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PREFACE

IS

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 practitioners are also part of the main
goals of the group.

In studies on stone deterioration and conservation,
terminological confusions lead to major
communication problems between scientists,
conservators and practitioners. In this context, it is
of primary importance to set up a common language;
if degradation patterns can be shown, named
and described, then they can be recognised and
compared with similar ones in a more accurate way
in further investigations.

The ISCS glossary constitutes an important tool
for scientific discussions on decay phenomena
and processes. It is also an excellent basis for
tutorials on stone deterioration. It is based on the
careful examination of pre-existing glossaries of
English terms. It does not aim at replacing these
glossaries, often set up originally in a language other
than English, and for most of them done to a high
standard.

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

Prof.Dr.Michael Petzet, President of ICOMOS
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In 2001, when the group began its compiling task,
seven documents, comprising various numbers of
entries were identified as a basis for collecting and
combining useful terms into a generalised glossary.
The oldest one is an unpublished list of 21 terms
written by A. Arnold, 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 German, with related
definitions in the three languages.

The second document is a compilation of 24 English
terms with related definitions, published by Grimmer
(1984) of the U.S. National Park Service.

The third document is the Italian Standard Normal
1/88published 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 translated 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
terminology of stone decay forms on monuments,
written by Jose Delgado Rodrigues from LNEC
(Lisbon, Portugal). It comprises 26 terms, and was
largely inspired in internal documents produced
in the framework of the Petrography Group of the
ICOMOS Stone Committee and published in its
newsletter in 1991.

This proposal was used as a basis for the publication
by LNEC, in 2004, of a glossary with short definitions
inPortuguese language, including terms related to
stone,masonry and render deterioration (Henriques et
al., 2004). Each term is translated into French, Italian
andSpanish, and is associated with a graphic chart.
The sixth document is a detailed contribution by
B. Fitzner, K. Heinrichs & R. Kownatzki (1995), on
classification and mapping of weathering forms,
which was updated in 2002 by Fitzner & Heinrichs.
This document presents as well definitions of
terms which are found in a slightly altered form
in the present glossary, as an introduction into
the mapping of stone damages. The thoroughly
illustrated document classifies decay 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.
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The seventh document (Franke et al.1998) is a
multi- authored book published as a deliverable of a
FP5 European Commission research program.The
document is an Atlas and a classification of brick
masonry deterioration. It deals both with deterioation
of the material (bricks, joint and pointing mortars),
and with degradation of the whole masonry. It was
developed together with an expert system, of which
the acronym is MDDS, which stands for “Masonry
Damage Diagnostic System”. In fact all damage
types contained in the docuMent are to be found in
the expert system ( Van Hees et al 1995 ), aiming
at helping decision makers to diagnose the origin
of deterioration and select appropriate methods
and materials for brick masonry restoration.

The most recent document has been set up by a
Group of experts from Germany (VDI 3798. 1998)
VDI stands for “Verein Deutscher Ingenieure,i.e.
Association of German Engineers”. This document
is quite close to a standard, and it is composed
of a list of 14 terms in German, with a translation
into English, accompanied by a definition and
illustrations. A proposal for graphic representation of
the decay patterns is also provided, as in the Italian
Standard and in the Fitzner system.

Although we did our best to gather all the available
information, we have obviously missed a number of
documents. One of them is an illustrated glossary
of 30 terms edited by the “Queen’s University of
Belfast” (U.K.). On its website (http://www.qub.
ac. uk) one can find a comprehensive weathering
features tutorial, which includes both degradation
patterns of monuments and natural outcrops, and
also refers to anthropogenic damage.
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GLOSSARY OVERVIEW
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The glossary is arranged into 6 families

composed of 2 to 11 terms :
* General terms,

* Crack and deformation,
 Detachment,

* Features induced by material loss,
* Discoloration and deposit,

* Biological colonization

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

We have chosen to create a specific family including
terms related to surface 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
alveolization may be subjected to active granular
disintegration or scaling.If there is no more stone
loss from the surface, it will still have an alveolar
relief, but with no 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 deterioration of a
stone masonry structure as a whole.

How to find a particular term in the glossary?
To find a term, one can search from the table of
contents on page 2, or go to the index page 76.
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Crumbling. BEEBRTE Rounding. E[& Moist area. BEEX1,

Granular disintegration. $k2l%% | | Roughening. #8#&{t Staining. 45

= Powdering, Chalking ¥3{¢, MECHANICAL DAMAGE. EFFLORESCENCE. £h7E. ht¢

= Sanding. 14, RIS ENCRUSTATION. i iiER

= Sugaring. F¥EH Impact damage. &, Concretion. EFEH). HHEN

FRAGMENTATION. cut. §. . Hl FILM. {EiEE

FREE Scratch. &I GLOSSY ASPECT. {8HEY:%

Splintering. 2 FRTE Abrasion. EEIR. BRI GRAFFITI. 378

Chipping. Bl 4£315% Keying. &I, #l. & PATINA. EfYE. R3S

PEELING. EEEZ% MICROKARST. f3{i&{H Iron rich patina. EEEVIE (F55)

SCALING. B¥E-RTE MISSING PART. Z&RERS Oxalate patina. EESEMEIIE (BFS)

Flaking. R A Gap. [E}s. #4011 SOILING. XS

Contour scaling. #ERERTE PERFORATION. £, SUBFLORESCENCE. REE£h7E

PITTING. &

*—RAIBRAERRRN. SURNKL 3%, HhSURRES MHSK. 851, BHUMBH 4R, BESTINESEENIAL.
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GENERAL TERMS

—HRARIE

DAMAGE . &t (15i8) DECAY . 5884k ($#fifs)

ALTERATION

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

Tt

MRIFRBEE | MERNSEAR—ERRE IR
S, B, MaREE—RATERRELE
A LABAM E—FEELL.

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

™FHt (%)
EREMMREZIRIREMR. THRANBIRINER
x.

DECAY

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

F%Ht (i)
ARAER R E A SR ST SERUN ERK
Bl fEFATNREATIRAR.

DEGRADATION
Decline in condition, quality, or functional capacity.

BBt ()
AN, RESEIIREREIMRTIE,

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

Hit
EEAEIRER. e, BUFREEE. BRMTRE;
M EPFE.

WEATHERING

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

Rt
BXRARAERR ERETUMS UL Z IS

(=N

ICOMOS International Scientific Committer for Stone (ISCS) . ElfFhiliE i BEES—EFRAFRRZERS




ALTERATION . ZEft

DAMAGE . #i%1t (381%)

DECAY . %1t (#ith)

Common alteration of
architectural mouldings by
algae.

ERERARIERIE R
RERE LT,

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

(D=1 BTE, $U56
£, 1992 %, 8MYHS
29300 =K, MARZE (4R
5 KP22) /L.Maxwell

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

Scotland, Edinburgh, Old
Calton Cemetery, 2002.
British Geological Survey
E. Hyslop
[TME=]1ETE
ERRMAE , 2002 F,
HEMRFEERS / EHyslop

Limestone relief showing
advanced decay.
aREFHETRN—ER
ERISSHFIRA.

France, Caen, Eglise
Saint- Pierre, 2006. head
ca. 10 cm

LRMH / V. Vergéc-Belmin

DEE ]R8 AFEER
3R, 2006 T, MERTLE
10 XK, EEGSEERNT
9= / V. Vergec-Belmin

DEGRADATION . 3&% 1t (i8iF)

DETERIORATION . 54t

WEATHERING . Rt

DEGRADATION . 328, (fi3%) DETERIORATION . &4 WEATHERING . Rt

Degradation of red sandstone
masonry due to defective
rainwater gutter behind parapet.
HEEMKHEKERNSERY
TRPERIARSIE (19F) .

Scotland, Edinburgh,
Caledonian Hotel, 1991.
Individual block heights
approx.300mm.Pers. Archive
(ref.KD 30) / I. Maxwell
[BE=1ETE, RS,
191 &, BHRAMEEL 300
=X MAREE (w5 KD30)
/ IMaxwell

Deterioration of a
Carboniferous sandstone
masonry.

BRLCHERIFRIS L.

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

[TME=1ETE , JUERH
1993 & , BHAMBEL 30
X, MARE (1455 .0U
13) /1. Maxwell

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

KHRE TREAINE XIS
FREERRAIINIL.

Scotland, Isle of Lewis,
Turs-achan Stone Circle,
Callanish, 1990. Width

of stone approx. 1.2m.

Pers. Archive (ref. GH 9) /I.
Maxwell

[HIE= XI5 , E/RE
FIIRERE Fhifeft 19904,
EARAL2 K, PAE(R
5 .GH9) /1. Maxwell
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CRACK & DEFORMATION

RS LR

CRACK . B4 DEFORMATION . T

CRACK

1] el
A

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

EX:
BF—H255—Bo 5B~ LM, AREHT LN
BARE. A,

Equivalent terms to be found in other glossa-
ries :
Fissure, fault, joint.

HEREBERPITUEHHHEURE:
REg. WRER. I

Sub-type(s) :

- Fracture : Crack that crosses completely the stone
piece

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

- Hair crack : Minor crack with width dimension < 0.1 mm
- Craquele : Network of minor cracks also called crack
network. The term crazing is not appropriate for
stone, as this term should be used for describing the
development of a crack network on glazed 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.

FHm,
- BRE. BB e REERAKIE,

- BEREY BEEMRAZRN, EFAOKMAEM
fili AT BE R A= AT AR A,

- RERRY  BE/VT 0.1 ZRAVNRLK,

- PAIRZEL - ERPIRAIM/NGLL , I ZLPEMLE, BR—
HAEERTARXY, EACERTHAHE (&)
R MR R R AT,

- BRE ARRAUHEEAN, BRI /R
REFRSENFR. Gia, WRAELS, GHETEE
IHEHE0EEmE REETRK/ LD,

Not to be confused with :

- 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.

SiREARIE:

-ERE  anomnERERSAEENRE &
—EREEAN. ERRIET  IWAESERERE, B
REEREBE R RIITEMER.

Other remarks :

Cracking may be due to weathering, flaws in the stone,
static problems, rusting dowels, too hard repointing
mortar. Vibrations caused by earth tremors, fire, frost
may also induce cracking.

Cracks and fractures occuring on rock carved surfaces are
usually named after the geological terminology : joint if
there is no displacement of one side with respect
to the other, fault if there is a displacement.

Hih&FE:
AMRERKENRETERFIMMENER. 2618
Bk, BEEHRE. HIREKE  TEOERRK
REER. WRSIENRE. KK, BEFHAILER
MAER (FEF ) REHAAOREMREE IR
FAEGR  WREMBDRNBIUBRZATE
BEMUBRURZ R (%) .
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CRAQUELE . FIRZ44L

FRACTURE . HfiZis&

HAIR CRACK . KRR

Horizontal fracture due to a
rusted iron clamp.

BRI S AR TR R,

France, Angouléme, Saint-
Pierre cathedral : Western
facade, central tympanum,
1974. DIA00001685 LRMH /
J.P.Bozellec

[EE ] TA8EE , BRIRK
HEFZE , JHEHER, 1974
£, DIA00001685 % E 1
IR / J.P.Bozellec.

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

AEAREMEZ BNtE LB
BEMAAIRTEN,

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

[ ] fEH , 2004 F, (EE
BURY ) XHRIPSRERE /

S.Simon,

STAR CRACK . B4

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

RIEOREHEERE STAIRIRAZN (RIRRL ) .

France, Versailles, Castle Park, 2002.Large side : 0.8m.LRMH/
V.Verges-Belmin

[AE ] FIRSEINERR |, 2002 &, ABEMIIRY : 0.8 KiK.
EERSRERNIINE / V.Verges-Belmin,

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

EE R HEN SR KSR EE

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

[TE=]1ETE (ERTMAE ) , 2002
F , HEMEEESS / EHyslop

SPLITTING . 85%¢4%

Splitting of a limestone column
BREOEREERIE.

