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About ICOMOS

The International Council on Monuments

and Sites (ICOMOS) was founded in

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

nice Charter".

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

its kind.

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

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

The ICOMOS International Secretariat

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

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

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

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

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

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

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

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

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

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

; ICOMOS International Scientific Committee for Stone (ISCS) .

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

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

Although we did our best to gather all the avai-
lable information, we have obviously missed a
number of documents. One of them is an illus-
trated glossary of 30 terms edited by the “Quee-
n’s University of Belfast” (U.K.). On its website
(http://www.qub.ac.uk) one can find a compre-
hensive weathering features tutorial, which inclu-
des both degradation patterns of monuments and
natural outcrops, and also refers to anthropoge-
nic damage.
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The glossary is arranged into 6 families
composed of 2 to 11 terms :

. General terms,

. Crack and deformation,

. Detachment,

. Features induced by material loss,

. Discoloration and deposit,

. Biological colonization

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

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

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

How to find a particular term in the
glossary ?

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

; ICOMOS International Scientific Committee for Stone (ISCS).

COFFRETE, 6KEREL, 1&2~11A
HCHREATVS

- —RRARE

- 0T & EF

- B

- MENRRICI>TEERIEND S

- 6 & NEHERY

- EWEE

AlEEBRY), RERTEHEIBD LN TESDS
WINZ—>2ZHBATRDEVWSHEER T, —
HBOBEN CORALSHNTEY, FIAEFE TEF
BIZCL2EE,. "THEHL., TO2HrEEL.
TBEIBELEVEABEZEC MENES.,
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DEOORBEHBPLTLBRERFVWREL,

tROCEeZzZHT, RAFREICEETSDHA
BEEOBEOKREZRITAZEICL, "MENE
RICK2TE|ERBIETNDEL, EEACEIC
Lo COBRNDEEME. TOXNREHBATS
BICHENRANREETETEC > TLVED
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FERZEETHERMEE. RRFEDL, &L < IEBE
FIRFIEE VSHETHOLILICHE L ERED
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BREENBELSTE, ENHH2REMOM MK
RELTEDLSTSEBRETODEETHASL,
MEBOEBREZHELEWVWELTE, REKTEL
FTRERICHIHLAELNGZEWV, ALELSBEE
A TERL & TEYEE, ICEBRAESNS, A
MRENFGUICEEEWEZE T, BE, K
H BNIBELELEEZEZSNDEHTHSD,

ISCSHESRF., BE&EYPXRHAICFEAET LD
BREZLLTOAMICEETZIARBOALNLS
BRENhD, T, AREEVYOLENE
ZILOBFICERIEL TLEW,

RBRYSKEORBRERDTAICRK?
RAEERDI3IC1E,
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GENERAL TERMS . —f%F&E

ALTERATION. Z&
DAMAGE . 1818
DECAY. HRiE
DEGRADATION. ZEfl
DETERIORATION. %1k
WEATHERING . &1t

o

DETACHMENT

CRACK & DISCOLORATION BIOLOGICAL
DEFORMATION I B BY MATERIAL LOSS & DEPOSIT COLONIZATION
oY & B MERRKICK>T e & NEHEREY EYEE
BlERRCEhd%1t
CRACK. 0¥ BLISTERING . ALVEOLIZATION . ZB& & CRUST. J35AKN BIOLOGICAL COLONIZATION .
Fracture . BFZ KL Coving. J—9+4>% Black crust. E&YS5 AN ESUCES
Star crack. ERBH BURSTING . Saltcrust. EEIT AN ALGA. E&E
Hair crack . E4IRE! e EROSION. " =% LICHEN . #78
Craquele . #@RBH Differential erosion . =RIB& DEPOSIT . ##& / 47& .
Spliting . & DELAMINATION . Loss. %% DISCOLOURATION . MOSS. 78
EREI " of components. F 7Bk = MOULD. HES
57 Exfoliation . % ERI% S otmex, ENOL ; :
DEFORMATION . ZE Rounding. FIEL, Colouration. & PLANT . 1%
DISINTEGRATION . Roughening . (L Bleaching . &
BRE Moist area. &~ /=i
; MECHANICAL DAMAGE . Staining .  F&k
Crumbling. FEH{t
G::ul:rlilisintegration . NEHRES EFFLORESCENCE
R B Impact damage . &% & B i8S T70LY+> ’
= Powdering, Chalking . ¥ #{t Cut. H 7 <A
m Sanding. ®iR1t ENCRUSTATION
. Scratch. V> HEE .
= Sugaring. H#MLI A::sion ;ﬁ I 9SAF—33Y
_ : - Concreton. JI>oU—>3>
FRAGMENTATION . Keying. #—1>7 ”
Wi _ FILM. 744
o MICROKARST . = O JLA k
Splintering . BZE 1L GLOSSY ASPECT . YR1t
Chipping . Bt %"B';sa't’tg AT GRAFFITI. &&=
. N\ T 4
PEELING . Gap. ZR PAT!NA ' N7 o
=ERE Iron rich patina. #&X0O/NF 1+
Oxalate patina .
PERFORATION .
SCALING . iR T ZABER S AYBAONT 4+
Flaking . #I51t
Contour scaling . BZBRZIBE PITTING. A& SOILING. 5h
SUBFLORESCENCE .
#770Ly+E2A
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GENERAL TERMS

