ho| U= FRE(MRUZFEC| &5 #3), gy 257
SE20l|A MESICE

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

71E5ae] A
MENF= 2M 7128 Sdstn, M 230 MElRO| =AY
(=) S (o]

Not to be confused with :

- Lichen, which are composed of a thallus and do not have the
typical organisation of micro-leaves tightly packed together.
- Algae : Algae are green during the humid season, but look
different from mosses (viscous consistency, absence of
microleaves).

23517| 212 e

- X|ofF= Tt garz 7R, DMt 250 M=
WIS Y7 U= HIES LIEHX] B=Ct

- 2R gt ARols sME TX|2 MefReb= eIt
CIECHERE FQ0| Un 0lM| 20| gl

Other remarks :

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

H| 1

MEIRE $20| RE5ILL LI RS 0f St MAo]
BIBICE 915 ZU7l0s MERES| ST Hoj2l7t HOfSOiN
Of BIERIRIT & RAR{XID], A0 ZMO= HSict
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LICHEN . X|o|=

MOSS . MElfl= MOULD . =Z0| PLANT .

1>
Mo

MOSS . ME{F

Different kinds of mosses developed on sandstone.

Abefoll e Bt SRl MEIFR

Sweden, Stockholm. Skanska / M. Klingspor-Rotstein

MOSS . MEHF

Chalk sculpture, showing mosses, which appear brownish (typical aspect during the
dry season), and are developed on the upper part of the figure.

ot AzhAo| MRI0| WA MERE 2 (2170l HEAOR LiekhS W Utk

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

MOSS . ME{F

Moss on the joints of a granite ashlar.

S OIES HZROl| e MElR

Scotland, Aberdeen, St Nicholas Kirk. Pers. Archive R f. N 30/ 1. Maxwell
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BIOLOGICAL

COLONIZATION . i BIOLOGICAL COLONIZATION . M=H=! ALGA . =%
AHE XX}
oS=o
MOULD Definition : xggl
Zoy| Microscopic fungus colonies which, to the naked sinjzixioz matst 4 QI= F7|0| ZHIE M. Sotoz
eye, look like a downy film or a network or star-like o

millimetric patches of filaments of diverse colours
(white, grey, black).

ZESIRE I £ Z2 oLt YHUTZ, 52 g 2o
EXMY HQICt 0] F2 mm 37(0|H, CHAB!

AU, S|, 7.:*.’éi)gl M’é!xilé O[RIEICt.

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

FiEme| 27:
OIS AL A2 22 Sefio] MRS 5h| Thzol
Maf 7150 4 anbr| RS 4 Qi

Equivalent term to be found in other glossaries :
Fungi.

CHE 01Tl +5& FALEO0:

Other spelling :
Mold (US)

Che Exk

Not to be confused with :

- 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 encrusta-
tions, which are both mineral features.

B5517| 412 S
- ERE EOILE 0| U BS SN, 21 Al
S0t &717h 9= H0ABH LTI
-KIORE HE ZA 2L A T Sef2 I,
TZo|ECt S QNS FABICH

- ROl 95 ZNH T2|n Bz QuIBel 57|

CHil= DS TSaixol Yolo LIEHT}

Other remarks :

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

H|D:
BHOI= SIS 22 S2ixiol KB U A3t ol
5 ZF

o
[EHTOH 7f Mz EHO| 7
ChARLEZ0] Qs BE20M 2 edeict. 7] 52
77 I1RE=E 50 I o WES 0I5k St
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MOULD . ZZ0|

Down-like white mould on a limestone block.

N3l ay BRe| SEsEe] S ZRo|

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

NELLS

i BIOLOGICAL COLONIZATION . M=H=t

ALGA . =2

PLANT

Al
o

=

=

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).

XiOI'

o]
erist mal - 57] - 92 TRk HEE 90| U B e
TRz TE= A2 kol SRAE, YRR
ECIE)

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

CIE Soi™ol +5& FAREOL:

Other remarks :

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

=] Ik

U=0] & HE|Z[X] 0t 20| AHSH AZ0] F={oto]
=9 Ex1t FERP(Z H2|E et M2V g
et St d R/ SR A7 oEECE Al=0]
HEskE Fol= A2 H20l 7171 RXI=H, 0|X2 CHAl
T8 Fofl ot Faf #2 L COHE &4 HES

7HESSAZICE
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PLANT . A=

LICHEN . X|o|= MOSS . Mefl= MOULD . =Z0|
PLANT . A2

PLANT .

PLANT .

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

Higher plant (Tetrameles nudiflora) growing on a temple.

AFRol g¥et 1S5 M2

Al
==
Plants growing on sandstone basalt masonry.
Alfnt SRRt MAASOIM X2t Al
Czech Republic, Central Bohemia, Bezdez Castle, 2003. Plant 0,1 - 0,2 m. Nat.
Heritage of the Czech Rep. / D. Michoinova.
AS

Higher plant (Fig tree) growing on a roof.