France, Vienne, Saint-André-le-Bas
church, cloister, 1981.Column diameter
¢.15 cm. LRMH DIA00006991 /
J.P.Bozellec

[EE ] BB 2REE - BHEE | B,
1981 £ , AHERH 15 BEX. EEHS
ZINSLIGE= / J.P.Bozellec
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CRACK & DEFORMATION

AUBRETH M CRACK . % DEFORMATION . &7

DEFORMATION Definition : E X
T Change in shape without losing integrity, leading to HEWKKE. SHAMALESTH. HElsEahs,
bending, buckling or twisting of a stone block. B EREHTEM,

Equivalent terms to be found in other glossa- HEREBERPITLUEFHHEMRE:
ries : BUFRT , SH,

Plastic deformation, bowing.

Other remarks : Hih&E:
This degradation pattern mainly affects crystalline X#EUWEXTELAETERAERL (E@R, KHE
marble slabs (tombstones, marble cladding). BRE8®E) &,
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DEFORMATION . TH

DEFORMATION . Z55

This white marble

plate shows a convex
deformation.
XRAEAEARENNE
SNORTSHIERRY.

France, Queyras, Ville-
Vieille, 1990. Plate size 0.7
X 2 m. LRMH / V. Verges-
Belmin

DEER, BHEKX,
1990 . AlRRT , 0.7x2
K, EEHRERZLNE /

V. Verges-Belmin,

DEFORMATION . T

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

Xk 19 IR B REATR
EMAIREIMNUIRIES IR

France, Sélestat (Haut-Rhin),
Cemetary, 1995. Plate size
0.4 x Im. LRMH / V. Verges-
Belmin

[VEE ] 23RS ( L3RRS )
Eith, 1995 F, ERRT:
0.4x1 3K, KEHEERFNZLE
= / V. Vergés-Belmin,

BT g e = +— = Marble panel out of line. The convex deformation is visible due to oblique
1 .\ | - light.
i | : FRKEAERAE— AL, XFESHNYE FRIRAT I,

~ 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

[XE ] RRERE, A4, MNSKETEARE , 2001 F, ARAHRT
_ £9:90x90 [E 3K, Wiss, Janney, Elstner BX & 22 & / K. Normandin, M.
Petermann
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DETACHMENT

BLISTERING . St1ff3! BURSTING . M4&Fg 2

DELAMINATION . BIkF3E

BLISTERING

Definition :

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

EX:

EEMEREEAMNS BN, EHZS[H. FHEHN
GE, FERAMIEMIBERN. XHSEN
BESAEMHNERNRERR.

Other remarks :
Blistering, in some circumstances, is caused by soluble

salts action.

Hih&iFE:
REERT &8, KRR AEN5 IR,
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DISINTEGRATION . Btk #15% FRAGMENTATION . Bik#5% PEELING . REER% SCALING . # Bk gl3%

BLISTERING . &8 M3 BLISTERING . it i3

Blistering on surface of
molasse sandstone.
BiA (Reani)
ERENHEKHIER.

Switzerland, Lausanne,
Cathedral, 2002. Field of
view : ~2 cm. Princeton
University / G.W. Scherer
[(RLTIBR, KKE,
20025, B R 9
2[EXK, BEMETIMAE/
G.W.Scherer

The left cheek of the limestone figure shows
blistering.

AREMGEITR AR EKERE.

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

DEE RIS (BNE ) |, EEAHE , AvHE ,
1983 £, DIA00010119 ;&E AR ERsLLEE / C.
Jaton

BLISTERING . S8 HH

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

HATRUERENFKSED SRR RERES AR | SHaMERERK.

Scotland, Glasgow, Wellington United Free Church, 2005. British Geological

Survey / E. Hyslop

[ 8= 1 1BHERE | BRUEAGIEH S | 2005 &, HEMEEER / E Hyslop
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DETACHMENT

HE. B

BLISTERING . S 3L

BURSTING . [M]1kA% 2L DELAMINATION . Bk FI%

BURSTING
LETES

Definition :

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

E X
BHFABENSBHNARRENSHERL, BERA
ABGARN B M,

Equivalent term to be found in other glossaries :

Break out.

HARERPEMURE:
ES

Not to be confused with :
- Impact damage : loss of material due to a mechanical

impact, which may have crater shape if the object
hitting the stone surface is hard and small (a bullet for
instance).

SRBEARE:

- BERE  NIMELESEMERK , MRETAME
AV SUNSIREE (BIanF38 ) A9E , BATReZRLE
A ML,

Other remarks :

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

Hip&iE:

PRI RE R RN ERRER AR, XFPRER
AERHATARERE NRASHT YEEE( L.
SREE ) RRRRIIEING . INE RS EAHRYEIRE
AJRESHMPIRIRAIRE.
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Bursting of this limestone element was most probably due to volume
expansion linked to the corrosion of the iron clamp.

XREREDHBIMMARE | IRATRERASRAHEMREATRRAKS .

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

[EETF ] B, AP EEEER , 2005 F, AKE : 50 EX,
( FEEERERR ) SXNZETSIRIPERAT /C.Franzen

BURSTING . MR a3

Typical bursting at flat wall marble panel.

RIEATARIEE L ERBAIAREE.

USA, Albany, New York, Agency building, New York State Capitol,
2001. Approx Panel Dimensions: 90 cm x 90 cm. Wiss, Janney,
Elstner Associates Inc. / KNormandin, M. Petermann
[EEBRER, ALY, AAMNNEKE , NEXE, 2001 F, A
R4 7 : 90x90 EK, Wiss, Janney, Elstner BEEBERA T /
K.Normandin, M.Petermann

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

W EERRE SR EE A IR K SERI MR,

Scotland, Edinburgh, Old Calton Cemetery, 2002. British Geological Survey / E.Hyslop
[ME=1ETE , EFRRMLE , 2002 F , HEMBIFESS / E.Hyslop
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DETACHMENT

HE. B

BLISTERING . S 3L

BURSTING . MkA%ZY

DELAMINATION
BRF%E

Definition :

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

E X :

BHAE. EEREIRZMEEREMET (£
REHARRE, URBHERE) . EXR TR
EERENMEEN RS ERANYESE. X
ESEREEMNEEMERETEN. SEMRE
X, ZESEHNERTUAREFAE.

Equivalent term to be found in other glossaries : HWRIBRPEMURIE:
Layering. ba) =2
Sub-type(s) : FIER.

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

SR (ZE) & SAMXREFITHNZEESE
BERER (EXEH ) O0B. #E. XESBEH
EEFTRGBR—HNSHEHMH.

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

SREARE:
- BE AR . —MRe SAMENIR. MIORE
.

Other remarks :
Efflorescences and biological colonization can be

detected in-between the laminae.

Hip&iE:
EEEREAT , TS NEBFNENRM,
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DISINTEGRATION . Btk #5%

FRAGMENTATION . B k&%

PEELING . REEFIE SCALING . 8 5 kF3%

DELAMINATION . B4R#5%

EXFOLIATION . Wi (ZB) #&

Delamination of a sandstone
gravestone possibly resulting
from frost action.
—REEBIIERRE R
AIaE R RERERAY.

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

[HIE=]1mES, L&,
HEESHEEM, 1991 &,
EREENLX, PABES
ReflW31/ LMaxwell

DELAMINATION . B4R#5%

Delamination of a sandstone element

—REEVEIHRIEIRRE.

India, Fathepur Sikri, 2003. Stone width
1 ¢.50 cm.LRMH / V. Verges-Belmin
[ENE ] ERFE/R - FaRE , 2003 &,
AREEE 4950 BEX, EZERRE
SASLISEE / V. Vergés-Belmin

Sandstone exfoliation. This subtype of delamination is characterised by a
detachment of multiple thin stone layers sub-parallel to the stone surface.
WENIUR (2R ) #iE. X RiENF XSRS EERAMINNE.
%, SEAREAMUTFT.

Germany, Zeitz, Cathedral, 1992. Stone width : c. 40 cm. Geol.Inst.Aachen
Univ/B.Fitzner
[ B, ABE 1992 F, AMEE : £940 BXK |, IWERAFMEARFT / B.

Fitzner
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DETACHMENT

e R

DISINTEGRATION
PURLIR R %

Definition : EX:
Detachment of single grains or aggregates of grains.  F#fHy ATk sk Bk A B HIRIE . B,
Relationship with the substrate : 5&KBHXR:

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.

—RARAMIWAMRE , BATRRREEAHRL. BIRME
RA—RIFETHRE. WEREKER  RERRES
RSB/ EXRRE , EEFAR.

Equivalent terms to be found in other glossa-
ries :

Loss of cohesion, incoherence, decohesion, friability,
disaggregation, intergranular incoherence, pulverization.

ARIEBRPZEAEL -
MENRK  THED , EEWIAR. WEL BERE.
R .

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 (coving), the detached
material may accumulate through gravity on the lower
part of the cavity. The grain size of the stone determines
the size of the resulting detached material. The following
specific terms, all related to granular disintegration,
refer either to the size, or to the aspect of corresponding
grains :

. Powdering, Chalking : terms sometimes employed
for describing granular disintegration of finely grained
stones.

. Sugaring : employed mainly for white crystalline marble,
. Sanding : used to describe granular disintegration of
sandstones and granites.

FRE .

- BB  BRARGCNEMERLRE, XEm
RIFIRA—RRAZEBIR (NTF 2EX) . ERNEE
BURTAHBIERERRTAE

- FRRRTE - RETRDRNIREG (NRbE ) FIRRE SR
& (NERE ) L. REREESFEHRAEmINGEE |
FER S U ERER AR E R TR,

&D%EE%@BH/&T}LIHJ&HI , BRI ARMIEED
HFER TLIBIEHIREX LI I M EHESE. Atk
EREEXLHEMRNAN. TERNINEARRE ,
EHERIRFEERX , MUSERAIA/) , ESERIAS
=P S

S RNARIEE R AR SRR S RATRARE.

.E’)ﬂéﬁfﬂﬁ | FEATHEABERAEAIRAIATIE.
M BT R SR ERIRCRRIE,

Other remarks :

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

Stones may display deterioration patterns intermediate
between granular disintegration and crumbling, scaling
or delamination.

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

Hib&iE:
NTFERREAMES | mmm&ima & AR 2
ENETERRZ—  AENRELSHERSK.

AMATRESRAEN TRORREMBEBRRZEZE.
B KRR ERRE Z BRS R,

BORBIEEENARAESEAMERRSIRER
JL%%"‘ RS, FINREMESREMREER. HK
SHEERKEEAME , AKRETEBRSIER
PR v

J—
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DISINTEGRATION . Bk #I3%

SANDING. i34t

SUGARING . fib#E{t

FRAGMENTATION . B it#5% PEELING . REER%

SCALING . 8 5 kF3%

SUGARING . fib#E{t

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

X aEREG SR |
KU AHEEHN. KA
HUSFAE.

France, Poitiers, NotreDame-
la-Grande church, 1993.
Head size: c. 20 cm. LRMH/
D.Bouchardon
[EE 1 EEE | 2EE
1993, k&R~ : 20cm,
FEREERNILRE/
D.Bouchardon

CRUMBLING . BBHR2E

Sanding of a coarse grained
granite.
FERITER SRR,

Portugal, Evora, Cathedral,
2005. LNEC/J.Delgado
Rodrigues.
[BEF | BRi, XK¥E ,
2005 &, ERTATIESLLS
= /J).Delgado Rod-rigues

Typical sugaring or loosening of the calcite
crystals at the surface of the marble.

RIEAREARAIRE R R BRI,

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

[XE]RRER , AL9M , X, AL
BUFF , 2001 &£, BEIF R : & 10cm, Wiss,
Janney, Elstner Bt & & R 22 & /K.Normandin,
M.Petermann

Sugaring developing on the
head of a marble sculpture.

REARELERHIA0RNE

o

Germany, Munich, ropylaen,
P Konigsplatz, Tympanon.
KDC Olching / S. Simon
[EERRCE ., BXS 1.
(EERRX ) XWRPE
JESLIRE / S.Simon

Crumbling of a crystalline
marble.

ERERKIEERENBIRRNE.