— AR

ALTERATION. ZHE DAMAGE . 188 DECAY . i

ALTERATION

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

rH

RENBERICSVT, TORENELLE
TILEOZVYEOER, FIZEAMIC
RNELEAENSHEBEYEZ "£E, £LT

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

an alteration.

DAMAGE B

Human perception of the loss of value due
to decay.

BRI R D TRAL MELCXT 2 AHE
DHAHE,

DECAY

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

R
AMOAENEEHEDSH S DD LER,

MENZER, ThRMENRK, KR

RAAR#EZREETHD,

DEGRADATION
Decline in condition, quality, or functional
capacity.

B
R, mE., BENEIDET,

DETERIORATION

Process of making or becoming worse or
lower in

quality, value, character, etc.; depreciation.

£ 414
mE., ME, #JHsEy, &)EE
TUWLBE, MiEDT%E.

WEATHERING

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

014
ERICESENEAMIMEEZRLE KT
FI2H503LEN, MENETBE.

e
ﬂ i} g- ICOMOS International Scientific Committee for Stone (ISCS) .
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DEGRADATION . ZEf{t DETERIORATION . %1t WEATHERING . Rt

ALTERATION. Z&

DAMAGE .

B

DEGRADATION . E{t

Common alteration of
architectural mouldings
by algae.

BERICIDIEENOTE
=TT OB
BEH,

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

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

WEDEROTHOR
B, MEOERLES
=59,

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

Limestone relief sho-
wing advanced decay.

AREICHRENLZFE
V) O BN #ATL T
Wa,

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

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

MESEORKEICK
vl R Rl b=t Ve =]
BEEEYAFBLLTY
2,

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

Deterioration of a
Carboniferous sands-
tone masonny.

ARBHEICLDEE
MLk,

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

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

REBEARICESEh,
LEARAREOBEN
B{LLTWS,

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

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

Fissure, fault, joint.

- Fracture : Crack that crosses completely the stone
piece

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

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

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

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

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

Delamination is transitional to splitting.

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

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

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

; ICOMOS International Scientific Committee for Stone (ISCS) .

DEDOBRAT, HSHLHRTES, H380E
BoHFoEL TLEIRE,

BR, WiE. 5F

- R OEONDAMERTEICHELTVWD O,

- BERRR  E0RREL L0V, SKBEXYENE
B, COBOBREZSIERIIARENHD,

- BRI 0. 1mm& V) hE VDT,

- BRRE B VOTHFBRICENF >TVWRED
T, 95V D- XY KND—=DEEREND, OT
Eh ( Crazing) &WS ARER. AMICHL THEY
TEL, BESZFZAVRICHTS T@AROD
CHABRELTWVWS ) EVSRBICHBEL VL,

- AE BN EEBEEESSET, HNEOY
L/ DILRBEV2EBVEICR > TAMAR
I32&, BIZRE, BEADBDHENKETED S
BlC, BEREBEEICR > THN—VILIHT S,

- BREE  ChEL4TFLEEESAORRTESR
<, BEXREEICR>LFBOZEZVLS, B
FEMIBVTHBNBRFBEETIER,
BRIMEIRNOBRIEETEH S,

VUNBESRRAG, AL, AMAEOXRHE, HE
LtoBE, #EHOE, BIEIEBTILRILELE

FEZS5NSB,
WRICKDIREP, KK, RBEECEKRICOVZEEE
BCITREN DS,

FERYIENLERIIELU TV 0T PIHRIG
BE, WEFICSBALEN  ME, € LEHE
DEENFBVEERHENrEX SN2,
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Marble sculpture showing a network of thin cracks (cra-
quele).