XIS flofl X2t 1S AlE (Reit L)

France, Capestang (Aude), Castle (roof), 2005. Length of a stone,
¢. 35 cm. CICRP/ J.M. Vallet
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ENGLISH / KOREAN Abrasion ofm 32 Gap 73

goi/et=0 Alga z8 66  Glossy aspect el
Alteration HH3} 8  Graffiti S|
Alveolization CH2AI5} 28  Granular disintegration QAL
Biofilm M=m|at 52 Hair crack oMz
Biological Colonization PAI=FSESy 64  Impact damage EZEVNS
Black Crust SAHm|zt 42 Keying Fx2|
Bleaching L 46 Lichen pS[el=
Blistering TR 14 Loss of components TANRA &
Bursting o 16 Loss of matrix HEZIA &
Chalking Holst 20  Mechanical Damage AV SIS
Chipping ZZINE 22 Microkarst IV EEE=PN=
Colouration AHTHEA S} 46 Missing part SAlgR
Concretion SZAF| 50  Moist area 528
Contour Scaling 2| 26 Moss MEf=
Coving 25 28  Mould 2To|
Crack =] 10  Patina mHE|Lt
Craquele Y E 10 Peeling Elni|
Crumbling A 20  Perforation M2
Crust ozt 42 Pitting nS[E=l=s]
Cut E=y| 32 Plant AlZ
Damage A 8  Powdering Hatst
Decay 21 8  Roughening QA5
Deformation HE 12 Rounding TARRIAL
Degradation E2t 8  Sanding NS
Delamination TR SMl| 18  Scaling L]
Deposit EXE 44 Scratch =3l
Deterioration 3t 8  Soiling 2XeH
Differential Erosion RIEEIA 30  Spalling mhAtER|
Discolouration EHAH 46 Splintering opmst
Disintegration 25t 20  Splitting EE|
Efflorescence e AXA 48  Staining o=
Encrustation Q|| 50  Star Crack MAHE
Erosion FSEN] 30  Subflorescence L A™E
Exfoliation AAM CHEHR| 18  Sugaring MEH Hatst
Film oot 52 Weathering =35}
Flaking At 26
Fracture A=Y 10
Fragmentation AR 22
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KOREAN / ENGLISH 73 Gap 36 AY 2Lst Sugaring
st=01/80] Zalo] Mould 72 A Damage
55 Coving 28 &R Moist area
HEHH Fracture 10 A= Plant
ZEl Glossy aspect 54 2= Staining
jaEal Fragmentation 22 g5t Deterioration
TR Rounding 30 AR Flaking
TERA &4 Loss of components 30 Qs Roughening
T2H s Exfoliation 18 22 ZFH Efflorescence
T2 M| Delamination 18 2o Encrustation
o Crack 10 2| Contour Scaling
=e Scratch 32 3ZA Concretion
7N e Mechanical Damage 32 M=l Granular disintegration
A Graffiti 56 Tz Keying
Lhs 2™ Subflorescence 62 EHM Cut
Crs2ist Alveolization 28 =8 Alga
ot Abrasion 32 XQF Lichen
Yard Craquele 10 =K Chipping
olo|aRIIZAE Microkarst 34 RIERA Differential Erosion
oMl Pitting 0 TS Perforation
ojM= Hair crack 10 S4&4 Impact damage
HEZIA &4 Loss of matrix 30 Erosion
giz| Scaling 26 =AM Bleaching
i Peeling 24 E[E Degradation
Sd7e Star Crack 10 EXz Deposit
s Discolouration 46 T Crumbling
H Deformation 12 o Bursting
st Alteration 8  mEILt Patina
SARE Missing part 36 mHHst Splintering
2L Chalking 20 EER| Spalling
=23t Powdering 20 AR Blistering
21d Soiling 60 23t Weathering
2o Disintegration 20 Tzt Crust
=l Decay 8 mgt Film
ARESt Sanding 20 == Splitting
AR EH 3} Colouration 46  SMmzt Black Crust
HEHE Biological Colonization 64
A=t Biofilm 52
MERR Moss 70
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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 de-
finitions of each term can be visualised simultaneously in any
selected language.

Address :
http://Irmh-ext.fricomos/consult/index. htm
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About ICOMOS

The International Council on Monuments and
Sites (ICOMOS) was founded in 1965 at Warsaw
(Poland), one year after the signature of the In-
ternational Charter on the Conservation and
Restoration of Monuments and Sites, known as
the "Venice Charter".

ICOMOS is an association of over 9000 cultural
heritage professionals present in over 120 coun-
tries throughout the world, working for the con-
servation and protection of monuments and sites
- the only global non-government organisation of
its kind.

It benefits from the cross-disciplinary exchange of
its members - architects, archaeologists, geolo-
gists, art historians, engineers, historians, plan-
ners, who foster improved heritage conservation
standards and techniques for all forms of cultural
properties: buildings, historic towns, cultural land-
scapes, archaeological sites, etc.

ICOMOS is officially recognized as an advisory
body to UNESCO, actively contributing to the
World Heritage Committee and taking part in the
implementation of the World Heritage Conven-
tion. It also runs 28 specialised International Sci-
entific Committees on a variety of subjects.

The ICOMOS International Secretariat and its spe-
cialized Documentation Centre are located in
Paris (France) - for further information consult our
web site,
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http://www.international.icomos.org
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