Czech Republic, Nedvedice,
South Moravia, Pernstejn
Castle, 2005. Area about
150cm’. National Heritage
of the Czech Rep./ D.
Michoinova

[ FEHANE ] NREYEEX ,
PRI , REMFE S
£,2005F, BHFXEFHLY
150cm’, FEFEHAEERX
{¢i&E7F= /D.Michoinova
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DETACHMENT

HE. B

BLISTERING . S 3L

BURSTING . MkA%ZY

DELAMINATION . Bk FI%

FRAGMENTATION
Rk

Definition :

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

E X :
EMENEBIBAEBEERAAN, EEMERX
INREIRIERSY .

Equivalent term to be found in other glossaries :

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.

HARERPHEIAKIE:

MNEBERONRIEE | AHERERERSTH.
FRRFHBRATRES IR RAH | tBrATREHLLF 4R
EEREE.

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.

FARE:

-SRE AR - REMEARITREGTRRS TRAIRE.
MRAYARER.

- HIFR : NEIDSIRASE R | FRHEIA.

Other remarks :
Fragmentation may be found when stone blocks are

subjected to an overload. Upper parts as well as lower
parts of monolithic columns are particularly prone to
chipping and splintering (large weight supported by a
small area).

Hib&iE:

BAEMERET AN TS HNRAEOBR. 8K
AER EEFN T ERT RIS B R EH RIS AT A 3
ENSUHEDN (NERXEANEE) .
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DISINTEGRATION . Btk #5%

SPLINTERING . R4HH K

CHIPPING . Bl Ktk

CHIPPING . BIE- 1k

The splintering of this
limestone block has
resulted in a succession of
cupule-like depressions on
the stone surface.
XRAREaRREAR
HESEEAMRETAT
—IEBNEZIRME,

Egypt,Karnak temple,block
fields, KDC Olching / S.Simon
&R ] RauvetnE | arbg,
B E BR/RSRIFEIRISE
I8= / S.Simon

Limestone, chipping (final
state). Chipping occurred
under high compression,
after the replacement of the
lower block of the column.
axa BFR(EERE).
AETEHARERE, &5
ETFFERIR FRBSE.,

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

[ EEAURT 1 €53, 2005 4F, Ak
=E 1 40~50 K, =R
RIZHARALZ / RVan Hees

FRAGMENTATION . K ik#%= PEELING . REER%

SCALING . 8 5 kF3%

FRAGMENTATION . iR #5%

Fragmentation of the
upper part of a monolithic
limestone column.

g REBRKEAE LR
FE,

France, Saint-Benoit-sur-
Loire, 1996. Fracture length
:30cm. CICRP/P.Bromblet
[EE | ZEERAR/RAH
2,199 F, WEKE:
30cm, (GEEDE) Xz
FRIPSEEEZRARS
1ty / P.Bromblet

FRAGMENTATION . Rk 3I5%

Fragmentation of a dense
limestone slab exposed on the
church exterior wall.
ERAEHEIME FNEARE
BRI IRRE.

Germany, Munich, 1998. Picture
60 cm width approximately.
LNEC /J. Delgado Rodrigues
[EE]HBE, 1998 BB
84 60 EX, BEFERLIAL
FESLIO= / J. Delgado Rodrigues

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

KaKkes , ATHERENaEMEET K, FERREIR. BISRRE

B

o

Malta, Valletta, 2006. Small side of the photo: c. 2m. V.Vergés-Belmin
[ DEAfth ] R3tE , 2006 & , IMERFIUHL 2m, (EEHEERNLRE
/ V.Verges-Belmin
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DETACHMENT

HE. B

BLISTERING . S 3L

BURSTING . M4&Fg 2

DELAMINATION . Bk FI%

PEELING
REERE

Definition :

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

EX:
EEMRELRTERIRELE, KEE (BE L
ERREERER) REMFE. BE, HERBIEN
K.

Equivalent term to be found in other glossaries : HWRIBEBRPSEMUKRIE:
Peeling off. R,
Not to be confused with : SREBARE:

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

- Scaling, which is related to the detachment of stone
layers (thickness : millimetric to centimetric).

- HEKR | —RSFIRIRSVFEAEREX.
- BIRRRTE - —REAMHERAE (BE : 2X3
B ) FAXEX.
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DISINTEGRATION . Btk #5% FRAGMENTATION . B it#5% PEELING . REER%E SCALING . # 51k g%

PEELING _ REmWE Peeling of a surface layer on a limestone element.
AxREEHRAENRIERE.

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

[EE 127K, K& |, dbAO , 2005 &, BHERY - 4915 X,
EERSREFNNE / V. Verges-Belmin

PEELING . REEZIE

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

SaEaRERERERERNREERE.

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

(BEF IR ERAL, ZRANM, 2004 F, ZEFEERIRE/ V.
Vergés-Belmin
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DETACHMENT

e R

BLISTERING . Hf1pk3!

BURSTING . [Tk 2L

DELAMINATION . Bk FI%

SCALING
B RRRE

Definition :

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

E X

BERR—ESARNRE, TESEMEBREX, §
BH—HYELTARRARE. SHRAENEE—
MAZRREERE, SRERTHELTUAZERT,

Relationship with the substrate :
The plane of detachment of the scales is located near

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

S5EREHXZR:
B RRENREEMNESREAMERE (—/NBEA
ERELNEK) .

Equivalent term to be found in other glossaries :

Desquamation, Scale, plaque or plaquette describe
exclusively the features, and not the process.

HRERDPEMRIE:
KMRIBE. SRS, HHICKS/NERRRES |
REMNERATHEMIETENAIE.

Sub-type(s) :

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

FA.
BRI  BTRTRESIENS AR ,
REENTEKEERE , BAGHRES—t,

- BB  AEENAM EFBoNRAESE
MERBEFT. FAMEREEFERE  TURAER.
FERUB A EMEFTRELRERIE XA,

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

SRBEARE:
- BREE  MNTRAMASNREERRAER
RORIE. BUEIER.
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SCALING . 8 5 k7%

SCALING . 8RR 3%

SCALING . 8RR F5%&

Detached contour scaling 4 mm thick on
sandstone block base course.

EUEER EFR 4 2XKERBHREL
REIFFE,

Contour scaling, developing on a
magmatic stone element (Kersanton).
REE—NERE (HIES) 1tREn
TREERERRIRIE.

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

[ 8= ] BFRIFEXRE , B1FR |, DA
B EHCSR , 1993 £, B EHzFE
#4935 ZXK5., MAREE OW 5/L.Maxwell

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

DEE1®mAER , MWEE , ZMP XK
B, 1984 F, HEEEE: 1-2[EXK, &
E B S ERLE =, DIA00011326/J.-P.
Bozellec

CONTOUR SCALING . ¥ Ep& R 35%

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

ERHRIGER. GBE RN ELIRAIRIE.

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

[ BRI ] Ethyly , ZEBEFAHKE |, SHbE (SRR ) . BxXRG
MRS |, 45ty / Atelier,E. Pummer, Wachau & J. Nimmrichter

SPALLING. B3

Some of the flat dimension stones show complete or partial contour
scaling, which may be called here spalling.
ﬁﬁ%ﬁ&fitiﬁaﬂ’ﬂﬁw%mﬂjE’ﬂ@%ﬁiﬁ%ﬂﬁ:‘%@ﬁﬁ%iﬂ% . IXEHETLAFR
((F=

France, Bouzonville (Moselle), abbatial church, 2004. LRMH / J.-D. Mertz
UEE | =4R (BERRE) | BEBlRHE , 2004 &F, EZEHSHERNT
%= / J.-D. Mertz

FLAKING . R REE

Sandstone block contaminated with sodium chloride. Salt crystallization
induces granular disintegration and scaling of the stone. As scales are
very thin, the degradation pattern is also called flaking.
WEAEREZSAMNANSR. ORISR T AaRIAREE:
W&, BTFXMEREIEEE | XMSURITEEFRMEERIRRIE,

France, Dieuze (Moselle) Salines Royales, batiment de la délivrance,
2002. Large side : 0.4 m. LRMH / V. Vergés-Belmin

[EE 18492 ( BEF/RE ) EXREE , |RffEn , 2002 F, KURT :
0.4k, XEHEERNLEE / V.Vergés-Belmin

r—
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FEATURES INDUCED

MECHANICAL DAMAGE . #l###5{5

B e EL Los )| ALVEOLIZATION . REME EROSION . {84
MR AR

ALVEOLIZATION

Definition :

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

E X
EEMERE. BERMKNAE (—RAEXE, G
RRE) ATREBEEEME. R (R E5R ) B,

Equivalent terms to be found in other glossa-
ries :
Alveolar erosion, alveolar weathering, honeycomb.

HAREPRYHEEE:
PR | FHEIKNL | BERKL,

Other spelling : Hibh5S:
Alveolisation
Sub-type(s) : FIE:

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

- BEME : BEAEMES AR BRI BN HERMEAHMN
AORIBAZSR.

Not to be confused with :

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

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

5iREEIL:
- AR . NERREERREEERNMIRAE | B8
EAERIER X,

- R . BMERENNTERRR. EXRRETEX
RAGNMEL , — AL RNMGHEE NSRS,

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 patterns such as granular disintegration
and/or scaling. In those particular cases in which
alveolization develops mainly in depth in a diverticular
manner, it can be referred to as vermicular alveolization.
In arid climates large size alveolus of meter size are
frequently formed (e.g. Petra, Jordan).

Hib&iE:

FEMBEREHRMAN—F , ATEERRT AN
WEMERNARY—, FAMETRSHERMSUE
N—RE | LAIRDRRITER / 5Bt A RRITE. 38
UREMBUSZENARNEZRAINRI KR RBISHEF
, ALURZAERREREMNE. ASETEBX
ZESWBLLRITENARIREMS (HUNLERM
AL ),

—
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MICROKARST . #i& 4

MISSING PART . 5&ErER 45 PERFORATION . 7L PITTING . S fh

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.

BFARE. GRIIEREREHRALENMARIKRBIRESE, EE , b
ZTISRAYENAES N RIS ERSSHEAM RERMR | SERESNARM
EF R BREAME.

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

[BHE=1 bR BET , =l FRGSREER 1992 F. BRAMER
B4 20 B, PMARES Ref MQ 14 /1 Maxwell

ALVEOLIZATION . REME

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

XEZLE., BFABHREMNS , 2N T7TEERMIEIIENENER
EEEAFINES.

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

[ &= ] RAEBE | RRER , RAREEEAND , 1993 . BRAMER
BEX 20-25 EX, MNARZES Ref PB 35 /1 Maxwell

ALVEOLIZATION . REMZE

Alveolization of a porous limestone.

ZitakE ERREME.

Malta, Rabat-Gozo, Citadel,1994. Geol. Inst. Aachen University / B. Fitzner
[ DEf ] RIERSAE |, B8 | 1994 &, TWRASF MRS / B. Fitzner

ALVEOLIZATION . REMZE

Deep alveolization of a sandstone block.

WEAMRERBNEREME.

Italy, South Tyrol, Terlano/Terlan, Maria Himmelfahrt/Maria Assunta,
Sandstone, 2000. Length of stone,80 cm. IMP Uni Innsbruck / C. Franzen
[BAR) | DR, =i / 5= , BIAIERE / BILImnE i,
2000 &, AMEKE 80 EX., HHifiE5 IMP X% / C. Franzen

r—
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FEATURES INDUCED
BY MATERIAL LOSS

240

WM EiR&

ALVEOLIZATION . ®EME

EROSION . =i MECHANICAL DAMAGE . ¥l {5

EROSION
1=

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

EX:
BMRIERERE. SHANERRLITFRET.

Equivalent terms to be found in other glossa-
ries :

Loss of material is a very general expression that refers
to any loss of original surface, which can be due to
a variety of reasons such as granular disintegration,
scaling etc. This term is too vague and should not be
used.

HtpAREPRYHEIEIE:

%ﬁﬁ%x‘%ﬁ%)ﬂ"%ﬁﬁiﬂ% SBAIFRIATT
HJEERHEFSREES IR, tINKDRFE, 8K
?J, BiEE. AX—AREKERT | MMALEER.

Sub-type(s) :

- Differential erosion : to be preferred to differential
deterioration : occurs when erosion does not proceed at
the same rate from one area of the stone to the other. As
a result, the stone deteriorates irregularly. This feature
is found on heterogeneous stones containing harder
and/or less porous zones. It may also occur as a result
of selective lichen attack on calcitic stones. Differential
erosion is generally found on sedimentary and volcanic
stones. Differential 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
concretions, lava fragments).