BROMA VOTHFRETIAEROFKEBRRE).

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

;- ICOMOS International Scientific Committee for Stone (ISCS) .

Horizontal fracture due to a
rusted iron clamp.

BBISOTOEICELST
T % MR,

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

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

HEOOLEHY FEETZE
FITERT . fitifiv2%
anz,

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

A IEAERAENEMZEES

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

BERNERZEETIHA
RABR- WRUZERE
Uk, BEOERREA,

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

Splitting of a limestone
column

BREENDEDDH,

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

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



CRACK & DEFORMATIO

OV & EF

DEFORMATION . Z ¥

DEFORMATION

T

Definition : E®

Change in shape without losing integrity, leading to FT£MZEBAES &<, AMF#EF, BE. 4L
bending, buckling or twisting of a stone block. hCED &S BEROEL,

Equivalent terms to be found in other glossaries : DO AFEEICERShHEAHE :

Plastic deformation, bowing. WM, i

Other remarks : #E -

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

COEUENE—VRBECREBEOAREARESR.
REAICLDBBEMBE)ICKET S,

—
’éﬂ ICOMOS International Scientific Committee for Stone (ISCS) .
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This white marble

The white marble plate
plate shows a convex

of this XIXth century

deformation. stele shows a concave

HEAEARE ARO deformation.

BEFREELTVS, 1D BB REAIK
ORBFMROERE
ELUTWS,

France, Sélestat (Haut-
Rhin), Cemetary, 1995.
Plate size 0.4 x 1m.
LRMH / V. Vergés-
Belmin

France, Queyras, Ville-
Vieille, 1990. Plate size
0.7x2m. LRMH /

V. Vergés-Belmin

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

FHIVEREAR. HWREFEERHEICIVBLIERTV,

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

;- ICOMOS International Scientific Committee for Stone (ISCS) . A1 IEAERAENEMEZEES



DETACHMENT

I

> BLISTERING . Kkf&1t

BURSTING . &

DELAMINATION . BiR%I%¢

BLISTERING
KEAL

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.

%

ENRETRSHBMAKICERETS, o#L, =
LT D, ¥BRROFELEHFY), CORBEARD
BB EERTH D,

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

BE
BAICEI TR, KELGTEEEEOERICK
TEEL S,

m i g ICOMOS International Scientific Committee for Stone (ISCS) .
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DISINTEGRATION .  ¥I4R1t, FRAGMENTATION . Hf&1t PEELING. *®/E%IS#| SCALING. %ﬁﬁ#ﬁ%ﬂ%ﬁl

BLISTERING . 7kf&{t
Blistering on surface of )

molasse sandstone.

ES Y EREOREIK
& U kL.

The left cheek of the limestone figure
shows blistering.

AREROBGOERN KBILEEL T
Wa,

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

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

BLISTERING . k1L
Blistering of sandstone masonry caused by expansion of the weathered
surface layer leading to loss of the stone surface.

BALLIERBOBRICE > TELUEREOKBELLL S, AMKREAN kbh
BICESI,

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

——
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DETACHMENT

I

BLISTERING . /&1t

BURSTING . &

DELAMINATION . BiR%I%¢

BURSTING
CE]

Definition :

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

%
AFELCRD2AHREORPUEAT, BEFEFEES
IL—B2—REETS,

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

LD AERICESh2EHE !
%% ( Break out )

Not to be confused with :

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

BREUSVARE:

- FEBICLZES  BENEECIDYENEKLT,
EMREEITETI2WEAE PV (FlEEAE
EVYBARILEEIL—R—REBY DB,

Other remarks :

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

e .
BHEICEI>TEFRORAMBENIEL DN H B,
COHUNZ—2F, BRAFICKARICEEN, TOX
AR ICEETHHYEEY (B1LE., %o, TOft)
NDEBERICLDENDTHD, SERBAIMORE
K& TEREEEUDBAA BB,

m j ICOMOS International Scientific Committee for Stone (ISCS) .
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DISINTEGRATION . Rkt FRAGMENTATION . M1t |PEELING. ZRE%IB | SCALING. %ﬁﬂﬁiﬂ%ﬁl

BURSTING . &R

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

CORREMOHWABG, BEIZ TORBICESFEBEX
ICEALTVSTHEMENRET V.