- Loss of matrix : Partial or selective elimination of
the stone matrix, resulting in protruding compact stone
components.

- Rounding : Preferential erosion of originally angular
stone edges leading to a distinctly rounded profile.
Rounding can especially be observed on stones which
preferably deteriorate through granular disintegration,
or when environmental conditions favor granular
disintegration.

- Roughening : Selective loss of small particles from
an originally smooth stone surface. The substrate is still
sound. Roughening can appear either progressively in
case of long term deterioration process (for instance
in case of granular disintegration), or instantaneously
in case of inappropriate actions, such as aggressive
cleaning.

FARE:

- ERRM . RERSFURRESE | KEEOME—
EAEMXEORIMEERRN, SRS TAM
FHNS, X—TEUFERE AT LAE S R / 8ifL
PREUINKIBRYARIR A EIERE. XBATRER AR
PRI EARNERIER. ERERE—RK
REFIREMXLEAT . ERRIMEFRIERN
RISGA) | BlNAEHREARUAERATRZAL.

ERRIRFTESHAEM MO HEMERIIRE.

- DIRR L A (BRI, 8% TRF) 33
ARk (BYA. WAER. BERESG. BEERR)
AORRD B IR,

- BRRK . AMERNSBOSREHRE , SEEE
AR BN,

- ER . RiaBRAaisrEEEEmSHERE
NETE. AMAESERRFEEMRRE. SREREEFT
KRN E S TUREER.

- AEREM - BMREYCRRmIEEMR/NIRERE | B
EIRIMDAATTH. MRS EERTREZ A T IREBRIRITAEAY
R (HERPRRFEERT ) AR IEHAT
FRERSEIRZRR | EEANRIRIERTIEE.

Other remarks :

Erosion may have natural and /or anthropogenic causes.
It can be due to chemical, physical or/and biological
processes.

Hib&iE:
RIMFTREE B / LA NBIRE. 1
YpiEay / AIEYISIEERAY.

XATRERHRTHE.

—
‘_# ICOMOS International Scientific Committer for Stone (ISCS) . ElfrtiEiH RS —ERAERZZRS



MICROKARST . faiafh MISSING PART . 5&ErER 45 PERFORATION . 7L PITTING . S fh

LOSS OF MATRIX . EFifi%k

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

BUAAREOMEERRAMAENERRM,

Malta, Valletta, old town, 2003. LRMH / V. Verges-Belmin
[ SEAfth ] B3kt |, iR |, 2003 &, JZEHEENLKE / V.Vergés-Belmin

DIFFERENTIAL EROSION . £ %24t

ROUNDING . EE[H
Differential erosion in the sandstone Rounding of Serena

Petra cliffs. sandstone due to

R E R ESRIZERR I, preferential deterioration of
edges close to the joints.
EEPE BEESIA
SIS AREER.
France, Marseille,
Cathédrale Nouvelle
Major, 2006. Size of each
block : 40x80cm. LRMH/V.
Vergés-Belmin

UEE ] 5%  FiEHEEE ,
2006 &, AR 40x80
EXK, ZERRERNLR
= / V.Vergés-Belmin

Jordan, Petra, 2004. Photo 4-5m in
height. LNEC / J. Delgado Rodrigues
[9B | R4, 2004 &, BAUSSE
4-53K, HEFERIATEIREE /).
Delgado Rodrigues

DIFFERENTIAL EROSION . £&{®{1 EROSION . f&{1

The erosion of this
limestone sculpture results

Differential erosion on a marble
sculpture visible after treatment

with a biocide and gentle brushing.
FEREAREE EIRFRRZR R
ERIIERE M,

Portugal, Queluz Palace, 2003.
Width of the sculpture : ca. 60cm.

in loss of carved details,

and smoothed shapes.

RIESHNXERKERHM

Eﬁ%ﬂéﬁ*ﬁﬁ’ﬂ?ﬁ?&%ﬂ%ﬁﬂ’ﬂ
1Ho

LNEC / J. Delgado Rodrigues
[BEF | EE8%E, 2003 &F,
BEBEEEL 60 EX, BEFE
KL AT FELL = /).Delgado
Rodrigues

LOSS OF COMPONENT . 4%k

Loss of iron-rich component in

a sandstone block.

EHEa LRSS IRE.
France, Rouen, cathedral.
LRMH /P. Bromblet
ZEI&8, KHE,
EEDSEERNLRE/
V.Vergeés-Belmin

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

[BE=1ETE , RARBMILRX
B, 2007 &F, ZEHEERNLE
= / V.Vergés-Belmin

—
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FEATURES INDUCED
BY MATERIAL LOSS

e S 2]

ALVEOLIZATION . ®EME

EROSION . {24

MECHANICAL DAMAGE
AR

Definition :
Loss of stone material clearly due to a mechanical
action.

E X
AR 2 8t R LA A L 51 R BT R RHR K

Sub-type(s) :

- Impact damage : Mechanical damage due to the
impact of a projectile (bullet, shrapnel) or of a hard tool.
- Cut : Loss of material due to the action of an edge
tool. It can have the appearance of an excavated cavity,
an incision, a missing edge, etc...Tool marks can be
considered as special kinds of cuts but should not be
considered as damage features.

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

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

FARE:

- EEHER EA (. FEE ) RRETRES
T RRBIHARAR B o

- 1. & ERBEINFSRSHIMIEREK. EF
RELAEER=EE. 10, KRS SFRER. AR
FENEZIRITATEME—MSARRITIEIRE B
TREBOAE ST BUHERIBIAR,

- BB ALERRGMIRERRIERIERE. SRR
IR, BRATLARBARIEEERY. BREEMHE
SROPKTME. fREENEZIRITR-E LRESE
B | (BEEEROAE ISR AR,

- BIR. B0 BT EIREERER | SR EiE
FURRIRIISR.

- & @ R WATIRIGEM TR RGN R F RN
MRS DRAMNERE |, AL TIRELRAMER
TR RS .

Other remarks :
In most cases mechanical damage has an anthropogenic

origin.

Hib&iE:
ERSHBERT | TR REA NS,

—
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MISSING PART . 5&ErER 45 PERFORATION . 7L PITTING . S fh

KEYING . &, #l

ABRASION . i

IMPACT DAMAGE . {&if

Mechanical damage due Impact damage on a limestone
to series of scratches on a ashlar, due to a bullet.

limestone element. —MFREaREEAaME LN
—RIRERREEH L& EERA.

AR Lebanon, Baalbek quarry,
France, Chartres, Cathédrale, small building, 2000. LRMH /V.
2005. LRMH / V.VergésBelmin Verges-Belmin

3 NV s [ ZREMW | BRERRAYE , I
2005 5. B R s B, 2000 , AEFHLRHA
%= / V.Vergés-Belmin 536 / V.Vergés-Belmin

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

wAaRaeHIELRG  XEHERTEN TETHREERINE |, FRIHNIBEES
W PRE BRIEE T .

Malta, Valletta, 2006. LRMH / V. Verges-Belmin
[ DEfth ] B3Ets , 2006 &F, JEEHEZERNLIGE / V.Verges-Belmin

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

EERIFUSERIVIBIAE  RAER (AN BIIERR.

Scotland, Stirling Castle, 2007. LRMH / V. Vergés-Belmin
[ &= ] B RIAE | 2007 &, EEHSEEFNLIE / V.Vergés-Belmin

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

HATHIE. ESERENRHOREAIERIITUE.

Italy, Tschars, South Tyrol, Pfarrkirche, 2001. IMP Uni., Innsbruck / C. Franzen
[EAA | &, mED/R, BiE/REM, 2001 F, HEfEE IMP X% / C. Franzen

—
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FEATURES INDUCED
BY MATERIAL LOSS

e S 2]

ALVEOLIZATION . EM=E

EROSION . {24#

MECHANICAL DAMAGE . #l###5{5

MICROKARST
A

Definition :

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

E X

EXREEREHAE/ N, HEEBHMKYGT, EHE
BREANME, HAMEXRETHEREMREESR
KRS R IR RN | SRR R RS RR.

Equivalent terms to be found in other glossa-
ries :

Karst, dissolution, cratering. This last term refers to
bricks, not to stone.

HAREPRYHEEIE:
28, BE. BN, REXIMRNEEBRTERMMA
=aH.

Not to be confused with :

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

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

SiREEAIL:

- FEME  AREMEORE LBAN, BEREL
BA—E (EXRE)  XEMBEHRARBHEERKE.
FEHMETERATHRAEELRR , MASEN
RrTeNSHENBERIREEX.

- R AR, —REETEENERREREX
REGEE. R,

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

Hib&iE:
ARERBETARRE RS AR FERIRIT,

—
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PITTING . &

MICROKARST . fi&h

Microkarst developed on a
limestone sculpture.

REEAREHE FRRNEMR.

Turkey, Nemrud Dag 2002. Head
of a statue (Apollo), Height of

the image : c. 60 cm. Geol. Inst.,
Aachen University / B. Fitzner

[ TEH ] 4EEEIAS, 2002 &F,
(FIRT ) BEGLER, BB E
29 60 EXK, WIRAFMEF P /
B.Fitzner

MICROKARST . f#3

Microkarst developed on the base of a chalk column particularly

exposed to weather.

BEEFINMERIA S SREE AR LRI A TR,

France, Amiens, Cathedral, western fagade, 1992. LRMH / V. Verges-

Belmin

EE] TR, K&, fscm, 1992 &, ZEHFBRRLRE /

V.Verges-Belmin
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FEATURES INDUCED
BY MATERIAL LOSS

e S 2]

ALVEOLIZATION . EM=E

EROSION . {24#

MECHANICAL DAMAGE . #l###5{5

MISSING PART
FREREDSY

Definition :

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

E X

EURAE A RMEIBAFERIERE, BHRA D HEB AL,
RERIMEME (BF. FiE) RANNSLENRBR
KHIMLE, TR RSP ER.

Equivalent terms to be found in other glossa-
ries :
Lacuna.

HtpAREPRYEIEIE
BERER. =H.

Subtype(s) :
- Gap : hollow place in the stone surface, hole.

Fom,
SR B0, W BHEENREL. A,

—
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PITTING . &

A MISSING PART . BHrEpsy PERFORATION . &7

MICROKARST . f

Chimney structure showing hole and loss of sandstone masonry.

KRS IO FIRAIR S HIRAGIRCR,

Scotland, Edinburgh, Carlton Terrace, 2002. British Geological Survey / E.
Hyslop
[FME=1ETE , F/RIMES |, 2002 &, HEHFEESR / E. Hyslop

The nose of this marble figure shows a missing part.

REOREHGE 7 ERIBEBERK.

France, Versailles, Castle Park, Sculpted group “Le bain d'Apollon”, 2004.
LRMH / V. Vergés-Belmin

DEE ] VRERE |, ERE , "FRSIAEL" B, 2004 £, EEHRE
ALY / V.Verges-Belmin

—
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FEATURES INDUCED
BY MATERIAL LOSS

e S 2]

ALVEOLIZATION . EM=E

EROSION . {24#

MECHANICAL DAMAGE . #l###5{5

PERFORATION
XN

Definition :

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

E X

—MHEEANNTRANMENERN. E—HHERT
MREFA. FLARER, RYKN—BRAZEKREE
AR FANREXTREE, FRANBEMAERE.

Equivalent terms to be found in other glossaries : HE b RIBPEIHEEIA:

Drill hole. L.

Not to be confused with : SiRiEEiL:

- Pitting : formation of millimetric to submillimetric pits, - st : BEXRRETZKXROMFA . — IR
usually much smaller than perforations. FHNNE,

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

- B0, RO FEBPENFAKEIEF KL,

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 : Ca. 5 mm)

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

Hip&iE:
FH—REMAEFNTE (FIA0FT784 ) FZEET. 15515
RT  SADESIERIERNERTL

- BIREREIREEAM L (ERDO 5 2X)
- EERE (BINAHE ) MEREEKEEET—
EBRAJARAMIERAIESL (RO 1 EX).

—
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MICROKARST . #i& 4

MISSING PART . BHrEp4

PERFORATION . 3L

PERFORATION . 3

PERFORATION . 3

Perforation by
marine lithophagous
organisms on a
limestone sphinx
found during undersea
excavations after an
immersion of several
centuries.
NNMELEFEEEBREAR
EHNAREMS A
Hg 2B ER
AEYNMERAIERFL.
Egypt, Alexandria,
Kom el Dikka open

air museum, 2006.
CICRP / P. Bromblet
[(BRIWHLK, &
H/RIB-REXIEYIE
2006 &, (iFEDE)
XEFERIFSEES
BZRARF O /P
Bromblet

PERFORATION . 3L

PERFORATION . 7L PITTING . &

Perforation of sandstone
due to masonry bees which
have entered the mortar
joints and burrowed into the
soft sandstone beneath the
surface layer.
HRTFEEANESHRK,. FTRE
BEVERE RIS THEIERL
AR EERFL,

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

[TE=1BX , EE ,
2004 &, BREAIXIEE
K920 EK, HEMEEE
&[S /E.Hyslop

Perforation due to wasp activity.

EEEMSEAIEFTL.

France, Avenay-Val-d'Or, Church St-Thérain, sandstone, 2006.
Reims University / G.Fronteau
UEE ] FIERESRER=HE , ba , 2006 F, ZHKZF /G
Fronteau

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

AN AESE , H—HAFEEN 5" BIEE.

Italy, Venice, Istria stone, 2007. Diameter of the holes : 2mm.
LRMH / V. Vergés-Belmin
[EAR ] Eifell , FRETRIA |, 2007 &, FLAER : 22K, &

ELSHEFLIGEE / V.Vergés-Belmin
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FEATURES INDUCED
BY MATERIAL LOSS

e S 2]

ALVEOLIZATION . EM=E

EROSION . {24#

MECHANICAL DAMAGE . #l###5{5

PITTING
R

Definition :
Point-like millimetric or submillimetric shallow
cavities. The pits generally have a cylindrical or
conical shape and are not interconnected, although
transition patterns to interconnected pits can also
be observed.

E X

AREARHREREHRE. B, RMl—REGE
R BRI, FEMEEER, BRTUNEEEE
EERAMALRTEER,

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
instrument or an animal, and usually induces much
bigger and deeper holes than pitting.

SiREEAIL:
- (AR, FERRREERRAUNIEEIEERIME,

- 1L, —REHEFN T RESENENS RN , BF
TRt R IR E KB RAYFLIR.

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.

Hip&iE:
RRERTREBHREETES N, RBRNRETLZE
EMENFERSEN  HRERRBAL L.

RIBETRERTEZN. SREENERERS
i5

—
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MICROKARST . #i& 4

MISSING PART . BHrEp4

PERFORATION . E7l

PITTING . it

PITTING . =it

PITTING . s=ft

Pitting developing on a marble sculpture.

Microbiological origin is probable.

i%ﬁﬁ]ﬁfét?iiﬂ’ﬂﬁ’ﬂo ATRERMEMSI
oHY,

Germany, Munich, Old Southern cemetery,
1992.KDC Olching / S.Simon
[(BEIRER, EEARE, 192 F, (&
EBR/RX ) SRIF &L= / S.Simon

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

WEAIRESIE EERARAERIRIR, TIRERMAENIS [F2aY.

Morocco, Volubilis archaeological site, 2006. Diameter

of the column, c. 45 cm. CICRP / J.-M. Vallet

[ BB | IREtLFIEE it , 2006 &, HEBER

f’\J &5 \J;E?Ir (ZESR ) XINRIFRIEEBZRHIL /
.-M. Vallet

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

black crust tracing its surface.

FREFETAREE LRIRM, XREMREE—ROERER BRI,

Italy, Venice, Doge’s Palace, 1998, LMRH / V. Vergés-Belmin
[ AR ] el , SVBRT , 1998 & | JEEHEEFLWE / V. Vergés-Belmin

Pitting due to lichen colonization on a limestone block.

BRERR EEYIRIRE R,

Lebanon, Baalbek temple, 2000. LRMH / V. Vergés-Belmin
[ Z2E08K | B/RINGefE , 2000 5, SEEHSERENLIOE / V. Verges-Belmin

r—
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DISCOLOURATION
& DEPOSIT

T & 5HRY

CRUST
B=R

Definition :

Generally coherent accumulation of materials on the
surface. A crust may include exogenic deposits in
combination with materials derived from the stone.
A crust is frequently dark coloured (black crust) but
light colours can also be found. Crusts may have
an homogeneous thickness, and thus replicate
the stone surface, or have irregular thickness and
disturb the reading of the stone surface details.

E X

—RIEEAMREANERHYRRR. SPRHIMS T
ERBIKMARNSEERMESYRNES. BS
ERERRE (REBEXR) 1, BHARRXEN.
SEAREREHERMNEE, EMELRFERE €57
ABMHIRE, REFESRKAFHEE, Nmpee T
AV REA TR,

Relationship with the substrate :

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

5ERHXR:
BEEEMERENMEDTRREHRE. BEF
NEEELRENMSEEEEHMS.

Sub-type(s) :

- Black crust : Kind of crust developing generally on
areas protected against direct rainfall or water runoff
in urban environment. Black crusts usually adhere
firmly to the substrate. They are composed mainly of
particles from the atmosphere, trapped into a gypsum
(Cas0,.2H,0) matrix.

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

FHm,
- BEEER ST, FEERRETRERY
IRERIERE , AN MERE, BOEERE
HARREAIES, CiEBmkEASHOTH
B, WEBEIAH (CaS04-2H20) WEREP,

- ARERR  AURRTHNESR  ERERER
HOBEN. HTFRERNIEIE.

Not to be confused with :

- Encrustation, which is also a coherent layer, but is
always adherent to the substrate.The term encrustation
is preferred to crust when the accumulation clearly
results from water infiltration 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 differentiate algae
from black crusts.

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

SiRBHARE:

- FUTUER © BEHIE  BEEMITERERE
L. MRXEVMEROREHERKEEREER , N
ERT WnEEBEEERS.

- X ETEFTERRNBE  JRaNReE
ERRE. MREESEARNE  BEREMMES
MEREL  —RUTFINNE , REEERZRKE
ERWKHMIOME., XRMERITLURDELNES
BEREIAR.

- SR / 5 RBEUEMNE  BEEERDER
BEXRBA—ES% /LT YER | SmERRMRE
BRIRTEIMNESBL , AN BB MRS AL
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FILM . GLOSSY ASPECT . GRAFFITI . PATINA . SOILING . SUBFLORESCENCE .
HER REEE R =LA REMT RREEE

BLACK CRUST . B&E=Y

Black crust tracing the surface of a limestone
sculpture.

BB OREMEREABHREESY.

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

[EE | e, A#E , 2006 &, BREE : 4
30 K, JEELEENLIE / V. Vergés-Belmin

SALT CRUST . $EZE

Porous limestone, salt crust (halite).

ZIARERENSEER.

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

[BRIFAT , EEF, 2000 F, AMEE : 430 EX, THRAF
RSk / B. Fitzner

BLACK CRUST . B&@=M

Limestone sculpture, black crust.

BREME  ROEEY.

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

[fEE ] I\E , K=, 1990 F, BELTEE 4
30 XK, IHRAFHBEREFR: / B. Fitzner
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DISCOLOURATION
& DEPOSIT

T & 5HRY

DEPOSIT . DISCOLOURATION .
HERRHD gy}

EFFLORESCENCE . | ENCRUSTATION .
mE. B TR

DEPOSIT
HERRY

Definition :

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

E X

FREEESNEMBIIRR, —LHERMHIBIF. BikAYH
RERR, BERSAR, RSP RBRIGR AR L,
RIPMRIGIANAFERE . BRMRIFRES.

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

surface.

S5ERIXR:
R —R SR M REAR D RE,

Equivalent terms to be found in other glossa- H b RIFFAIHEEIA:
ries : REHERY,

Surface deposit.

Not to be confused with : SRENARIE:

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

BMIRIBRISEERTLIE AR | TS, Bk
BRI,

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

Hitp&iE:
WRWATARE. B, K\, MRATEEE LR
HIRRFIL.
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FILM . GLOSSY ASPECT .
HER REEE

GRAFFITI .
G

PATINA .
R KR

SOILING .

RERES

SUBFLORESCENCE .
hREHA

Deposit of pigeon droppings on granite sculpture.

TREREE RS FHER AR,

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

Delgado Rodrigues

[BEF IRRE , KHE , 2002 F, BERESTEARY. F8FERIATLRE
SCI8E / J.Delgado Rodrigues

The material detached from the sandstone block forms

a deposit.

MEDEEH ERIE T SRAMI BT AREIHERRY).

USA, Santa Barbara, Mission, 2008. Block height : 30

cm. Véronique Verges-Belmin / LRMH

[£EH ] &8, /i8R , 2008 &, AMEE : 30 [EX,
IEE R PEFLIGE /Véronique Vergés-Belmin
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DISCOLOURATION
& DEPOSIT

T & 5HRY

DISCOLOURATION .
rE

DISCOLOURATION
TE

Definition :

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

- hue corresponds to the most prominent characteristic
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.

TE X :

aMBeEel BENERE(RRARERSE) P13
FEHMEL.

- BAMETHRENERHES (KR, 48, ®E.
BE%E),

-EMETHRENE (RER) IRE (B.iA),

-BEMETHENAE. SEERREERFERE.
REERBEERTICRE. A EHERAMINE,

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

the stone.

S5ERHXA:
EARSEMARNEREN/ XFETAMHR

EBO

Equivalent terms to be found in other glossa- H b ARIFFIHEEIE:

ries : BETHK,

Chromatic alteration.

Other spelling : Hithht5:

Discoloration (US). T, BE (EEH).

Sub-type(s) : FIER.

- Colouration (to be preferred to colouring) : change in - $fa ((FREBEERY) : B8F. BEAXETH,
hue, value and/or a gain in chroma M/ HEEsEEm.

- 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, washing 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 preferred to moist spot, moist zone or visible
damp area.

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

- BB —RESAXRERTT WAL ZEXML (
FIANSKAENL S WAIEIR ). & REYWRAIMEK (
. WiE ). BERCEARAMESREEER
KHHR. RPEBEEFMIRENRE. BRI
BAEOEESHARBIR.

- MEXE  MNESOXREHTESEANESR
(E&RE) &, "BHEXE" X—ARIE EER" .
RET B " REEX" BEIER.

- R —MAEREENES  BEIMAEFE.

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
connotation

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

SR AHIARE:
- SRR (KRR)  IRBANEMERERE , B
BENT XA RAAMERF.

- REMS - ENE—MBEMER , 7T XXM
REILFIERIF

- Y ENEREFAREENYRRER RS
AMERFNEREREER.

Other remarks :

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

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

Hip&ix:
ZERSERTEHE. £F (FIa0Ek. 1. 17) FEHE.
M EREREBEEX P EREN M.

—LHANES, BE. BelReNXeEl2nT
HEMIEEER T X2 NRIIREE,

T RIERARE RN  RIEEK D RFEREE SR,
EFHYKS. BREORKETA , URQEKSE , ME
MHARBIFAARI SRR,
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COLOURATION . 5

MOIST AREA . #liE Xig

Red colouration on a
marble bas-relief.

REOLZH ENTIERE.

Italy, Certosa di Pavia, 1992.
height : c. 0.5m, KDC.
Olching / S. Simon

[ AR ] /RITFEER4ETD |
1992 &F, HiFRESLY0.5K ,
(BERRX) XURIPE
HsEIgE / S. Simon,

STAINING . &5

Iron oxides are driven by
water from the rusting
railing, and induce the
development of a brown
staining on the underlying
stones.
FZKIKENAISK B EF=TRY
SKEN  BRTENTS
BMHBESS.

France, Chartres, Cathedral,
2004. LRMH / V. Vergés-
Belmin

[EE ] WRERAEE |, 2004
F, ZEHLENLRE /
V.Verges-Belmin

STAINING . &5

This purple-rednodular limestone
has a natural tendency to bleach

(fade) from exposure to rainfall as can

be seen on most vertical parts and

balusters of this monument. The faded

surface layer has not been allowed

to form in areas of constant rubbing

action.