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

BURSTING . & B
) Typical bursting at flat wall marble panel.

FEERBANKIICE H2BAROBEA,

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

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

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

s
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DETACHMENT

I

DELAMINATION . [EiR%i&t

DELAMINATION
IR T

Definition :

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

E%

EBERICK>THERENDAH EMBEOKRYE, TRE
O—HE)CERIHIFMEAR, AMOBEICHE - =
—EBELLLBIBECHEDIYWENSBICODOVWTHEA
T3, TORDEXRB LTCEREBEL TH D, HZ
B, AMRAILCHLTEOLRSBZAM[ICERYS
2.

Equivalent terms to be found in other glossaries : D AFBEICERShHEAHE :

Layering. [BRFIE ( Layering )

Sub-type(s) : PAGRAIRE -

- Exfoliation : detachment of multiple thin stone - ZERIE : EHERETICFTICEZIZROZEVEA

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

Eoz#(cmEN), HEBGEEHL YR UNDE
BEHY ., ThEMFOENMADOERUKRFT
Hd,

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

BREUSVARE:
- BEERFIEE . EABEC R < EBERICEUBDE
o,

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

RE -
AEOMEBICI7OLY EAREYEENRS
nNd2&ENHB,

m ; ICOMOS International Scientific Committee for Stone (ISCS) .
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DISINTEGRATION . Rkt FRAGMENTATION. M1t |PEELING. X/E%I& | SCALING. m‘&)ﬂﬁﬂ%—ﬁl

DELAMINATION . [EIR %)%t

DELAMINATION . &R I8

Delamination of a sandsto- —~ = Delamination of a sandsto-

ne gravestone possibly ne element

resulting from frost action. W= R O R EE
A o

BEEALCLZERDND

PEREROMRTHE,

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

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

EXFOLIATION . ZE3/st B
1 Sandstone exfoliation. This subtype of delamination is characterised by a
b ,ﬁ detachment of multiple thin stone layers sub-parallel to the stone surface.
BDEOSHEE. BRIBO—E. AMRECEEFTCEROBVAE
HEBETDENBFHTH B,

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

—
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DETACHMENT

I

DISINTEGRATION
LRV |4

Definition : E®
Detachment of single grains or aggregates of grains. BE&OHYPH FERFLIRFOESEOTIEE,
Relationship with the substrate : BEL OB

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

AMORBLEFTICRETR v, RVED
TRETDCELEEHD, —RNICEBEEEMNREL
S5HFED, BREABAICSVTE, RREESR
EWem, WICERTINNEICEETRENH S,

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

O AERICR S NI EHE :
BEODORKR, TREN., W, RHBIE. B,
o, AR

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

. Powdering, Chalking : terms sometimes employed

for describing granular disintegration of finely grai-

ned stones.

. Sugaring : employed mainly for white crystalline

marble,

.Sanding : used to describe granular disintegration

of sandstones and granites.

BIGRAIRE .

- BNt BEL SOLPHFOESEORIB,
NS NEAERF—BICKEEABRShTWVS (2cm
K)o COREEFAMDUBEES P NEREIL
&3,

- RREER  ROREEE (WESLE ) PRRERSE
(REBEBE ) BEILCSVWTELD, HRBEICK
2T, ENERENZHEBYNFERE N, HLHE
THOERAOZETICHEBLTVWSOALELIFRS
had, BRENANCH (OA—E>VY ) Z2FE-T
WBHEE, RHBMLCAMIFENCH>TANZHD
TEICHBLP TV, AMKFOREEHFBROIC
I D2AMOKREEZERET D, TRROBEZDOA
Bk, WITNERRBAELBRELTHY ., HET3
RFOKREE, FEFEMIKEUTHENRTVSE
NTHD,