T REEERKPR , XN HEENA
BRI A KA ER AR T MR E
B BaRENBERIRERS,

Italy, Venice, Piazza San Marco,
Rosso Di Verona marble, 2007. LRMH

/ V. Verges-Belmin

[BAR ] FfelHr , 59T 17 , #%
MO BKRER , 2007 &F, EZEHLE
ALY / V.Vergés-Belmin

Moist area on a sandstone
rubble built wall as a result of a
concentrated discharge of rain
water from a broken downpipe.
7K B RETE7K BB S P HERTE
gﬁgﬁ')‘ﬁ%ﬁ%ﬁtﬁgmiﬁz
Scotland, New Lanark,

South Lanarkshire, Long

Row residential block, 1996.
Rainwater downpipe 100mm in
diameter. Pers. archive Ref XM
12 / Ingval Maxwell

[ 8= ] FrhIfN5e FIhIAN5aER |
KHMER/AX , 1996 F, K
EEEZE 100 2K, MARE XM
12 /Ingval Maxwell

STAINING . &5

Stains on a limestone
pediment underneath
a bronze sculpture.

SEEE TS aRE
=FAFEm RS,

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

[ 95 F ] Foikfmah ,
20015, MBEEE
3K, BEFER
TARITREILKE/.
Delgado-Rodrigues

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

AEOER LB FRKEE
KRB PRI .

United States, Albany, New
York, Cultural Education
Center, New York state
Capitol, 2001. Wiss, Janney,
Elstner Associates Inc./ K.
Normandin, M. Petermann
[XE ] R’BRER , LM,
XHBEEFL, MXEX
B, 2001 &, Wiss,Janney,
Elstner X & B R 2 & /K
Normandin, M. Petermann
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DISCOLOURATION

T & 5HRY

DEPOSIT . DISCOLOURATION . [MSSNeNSSGSNGI ENCRUSTATION .
HERRY) py BHE. #E RIATN =

EFFLORESCENCE
tham  ihE

Definition :

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

E X
BEAAMRALEHEEMRKBARES,
MESTARREREN, SRAFRIE.

Relationship with the substrate : 5&REIxR:

Efflorescences are generally poorly bonded to the stone thEINALEFREALES N BEIRSES.
surface.

Equivalent terms to be found in other glossa- H#RIFEPEIHEEIA:

ries :
Efflorescence is preferred to the expression loose salt
deposits.

HEEEE TREAMBORINRA,

Not to be confused with :

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

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

SRBHARE:
- RREHE  RINEEERTRERREREGH

SN

- WY - WTARMS | B —REEFRGHERY.
BE , BNNMERSREEHMES |, TMHERYNE
BoMR.

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,S0O,), magnesium sulphate (epsomite : MgSO, .
7H,0), but they may also be made of less soluble
minerals such as calcite (CaCOs,), barium sulphate
(BaSO,) and amorphous silica (SiO,. nH,0).

Hih&*:
BRE—REAFETSABRAMENTNIRKIEL
T, BEEEEHAARAER , FINSAM (55
NaCl) siiRBREE ( Z7KEEHH : Na,SO,). Rk (157
& MgSO, . 7H,0) & , {EftiIth AT BEFRHERAIE 1)
Flan7s G (CaCo,). HRERIN (BaSO.) MEEF—EM
£ (Si0,.nH,0) Apf.
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HiEE SRELE RS =LA REMT REREHE

EFFLORESCENCE . :58

Efflorescence on dolomitic limestone related to historic air
pollution.

B=Raka L SKBPESISRERNEE.

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

[®E ] Asdmzt] , 14 HEemmaEki10 , 2005 4. AR
BRELY 40 K, HEIRIFFARAT E. Doehne

EFFLORESCENCE . $h%8

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

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

[ S | {SRIENET , =GR, 2005 & , BB ARRYERSLRR
REL 25 Bk, REMRIEES /E.Hyslop

EFFLORESCENCE . $h78

Limestone block showing salt efflorescences.

AREAMHREIEREAERE.

USA, Santa Barbara, Mission, 2008. Block size : 30cm. Véronique
VergésBelmin / LRMH

[EE | ZEEhi , MiEFT , 2008 &£, AHRRY : 30 EX.
SEER S EFLISE / Véronique Vergés-Belmin

ICOMOS International Scientific Committer for Stone (ISCS) . EfFtiaiEEA—ERARRFERS




DISCOLOURATION
& DEPOSIT

T & 5HRY

DEPOSIT .
HERRYD TE

DISCOLOURATION .

EFFLORESCENCE . [MSNGRUSI/AI[ol\R
mE. B FHinERE

ENCRUSTATION
RIATE

Definition :

Compact, hard, mineral outer layer adhering to the
stone. Surface morphology and colour are usually
different from those of the stone.

E X
EMERM EME®. BEREHTYINE. SPRRSE
BRENGMEELR—H,

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.

S5ERIHXE:
iR ERE SOMERENAMIRER, HFIRE
7, REMRIEM MR B — R,

Location :

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

Equivalent terms to be found in other glossa-
ries:
Incrustation.

e

TR EE HNERRYBKEEREELSE
iIE'J—FnBo

Ef&:ﬁiﬁ#ﬂ’]#ﬁi&iﬁj :

_IZIJ'LM —EIEEJ'LI

Sub-type(s) :

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

FHm,
- RE : BERHRG—FIES | EHR. WK
REATR, RENEESE S EESROEET,
BEMNERTERSMNIE, AAL , SEIE
SNHEREENLILE , BHEEER.

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

SR BHIARIE:

- BER | T WiRIEEX—ANEEBEAAREEIR
B ERTES R SFE. MRIRBMHEMIT
ERTIEE | —RERESRX—AE.

- iR, FEMAR ( FMBRIFSIRERY ) RSB ERTRE
M TR, iﬁ’,Z‘E—ﬂfz‘T URRE, SIAIERE, AT

hard. When scratched, one can see blackish or green LIBEFREESRGFEIRT  XEHELNSFEEIMA
traces resulting from algae or cyanobacteria hosted by  FRRIIEERAAENEAAY.

the lichen.

Other remarks : Hih&*:

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

Hi ERT WNiE R R E R REKE R RITIER
B ELH iR ENRERERRNAS | BF
HJLIBZIRRR. MK, SREWIHN_SES.
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BIRER RELE

GRAFFITI .
R

PATINA .
R KR

SOILING
REES

SUBFLORESCENCE .
RREHE

ENCRUSTATION . T {LiiE R

ENCRUSTATION . - {tiiE B

Calcite encrustation covering

a limestone masonry under an
arch.
#HOTBEEEARERAREN
TR ER.

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

[EE ] FHRRBIEIR , 2RERY
X KRHEREE, 2005 F, (&
ESR ) XRFRIESESER S
1> / P. Bromblet

ENCRUSTATION . T {LiiER

Concretions with the form of stalactites under the
arch of the aqueduct built of limestone.

SRS KR TR IO IRI0EEY.

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

Delgado Rodrigues

(887 | BErER , HXEEKE | 2002 &,
AMREY 1 X, FEFERLIAIIESLRE /

J.Delgado Rodrigues

Calcite encrustation linked to water leached from joints, on a granite,

sandstone and schist ashlar.

StiRE. WEMRETBORIELREK. WaEXRINEHRaT (WinieE.

Scotland, Isle of lona, ancient convent (detail), 2006. Length of a stone, c.

25 cm. CICRP / J.M. Vallet

[ 8= ] LERINE | HREERT (4878 ) | 2006 &, AMKEL 25 X,

(ZEDE ) XORIFRIEEEZFRH0 /).M Vallet
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FILM
HIER

Definition :

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

E X
—REAFNRNBZESRRE, BEREEMERE
B, ERETREENERIERR.

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.

S5ERHXRA:
BEERERMWEMARSEHOMER , JESK
BOMBRESE (S8R, BB, 23EE).

Equivalent terms to be found in other glossa- H b RIEPEIHEEIE:
ries : B, ’K.

Pellicle, skin.

Not to be confused with : SRENMARIE:

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

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

-EHIR . KR BRRURENAHENEE.

- FTUER | IERRERAVHI DT IEE , &
RERIE—HIOEAMINRERS.

Other remarks :

Paint layers, certain categories of water repellents or
protective 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.

Hib&iE:

HRE , BLRBMMKRSRIPR (BRE). &
HABEAANZTERE. EMER—MENERMRAR
(ZAKIE). BEMBNEN , BRETEIKEE
IRESMAREN LiE.
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ANE. KR REMT

SUBFLORESCENCE .
REEBE

Porous limestone ashlar partially covered with

multilayer paint film.

Bz RRREESNES A aRELEA.

Malta, Valletta, old town, 2003. LRMH / V.

Vergés-Belmin

[ DEfh ] B3kts , BHX , 2003 &F, ZEHEE

LU= / V.Vergés-Belminv
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GLOSSY ASPECT Definition : EN:
gﬁﬁ%;‘i Aspect of a surface that reflects totally or partially A#HRETLEHPH RIS T., EEEIRIER.

the light. The surface has a mirror-like appearance.

Equivalent terms to be found in other glossa- HtARIFEFAIHEEIE:

ries : MyEE.
Polished surface.
Other remarks : Hibh&FE:

A glossy aspect may be due to previous polishing {BEYGEAIEEEHT RN ( HEHELEN ) ,
(intentional or not), or to the presence of a transparent W EJALEIFEE — BB EES BRI ERST .

film which reflects light.
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GLOSSY ASPECT . BE#iE
Marble column, covered with a The glossy aspect of this
superficial film of polyvinyl acetate. parapet is due to the repeated
This product was applied during a rubbing action of people leaning
restoration campaign, to give back the over the bridge.
marble its original glossy aspect. BT AIESHER L ERER ,
REAOEE , FERE T —ERERS &R T ERE .

e, ZMRREERIEE TREPFER
B9, EREARE T RBERECE.

France, Paris, Opéra Garnier, 1999.
Diameter of the column : c. 0.7 M.

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

[EE ] B2, IR 1999 4, LRME / V. Verges-Belmin
GRERA 0.7 K, FEHERALTS [BAR BN, B,

1994 &, JEEHSEEALIRE /

& /V.Vergés-Belmin V.Vergés-Belmin

GLOSSY ASPECT . S E X%
Glossy aspect on pavement stones.

ANTEFHEG LREE.

Malta, Valletta, 2004. LRMH / V. Vergés-Belmin
[ DEfh ] B3ktE |, 2004 &, JEEHEENLIE / V.Vergés-Belmin
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GRAFFITI Definition : EN:
;@;ﬁg Engraving, scratching, cutting or application of ZEAEMETEZ. FE. VEHSHFERBER. Bk
paint, ink or similar matter on the stone surface. HH R,
Other spelling : HihH5S:
Plural : Graffitis. 53 778,
Other remarks : Hih&F:

Graffiti are generally the result of an act of vandalism. RISSUARREZWRAXYNBETH. BR , PES
However, some graffiti may have historical, aesthetical or  FSRTREEBEHE. EZFMWMNE , BALZMLURIF,
cultural values and should be conserved.
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g

GRAFFITI . i&%%

GRAFFITI . i&%%

PATINA . SOILING .
R KR REMS

hREHA

Graffiti in the west
abutment of the Aqueduct
built in limestone.
axERpKEEREus
B ERRTS.

Portugal, Lisbon, Aguas
Livres Aqueduct, 2005.
“Alex” spreads on c.
1m. LNEC /J. Delgado
Rodrigues
(BEFEHE, 5/
BZRE, 2005 5, B8
"Alex" KL 1K,
HEFERIATIRELR
== /).Delgado Rodrigues

Marble sculpture of the Potsdam Sanssouci park coloured by

graffiti.

RRIB RN B EARE ARG AR,

Germany, Potsdam castle, LRMH / V. Verges-Belmin
[fEE | RxiEE, AERSRENIINE / V.Vergés-Belmin

Graffiti obtained through
scratching.

BT AR RYRTS.