- BRI HREOAMORIRAEERRTEIO
ALWSshaZEnH5AFE (ChakingkEFICEED
BRILICAVWS IS ),

- BEMEL ECHERRERERIIODVTAVSH
7070

- BRI WEBIVTREEONRBFEEEZRTZRT S
DIZELND,

Other remarks :

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

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

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

®E -

EREXBRAOEEE., BISHrNFHEEOERR
D—DOELTHSNTEY, ThICKYEBIZEER
D—EBIZEDZENH D,

Bk, RORBEE AR L, BiARFES D VKB
REBORBOLINE—EETDEN BB,
MAMELEFBORRRBZEE, LEFLEFERE
RYABELEV > ERENEHEE>TEND, &
BICLRBAOAMTELLEEICE., RRBEDS
ERO—BICERENH B,

; ICOMOS International Scientific Committee for Stone (ISCS) .
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DISINTEGRATION .

POWDERING . ##R{t
Y #

SANDING . #iR1t

RLRAE

FRAGMENTATION .

KEFIBE | SCALING .

85 R 2 l

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

BEEOARA BRI
ZRLTHY ., THA
BREREEESH
FVWERELTENT
W3,

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

Sanding of a coarse
grained granite.

HRTE R ORI

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

Sugaring develo-
ping

on the head of a
marble sculpture.

RER P B OEE
IZIEH"% AL,

Germany, Munich,
Propyléen,
Konigsplatz,
Tympanon.

KDC Olching / S.
Simon

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

REAREICH (FTHHAH
HEEBL. H2VWEEHE
BAERBRORXK,

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

Crumbling of
a crystalline mar-
ble.

HEREREAOE
Rk,

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

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

——
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DETACHMENT

I

FRAGMENTATION
PN d

Definition :

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

%
FR: BE- ZMOKDIALDST, AL
iC, FEEBINICHB/I DL,

Relationship with the substrate :

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

EWEDBE&K:

FEMLAECHSVWT, EENfNRLRLEEERE
2TWB, MFLIFAREEICRSZEEHNE,
TEREICARS CELEH D,

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.

BRAEE

- WAL SI<EVARARELSTIE,. 520
WEL TEGELYSEND &,

- HIRME : BROBIBASTF Y7 (HIF ) EFE
hBWAHNRITESES,

Other remarks :

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

RE -

WrEfbld, BMICBRBERENS DA > TVWBBEIC
BoshXdV, BEMTHESNEAREOTHOARES
FEIE, BHLPH A BRI X T VMER
NFH?d (KELEEZIPHEBETIEITS ).
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DISINTEGRATION .  #piR1

FRAGMENTATION . M1t PEELING . RE%|& | SCALING

wanzg ||

The splintering of this
limestone block has
resulted in a succes-
sion of cupule-like
depressions on the
stone surface.

CORRETOYID
BRELOKER, BME
HICEROEXKIET
BICEY I,

Egypt, Karnak temple,
block fields, KDC
Olching /

S. Simon

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

AMEOHIAL ( &#&
BiE) . EOTHEW
WRZ EEIC, KER
RENE & THALY
UK,

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

FRAGMENTATION .

Fragmentation of the
upper part of a monoli-
thic limestone column.

BREDQEMTHESh
1ZHE D LER O M (L.

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

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

HEEOABICEsE
NEEREOAKRED
Wb,

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

porting a balcony.

1t.

Vergés-Belmin

Soft limestone, chipping due to overload on the structure sup-

o AVWARE, NILIZ—2XA2BEAOREICLZHIA

Malta, Valletta, 2006. Small side of the photo : c¢. 2m. LRMH / V.

——
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DETACHMENT

I Bt BLISTERING . kf&{t BURSTING . & DELAMINATION . BiR%I%¢

PEELING Definition : B
*EFI 8 Shedding, coming off, or partial detachment of asuper- FA#HREICE VWV THBERPHERRICEKR (B :

ficial layer (thickness : submillimetric to millimetric) ha- 0. 1mmE{Z A SmmBify ) FHET D, BHFh>,
ving the aspect of a film or coating which hasbeenap- €L <@GHIMWICRIBETD &,
plied on the stone surface.

Equivalent term to be found in other glossaries : HORERICES N2 EHRE

Peeling off. FERIB ( Peeling off )

Not to be confused with : BEULBVARE:

- Blistering, which is associated with a dome-like - K&t : R—AROFEEZHES,

morphology. - BERRRIEE  AMBORIBEICEETS (BT :mm
- Scaling, which is related to the detachment of stone B A ScmBEAL ) ,

layers

(thickness : millimetric to centimetric).

j ICOMOS International Scientific Committee for Stone (ISCS) . A IEAEBRAENEMIZESES



DISINTEGRATION .

RLRAE

FRAGMENTATION . i1t  I=SNINCINESERIE-: 3 SCALING . ﬁ;ﬁ)ﬂﬁ%ﬂ’%ﬁl

Peeling of a surface layer on a limestone element.
AEICH SN2 RMERE,

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

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

RTZITERRERAICRS B EENHERORERRE.

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

s
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DETACHMENT

I

SCALING
% IR F

Definition :

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

E%

SBRC (), FERSAEMAERERSBZE
Mo, ANBELSELDOTREL, ADD
ARELKEAMERAICETICHBT S, —BH
CEOEEZEmMmEMAScmEMNTHY, REODE
SICREELEWL,

Relationship with the substrate :

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

HEEE D% :
S5A3ROFEEE. mMmmEBEUAL SHecmOUTH £ E
5, AMREEEICNET 5.

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

HORAFRICRSNIERT :

BB, 8. 77—0. ChsRIAHBETREL
L2 SRBBAOIFHERLRRL TWDB ( «plaque »
& «plaquette »ld BARBICTHEVD FES TRV ),

Sub-type(s) :

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

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

BB AIEE -

- ¥R 0. 1mmASMMEMNOEE D, B TES
EULFEHL LR, BIARABCREITSH
7070

- WBERFE : AL >TELUERENRER
HZ2t5, ThFAMKREE FTICESD KRS ERIEE,
TS LEDEE. MEBERIIBHIERERIS# (Spalling :
Peelingk WEXEE 2 1-FIg ) tARXTH D, KA
BUICLDHBBARIBIERRRERARTH S,

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

BELEZVARE :
- BREE . AN OBECHFEETEUSRIBIC —
Hv3,

; ICOMOS International Scientific Committee for Stone (ISCS) .
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DISINTEGRATION . Rkt FRAGMENTATION . M1t |PEELING. Z*EZIEE EESOTNRINCINNS g et

SCALING . )7 iRZI &t

Detached scaling 4 mm thick on
sandstone block base course.
PEROEBEIOVICBHZES
Amm o i AR T RE,

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

NIXMEE (EFER
BE(TILHYERY) )
£U DR,

o,

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

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

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

WREERRE FROBEAECSVTEVRBAEUS,

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

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

AHMOESBAOVK DAL, B2E UL FHINSRBERREH
BREh, CheRERBECTS,

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

1L :

ST L huem===="T-  Sandstone block contaminated with sodium chloride. Salt crystallization
e : induces granular disintegration and scaling of the stone. As scales are

very thin, the degradation pattern is also called flaking.

BAFNUVLATERESNEDERTOY U, EENEE AN ORR
BESLCBRRBZEIERBC I, BIARRBSERCHENECE,
SINE—2BFRIFEEEEDN S,

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

_‘_ﬂ- ICOMOS International Scientific Committee for Stone (ISCS) . 1 IERAEREENEMAEES



FEATURES INDUCED

BY MATERIAL LOSS |> ALVEOLIZATION. SZ&FRK EROSION. {®& | MECHANICAL DAMAGE. ¥IEK#E®S

MERRRICK>TH

BCEhd51L

ALVEOLIZATION Definition : E%
EAER Formation, on the stone surface, of cavities (alve- AMEREICESWVT, 22 (D) FEL BERRT

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

REE (—MBIComBY, KemBf ) THEICE
HLTL &,

Equivalent terms to be found in other glossaries : HORERICES N2 EHRE

Alveolar erosion, alveolar weathering, honeycomb. R &IREBE. BEHRAL. BOERAL

Other spelling : o> :

Alveolisation Alveolisation

Sub-type(s) : PIRAIRE -

- Coving : erosion feature consisting in a single - =742 GH7OYV0EN SERENSD

alveole developing from the edge of the stone block.