Malta, Valletta, 2006.
Porous limestone, LRMH /
V. Verges-Belmin

[ZEfb] RS , 2006 £,
SIERE, EEREER
SLIRE / V.Vergés-Belmin
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& DEPOSIT
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HERRY) TE mE. B RIATN =

PATINA
SR, KR

Definition :

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

E X
BERHTERSIAIZUSIENMBERNE, &
FBRBZYBRAT AT RAIHAKNREAS L.

Sub-type(s) :

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

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

FRE.

- EHENE  Ea% / BRIV, RRRBES
BREE  TUESRNDE LXE. XRENEE
BEFIMMEFIR  EEMERERBEREI .

- FRBRUE ERRERGHNBRERRER. X
KEURENTRIRECHNaREEKL.

Not to be confused with :

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

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

- Discolouration, which is a change of colour perceived
as unattractive.

SR BHIARIE:

- BEE , —RAME. IR, 99NENTERNE
HERHRE.

- RBEER  —REMBERENNERRE. Be
HIRERBERE , BEETRENEE.

- T, —HRAN BRI,
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PATINA . E1tiE. B%

Oxalate patina developing on limestone.
BREAMREMRIEREMR.

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

CICRP/ J.-M. Vallet
[ EERE | iRBELFIER st KAFARE |,
2006 5, AMBELN LS EX, CEEDIE)
SHMRIPRAEEEZERIL / J.-M. Vallet

PATINA . E1tIE. B%

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

IXEHRENEAM I T AENERE. THeEIREIa N EE AT
1EEEaY. BEEHTEFINMNEKINBRE  upk 7 SSREE (K% ) IRE.

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

[ FErHAE | FoRnE | KBE | 2002 &, AMRT : 2930 x 50 K, JZEREER
S5 / V.Vergés-Belmin

PATINA . E{LIE. B%=

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

XM EMBRARLEN , BES AR  REMR T EHRENER (555 ) RRE.

Czech Republic, Prague, one of the sculptures of the Charles Bridge, 2002. LRMH / V.
Verges-Belmin

[BRIEME]HHE, BERMAF LN —BREE, 2002 F, ZEHELERNLRE /
V.Verges-Belmin
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TiinEE

0. Hi

SOILING
REMT

Definition :
Deposit of a very thin layer of exogenous particles (eg.
soot) giving a dirty appearance to the stone surface.

E X
SMERLF ( BIANERTR ) MRERH—MEEER, 5
AMREZIRFHISIN.

Relationship with the substrate :
With soiling, the substrate stucture is not considered as

affected. Soiling may have different degrees of adhesion
to the substrate.

S5ERIHXE:
—ROANAFREE S A MO ERIOMRENS. Rk
SARSEREETREENRMA.

Not to be confused with :
- Crust, which has a visible thickness.

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

SR BHIARIE:
- BER  BEUINEE.
- R, BRI RNEE | FREREIMNIS.

Other remarks :

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

Hih&*:

BB DFESANEN , REESTIAETHNES
B, REESTEREEASTI (T, s8laEs
THERY ) Bk BRRUKBEE BT R IESRAVEL
.
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SMNE. KR REMT RRERE

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.
XS BN REES 2 P7K I B
BLREMFE. AMREKRIEEN
BEEEJEE?%’E%%% , XEEIFEETERSE

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

UEE I NRE  BEARE , BREME
2002 £, KiERRARRIISTIRMSERL] 0.6
K, JEE LSRN0 / V.Vergés-Belmin

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

FEREB RO R K BB E A SR S
B EELIRREAES.

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

[EE ] D], AS%ERARE , RS
WENBBAKES 2006 F, £92.5K, (%
ESR ) MHERIPSEEEFRIAR T
iy / J.-M. Vallet

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

BRI A R SRR R E 2MAIREIES.

France, Reims, Cathédrale Notre-Dame. Facade occidentale,
portail central, 1989. Head size : c. 40cm. LRMH DIA00015622
/J.P. Bozellec

DEE ] =8, 2EAHE, AUE , FEpkEk, 1989 F, X
BBR - £940 EK, iXE B FLI == / DIA00015622 / J.P.
Bozellec
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SUBFLORESCENCE Definition : EMN:

Poorly adhesive soluble salts, commonly white, [MEEREMARE, —BAIAE, LTFAMKRENT

located under the stone surface. B,

Relationship with the substrate : 5ERIXFR:

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

HERRWEL , RIS LENS0ERE. XS
T BRERYERRENREZET L.

Equivalent terms to be found in other glossa- H b RiEFPEYHEEIE:
ries : PeR/ERTE.
Cryptoflorescence.

Not to be confused with : SRBHARIE:

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

_ ihEE

HE  MaREmIrRREENREREX.

Other remarks :
Subflorescence is commonly the result of evaporation of

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

Hib&iE:
REERBRAMABEE P EENRKZRNS
R, SESALHEREPIAREN  FESEREE
BiEE FRRIE .
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SUBFLORESCENCE . R&ZEBiE

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

BRRREEHRBHOTE , FSINBETFERRA
Q4 ERRRIKE , RESABDEFRNRR, &
T aMRENGE.

Scotland, Glasgow, Newark Drive, 2005.
British Geological Survey / E. Hyslop
[TME= | $8AIERST , HEFAEFIX |, 2005 £F,
HEERAE / E. Hyslop
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BIOLOGICAL
COLONIZATION
EWiEE

Definition :

Colonization of the stone by plants and microor-
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.

E X
EYREY, GIMAE. EE. BE EEMK(F
=ENLEY ) TUEAH EER. £YERMRDEEHE

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

e — LAY AR, LMY ERMREMAE
HE.
5ERHXR:

EREREAY LSaMTIEALRYT R EIBIR
AFNEAEYRRIEES .

Equivalent terms to be found in other glossa-
ries :

Biologcal growth, biological overgrowth, living exogen-
ous material.

HAREPRYHEEIE:
EMER , EMIEER , FEEINFETR.

Other spelling : Hithht5:
Biological colonisation. TR,
Not to be confused with : SREBHARIE:

- 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.

- HERRY) R, BEREFEFIINEMMREGME
ERRMMR. flin, —NSEH, —FHEKNEZEY
ERN—ED  ERESMRERNZEERTHRY.

Other remarks :

Biological colonization may be used when a mixture of
different types of organisms are present on a stone, and
are not distinguishable from each other.

Biofilm : Mono- to multilayered microbial colony
attached to surfaces with varying thickness of up to
2mm. Often a biofilm consists of very few cells of
different microorganisms embedded in large amounts of
extracellular slime. These cohesive often sticky layers
may shrink and expand according to the supply of
water. Biofilms often create multicoloured biopatina by
production of colouring agents.

Higher plants grow sometimes to a considerable size at
unexpected locations.

Hith&E:
SYMERERTAM LHR T ARREEVIKRRE
&, BRERER DRI T.

£ - EWMEAMRERRRE ERMENET |
EMNEEAR. &KXXE 2mm, B%  £YERH
BIEEXEMRIMGR T BREFROMENE
B, XEBHENNEKKRE  BEEBEEHKENE
WARERGEMNEK. EMEEEBEI LRGN
TRl Z FRERER.

EFENEEEREAINUEERBHESK.

—
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BIOLOGICAL COLONIZATION . &¥5{R¢h BIOLOGICAL COLONIZATION . & 45{R¢h

This mason wasp nest on a sand-
stone carved element constitutes a
type of biological colonization.
a2 RS E R
H—FRERM,

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

[ EDRE | BEA/REGE | 2003 4,
5£EEEﬁ§5ﬁ§ / V.Vergés-
Belmin

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

HiER (RKB), ik (%
xiEe ), B8 (SRR,
/?Ecm X)) HEIERNEDE

France, Bourges, Cathedral,
limestone bank, 2007.
LRMH /V. Vergés-Belmin
[ZE %2R K¥E , A&
REFIK, EEHSEERL
9= / V.Vergés-Belmin

BIOLOGICAL COLONIZATION . 4452t

Biological colonization (essentially plants and algae ) on a limestone

masonry.

EAREEOEA LR (B EZEMIES).

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

[ SEfE ] 494 , SHERVEREZI] , 2005 &,

FRINEASRAR / ). Cassar

( SEfBREIX ) f&af

BIOLOGICAL COLONIZATION . £ 4@

Dark grey diffuse biological colonization in dolostone and limestone.

ERmENaREaaN LSRR EEYRIL,

Portugal, Tomar, Christ Convent, 2001. Photo of 10m width

approximately. LNEC / J. Delgado Rodrigues

[EIEF | 1515 , E&{&iEkk , 2001 &, RBEFHHBNEELN 10 K,

BEFERTATIESLIOE / ). Delgado Rodrigues
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ALGA

=
IR

Spe
N
=

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
macroorganisms.

E X

BER-ERUMIEWE, REEMHHSL, TEER
MENMER, BEHRIEENTRY (BEE: T2
TMEK) BERHEZE. 46 RERREEYRKSE,
FEARTEMERKBLTFHEREHOEALT. 2R
BEMHMAEMERERZM, BETEEAEKRETHR
TiBER, EiEit b, SRR REEE S HR
BE, EMNMARERRRENE.

Relationship with the substrate :
Algae generally constitute superficial films.They may be

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

S5ERHXA:
HRABENNRER. EitIEaMEREREK
B (B R RRIEETE. REF).

Other spelling : HithH5:
Plural form : algae. Rz EHA.
Not to be confused with : SIREHRIE:

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

RABRZEREMK. HERE  BRtSAREREN
WEARIREH IR R EBESRIE. WRFEERR
HTHERNGFE |, BRSO RIS EEREER M

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.

Hih&*E:

RAMRNOMERIRN |, FLRRRRRTLIE R
HEEZHRPER. &5 (BRALE , IBEE
R (EENEEESRR)  ROWER TIEEEL
. 5% (LIERARSER ) RIESSENaMEES |
SEOM LERERR. E5RRRENEIIR,

ERLERT  AMRLERNERER. BREEER
T, BMERENEREROEREE.

—
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LICHEN . #13%

MOSS . &

MOULD . E& PLANT . &4

ALGA . FE#

ALGA . %

Green algae growing on a
limestone buttress.

EREGRERE LRSS,

France, Thouars, Eglise
SaintMédard, 1994. Dimension
stones 30 cm thick. LRMH / G.
Orial

[EE], ER/R, BEFNETE
HENE , 1994 F . ARIRT :
30 EXKE, AEDSEERRNLR
=z /G.Orial

Red algae on a bas-relief
sandstone sculpture.
ERKEDELZR EAITE.

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

[ SRifER | =57, A= , 2003 4F,
EERSEENLIE / V.Verges-
Belmin

Green algae developing on a lime render on stone masonry.

ERERAEEERARMRIE LRSS,

Czech Republic, Nedvedice, South Moravia, Pernstejn Castle,
2004. National Heritage of the Czech Rep. / D. Michoinova
[HERHANE | REfER | mENAET | (AEHEESE |, 2004 &,
BERHMEEZRE. /D.Michoinova
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ALGA . &3

LICHEN
HAK

Definition :

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

E X :
EMANEEREREERENBEKERIRE N
B, BEEARERKSIN, —MERKEZFAWINE. H
R—MARE. #EE,. E#R. FEHERE, . R0
BRSML.

Relationship with the substrate :
A lichen is composed of a thallus, eventually bearing

fruiting bodies, generally developed on the stone
surface, and rhizines that may penetrate deep into the
stone (tens to several millimeters).

S5ERIHXE:
HOAREIPIRAERY , BREZRF LMK, BRERMRE
HBRESFANGHA (JLTEILEX).

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.

Fom,
R EESHBRR, IHRBRAEER, 4T
RO HR A BRI KRB R,

Not to be confused with : SRBHARIE:
Moss, alga, mould : see those terms. BEE, L, B - DIXEAIE,
Other remarks : Hih&*:

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

MREREE SFESEAERLER. tREFIMM
N—EERLE , BEESESS TERNRY , B2
LT, MEBRRTERFHERIERNES
Wt SREHERER, LRIRtRERT LAET EEAY
RIREEHS (WZAE ) . HWARIRREERER B
MR IER .

—
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LICHEN . #13% MOSS . &

LICHEN . #17%

MOULD . E&

PLANT . &4

Lichens on a marble figure.
REARE LA,

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

[t | EETEN, 28 , 1993 F,
(FEEIRIRN ) XYMRIFESITIHE
/ S.Simon

Lichen on a coarse grained granite
monolith.

HERAERERRER_EAGtK

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

[BES | BEAL , EARE , 2004 &,
MREASN 2 K. AEFERLIA
T#EsLiaE= / J. Delgado Rodrigues

LICHEN . #17%

Lichens on a marble figure.
KIBERE HEOHAR,

Portugal, Evora, Cathedral, 2001.
Pieces of 1.5m height approximately.
LNEC / J. Delgado Rodrigues
[BAET | REAHE , 2001 F,
BHRA 15 K5, B8FERLTA
T#EsCie= / J. Delgado Rodrigues

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

ERERRERA EAIHRitR

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

GEEIEBDR, 2EPAHE,
1991 &, BRH/MUE : 15 BEXK, &
E SR ERsLE = DIA00091617 /
J.P. Bozelle

White folious lichen on a basaltic Tiki.

REA LRIBerRitR.

French Polynesia, Marquises Islands, Atuona, 2006. LRMH / G. Orial
DX B | DERITES |, [U58RYY , 2006 F. ZEHSEERALE
= / G. Orial
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ALGA . &3

MOSS
g

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.

E X :

ENENGEREREHNNEZRNEERE, &8
—MEERGRENFE-RHBENMN (TEXEE
AE). EREERABMRELE. RE, UREWN
A ASIREEE (RAERIER) 1. BERRKMS.

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

S5ERIHXE:
BERHNSBRIE , SEOMEENEEED 2B
I RMEL T,

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 micro-leaves).

SR BHIARIE:
- AR, RERMARAR  EAENH R R E—E
FEZHAN " RS,

- BR . BRERRFEDAGE  BRERRNEEL
—HF (R, IRBHHIE ).

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.

Hip&iE:

BEHBBEVKSIDKRE TEIRIABNEN. &
FHOTRHE , RERENGE  TEUAENESS |
EfNNaRetEhEeaE,
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LICHEN . #i7k MOSS . & MOULD . EF PLANT . &4

MOSS . &

Different kinds of mosses developed on sandstone.

BE EERAREPRAEE.

Sweden, Stockholm. Skanska / M. Klingspor-Rotstein
[ Imdl | HRfEB/REE , (IRBRERFEE/REE ) HRiEErRE
FIEB AT /M. Klingspor-Rotstein

MOSS . &

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

of the figure.

EREQZEME FEHEE , KEHENIBE (FEFH Ao

FHIE) o

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

[EE ] AR (%48, 60 ) , 2EAHE |, 1991 F, LR : 20 EX,
SEERSEEFLIGE / V. Vergés-Belmin

MOSS . &

Moss on the joints of a granite ashlar.
ERAEEREBRORELNEE.

Scotland, Aberdeen, St Nicholas Kirk. Pers. Archive Réf. N°30 / |. Maxwell

[BHE=1FHET

, EemhiIsE. NARZE Réf. N° 30 /1. Maxwell
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ALGA . &3

MOULD
ER

Definition :

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

E X :

HEEE, AREFERG—NEAARREIE—IME
NHEGEARANNERAECNERLKIR (B,
&, R8).

Relationship with the substrate :

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

S5ERHXA:
BE , BUCIRLKHA / PR ERFEIEHMER
JUEXRAE.

Equivalent term to be found in other glossa- HbRiEFPEYIEEIE:
ries : E&

Fungi.

Other spelling : Hihht5S:

Mold (US)

Not to be confused with : SREHMARIE:

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

- Lichen, which form generally crusty to bushy patches.
Lichen coverings are thicker than mould coverings.

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

- B TWEMRERMER | REERBRFEEX
iﬁﬁfmo

- WK, —RIVABEESIRERRR, REEYILL
BERESVE.

- B, LIRTTBRAT WRIEEmMER , X—&%0
IRYESINR

Other remarks :

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

Hitb&iE:
ERLEEIUANNRIEREMTERIBA , LURR
anke, ATERFFCHEESTER  fLE
EEEAM ERMATERAEHFI AR, KSHEN
SR ENTERENEK.
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Down-like white mould on a limestone block.

REARNHAEROEEH .

France, les salles Lavauguyon, Sainte- Eutrope
church, 2008. Photo large side : 40cm. / V. Legoux
[EE ] RS EHER = |, 2008 . BEHY
134 : 40 EEK, / V.Legoux
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PLANT
izt

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).

E X :
BEEY, AXENR. ENHSL, REEHABE—H
R B IKMA (G100 B, BRE. BAEY ).

Equivalent term to be found in other glossa-
ries :
Higher plant, vegetation.

HtpAREPRYEIEIE
BEEN , B

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.

Hih&*:

MRAFISERIITHER , EYNRESEEEIRRIAE
BIKEOHETT | FIRRAREEIREMREED, BERRD
KA, EfIFLY KX EREMZAEMEaRE. B89
AR BT RIFRKIENE. XRITE IR T BT |
ANEERISIUAER.
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LICHEN . #13k MOSS . && MOULD . £H PLANT . &4

Higher plant (Tetrameles nudiflora) growing on a temple.
B RER EERIEEEY (MUK ).

Cambodia, Angkor, Chao Sey, 2003. ICBM / W. Krumbein
[RIFER | R, HmET, 2003, (FEERREE ) BFR
BWFSEYATAT / W. Krumbein

Plants growing on sandstone basalt masonry.

a. XREEARIRE EEKAEY.

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

[ FESeHANE | IRFRKI PSR, MAARZAEE , 2003 &£, 181
£910~20 XS, RERHAEEZRE / D. Michoinova

Higher plant (Fig tree) growing on a roof.
FEERERNESEY (TSN ).

France, Capestang (Aude), Castle (roof), 2005. Length of a

stone, c. 35 cm. CICRP/ J.M. Vallet

[EE ] <ImERRE ( BEm ) |, e (EM) , 2005 &, At

Vtﬁrlal“*é’ﬂ 35 XK., (FESDE ) XMRIPRESEERFL /M.
allet
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puz)

ENGLISH / CHINESE
g/ X

Abrasion ER. B 32 Gap B, 0. B 36
Alga e 66  Glossy aspect FEGE 54
Alteration T 8  Graffiti ] 56
Alveolization FEM=E 28  Granular disintegration RLRFE 20
Biofilm EWIRER 52 Hair crack REIRRK 10
Bio.Colonization YR 64  Impact damage EEIRG 32
Black Crust BEESY 42 Keying gl R/, & 32
Bleaching S 46  Lichen bii%id 68
Blistering Bl 14 Loss of components iRk 30
Bursting [UpRBRZL 16 Loss of matrix HRiRK 30
Chalking mwit 20  Mechanical Damage HURIRAS 32
Chipping BIRIR 22 Microkarst Ak 34
Colouration P 46 Missing part FRtRERy 36
Concretion BRE. B 50  Moist area EREXIE 46
Contour Scaling BRI 26 Moss BE 70
Coving EEME 28 Mould 5H 72
Crack £l 10  Patina SR, E% 58
Craquele RIRZILL 10  Peeling EHEERE 24
Crumbling HEIRRE 20  Perforation 9, 38
Crust B=R 42 Pitting R 40
Cut NN 32 Plant =t 74
Damage B (3R15) 8  Powdering WERIL 20
Decay 5551% (1Ri4) 8  Roughening $ERELL 30
Deformation T 12 Rounding ER 30
Degradation BHEW (H]RIR) 8  Sanding pte 20
Delamination BRSNS 18  Scaling %IRRT 26
Deposit pi: 720 44 Scratch i} 32
Deterioration Eia 8  Soiling ZEIES 60
Dif.Erosion EREM 30  Spalling =3 26
Discolouration T 46 Splintering ES RN 22
Disintegration ERLRRIE 20  Spliting BBRuiE 10
Efflorescence HE. e 48  Staining 5 46
Encrustation THmERE 50  Star Crack BB 10
Erosion =i 30  Subflorescence REEHE 62
Exfoliation TR (BE) 3% 18 Sugaring R 20
Film EEE 52 Weathering Xt 8
Flaking B RIREIE 26

Fracture R, WpdsE 10

Fragmentation FRFE 22
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CHINESE / ENGLISH MR HR Bursting 16 HKORFSE Granular disintegration 20

3/ EGE R Film 52  ZR Crack 10
T Alteration 8  BEFIRIE Scaling 26
g Discolouration 46  EEREFSE Contour Scaling 26
TR Deformation 12 BHE Mould 72
EEME Alveolization 28 ER, B Abrasion 32
REEEE Peeling 24 ER Rounding 30
REMS Soiling 60 EFEWD. YD Concretion 50
BRI Flaking 26 BRESE Fragmentation 22
D Missing part 36 BB Splitting 10
=20 Spalling 26 ERE. WRENE Fracture 10
BRI Delamination 18 BB (IRK) Degradation 8
BpiRE Loss of components 1. &, #l Cut 32
=52 Differential Erosion 30 =k Erosion 30
BRI Moist area 46 P Colouration 46
=N Perforation 38  R5 Staining 46
IRREETE Subflorescence 62 535K (RMHm) Decay 8
il Roughening 30 Mk Sanding 20
g Pitting 40  EEL Sugaring 20
itk Lichen 68 &3 Biological Colonization 64
HEFR Deposit 44 YRR Biofilm 52
KRB Hair crack 10 WHBRIE Crumbling 20
i Chalking 20 B Moss 70
MENL Powdering 20 B Bleaching 46
Xt Weathering 8 RIS Graffi 56
B=E Crust 42 RIRBYLY Craquele 10
Bl Blistering 14 MBS (HR) Damage 72
. R, & Keying 32 fAA Microkarst 34
Fil Scratch 32 HIERK Chipping 22
BEaEEZE Black Crust 42 B Star Crack 10
A, 2RO, =4& Gap 36 EhFE. B Efflorescence 48
ESTEEN Splintering 22 EHIR. FR Patina 58
EEYGE Glossy aspect 54 TR (ZE)#E Exfoliation 18
IR Mechanical Damage 32 EE Alga 66
ERiRsk Loss of matrix 30 @ Plant 74
BEME Coving 28 HEEHIRG Impact damage 32
LIt ae]R=2 Disintegration 20
K AR = Encrustation 50
it Deterioration 8
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About ICOMOS

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

ICOMOS is an association of over 9000 cultural
heritage professionals present in over 120 countries
throughout the world, working for the conservation
and protection of monuments and sites - the only
global non-government tion of its kind.

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

ICOMOS is officially recognized as an advisory bo-
dy to UNESCO, actively contributing to the World
Heritage Committee and taking part in the imple-
mentation of the World Heritage Convention. It
also runs 28 specialised International Scientific
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.

ICOMOS International Secretariat
49-51, rue de la Fédération
75015 Paris, France

Tel: +33 (0)1 45 67 67 70
Fax: +33 (0)1 45 66 06 22
e-mail : secretariat@icomos.org
http://www.international.icomos.org

BX ICOMOS (EFFiiTEitBES) KB/ ER

EEFRSTEILRIFMESRENERN "RRHRE" £E—
Ff5 , 1965 FEFOINEIERERER =D,

ICOMOS Z2HA ALK 120 ZMERAIEE 9000 ZE M
BEXUEFRIPFIE AR S | BTUEEE— M
FIERIIFBUTELR,

ICOMOS e RFREFR. ZTI, BRIM. FHFR.
WERFR. SALFER. MM XEERE TERIP
AORERNIA | BREIVFRERARNXHE , 8EER. B
SEEE. XUEW. EFLIWEFE.

ICOMOS BB & EHR N BLUATRE I |, AEFRE
ZZ2RAFHTIRIREE | S5 T HFIETAIRIFLE.

ICOMOS EfRf BN IREEEER , HARRIS
EHEAIAIRLL,

ICOMOS E FrripH b
BXEPAIE 49-51 8
75015 B2 EE

FB1E : +33 (0)1 456767 70
€& : +33 (0)1 45 66 06 22
FEME : secretariat@icomos.org
&4k ://www.international.icomos.org
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