E-—ophhsEdREER,

Not to be confused with :

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

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

BELZVASE:

- ZO0HANLAN: mMMEBEAScMBEMNDOL EHRD
MEEZENSr @RICE2LEE0, HASAICHFEIBREIC
BEELTWS,

- B AMKREICTES, —BHNICO2BABE
DEVmMMEBAA SO 1mMmBLDRA > MRD /MR
BiE,

Other remarks :

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

wE .
BAREREB TS, BHOYELN - {LENBHED
TH—MICKYEE >R EETRASKEED
THD5, T, FWRBEPHERIIBOKX S 54
DHUUNEZ—2 2 HET B EN BB, EIREH
BAFANF<h<hEEAFBAFEIC, HRE0VE
NDEZMREE>TEV, BERRTEHLUFUEK,
MBEAORKEEONNTEESND (F : RNFIEBH
(FINE) ),

; ICOMOS International Scientific Committee for Stone (ISCS) .
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MICROKARST .

SOODLAR

MISSING PART . &% K& PERFORATION . ZFHABRR PITTING .

e

COVING

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.

BIETERBEA R ELRILIBEBRLARICEDNIEEDOLHAROHEE
LT, EZHCRBESEORERTOYIICRSNIPRAR BRELT
B0 (-2 7 ) 7O0Y O0RAETERL TV,

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

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

WEHOBANEEAICSVT, ROMRSITEROBEEE TRENZIERE
LT, E&FEREND,

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

Alveolization of a porous limestone.
ZABEAREDERTER,

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

Deep alveolization of a sandstone block.

BERTOY I ORVEXFER.

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

——
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FEATURES INDUCED

ENA VNS AR SN ALVEOLIZATION . ZEH R EROSION. &8 MECHANICAL DAMAGE . #EM#ESE
MEWEKRICK>TH

BIEhd%

EROSION Definition : e

B2e Loss of original surface, leading to smoothed FVSFIOREERRL T, BRIZZL WERA

shapes.

EELTDE,

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

HoOAFEEICRSh2ESHRE
MEOXRBEVWSKRBRFIFEEIL-—HBHOTHD, <O
FEARRRAEPHEAIRIBErEOFE S BERICE
Hed, AUVSFILOXRANDHSWBREEZZKT
%, LEN>THEILHVEVWEARBETHD L0,
FERITNETEEL,

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

PR AIRE :
- ZRIRE : £51%1t ( differential deterioration )
EVSBARYEHFELY, AP TEIMICK

TREDEENBRDETHD. BRNIZAMIE
TEY—BLIELELUD, COLSBELEAMBIC
KVEERERY., $2VEEBROLEVERN B
DEOIBTE—BAMCEBENTHD, FLEREBH
WNODLEERDETDAMICE TS, HREOS
B REBICE>TELEL S, ZRIERERF KNI
HEBEPANLEICEDSND, £, COFER
DK, THEHOEEMRAICHMMATEREND L
LEHETHD,
EZRREBELCE > TAMORSHZVIEEENEEL
WS HREIEBL,

- ROOBXR . EMBPOBRELRS (LEAFL Y
KIROIE TR BRI OESHEEE ) ®FEY (=&
ZEA®, LBR. HENEI>OV—>a2 (8
BEBW). BEH ) NSBOHIC. HBVERFAHNE
KDL,

- BEOBE A OBREAN BN, HDVIEE
FRINICEBARTD &, TOHER., AMFPOREYH
- BE{L : A%, AR>TVEGHOANEZFIEE
22T, MMAAFAsSHICAREFTTDE, HE
LIFRCRBEL X TVAEM., 25V IERREESE
ERILPITVRETICHDLEERICKSEDHS N

60

- BmE{L : Ak, REHSFBEEML S TS
RFFNICADND—AT, BEENfMRETHI L,

COHLRRRBBICOEZZLOBRTREICEL
PHE (LA, WRBREL ) &, BT
—ZVUBEQRSICTELHBERAERLIZEELC
BEBICEURHEEN H 5.

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

e

BRCEBEARAVERICERTZIENE, ABNEE
AICEBETZ OB, {LEHN., YENHZ VG
EYRNEBEERTEL S,

; ICOMOS International Scientific Committee for Stone (ISCS) .

1 IEAEREENEFIZEEL



MICROKARST. =270A4LABN MISSING PART . &2 K& PERFORATION .

PITTING. #&

Differential erosion in the sandstone
Petra cliffs.

NRSICBTIWENEFRR,

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

EROSION. &
Differential erosion on a marble

sculpture visible after treatment
with a biocide and gentle brus-
hing.

BREXHEBVTSYSUTICK
DREBRICHBEZ D EKER
ORHZI-H T2 ERIRE,

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

Loss of iron-rich component in
a sandstone block.
WEHO7OY VICH T8
FEVES OBXK,

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

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

ROUNDING . FE1t

Rounding of Serena
sandstone due to
preferential deterio-
ration of edges close
to the joints.

EAEICE WA
FALUTHLTBC
LIk THEULE
LF+®EoMEL,

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

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

COARRERDEE
FREOFER, XE
DRBISRRIN %D
h, FBAEREAE
ﬁﬂﬁ L/ ru:o

France, Rouen,
cathedral. LRMH / P.
Bromblet

——
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FEATURES INDUCED
BY MATERIAL LOSS

MERRRICK>TH
BEnD51L

>

ALVEOLIZATION . Z&XEMRK

SNOE] ol BRI aN MECHANICAL DAMAGE . ¥13EK#E®S

MECHANICAL DAMAGE Definition :

YRR ERE

Loss of stone material clearly due to a mechanical
action.

E%
VENERACERT > EMOER.

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 parti-
cles.

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

BAR AT :

- BRCRDEG /Y (ML, BEHE)HZV
FEELEEICLDEBEICERT2YENTES,
- P8 SRS EENERAICER T2 AMDOEE,
CDEEBHBE. BYBDSNETERRTAHK,
WEHOXBERENDNEEETD, BEEOFERAREE
ABEREEDENTH 2T, BENBEENELT
HRIBINETEEL,

- OOPEE  FOEEICE>TEERIETNS,
BEMREICSTDEROXRETHY ., SHAZEED
ERICRERTS, BRERNEZEND, $2LVEERNKE
EONHD, —MBWICO2HEERREVEBOLS K
NBEETD, BEOFRARREOHEENLSK
NEZETDHN, BENBEDELTHEBEINET
=&~ S W

- B BEICKEKTER,. $2VEFEYESHhS
CEICRBATSE, HH2VEHNFOERICKDFHFEIC
E?éo

- F=ADT  REZRETELZILO LS BN D
EEMWREEHZLEOOMMNOHZ2ERAEE D
2, SiINEBETKRAICEHEEEZEMAS L TELD
E{%O

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

i :
ZL<NBE, VENTBEFABNEEDICERT
2,

; ICOMOS International Scientific Committee for Stone (ISCS) .
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SCRATCH. V- h %8 [
S = . Mechanical damage due
] ; 81 to series of scratches
on a limestone element.

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

RIREICHTDELHKEL 2 AREOYAICES
Uz#éﬁt&%%ﬁw 3, BHAICRETE
zHRE. | i -¥_T-R

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

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

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

BELARE RSN THRICLDME, ChonF—(2 T, RIREHSDIVEETLLE
TR OEBEZYEITZLHOICHBLEEAELOTHS,

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

Cuts in a sandstone wall, most probably due to knive whetting.
BEOEIIEShZHH., BRS<FAT7EH<SLEHDENTH S,

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

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

BICE>THRYVEULEREZTLEEZR., CORROSEICEFEXIFERENL,

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

_‘_ﬂ- ICOMOS International Scientific Committee for Stone (ISCS) . 1 IERAEREENEMAEES



FEATURES INDUCED

BY MATERIAL LOSS |> JARN=e]RrZ:y i (o] I:=-2"5:75 EROSION. & MECHANICAL DAMAGE . #I1ERiEE
MENEKRICK>TH

EcEhdHM

MICROKARST Definition : E%

THOHLARN Network of small interconnected depressions of milli-  mm#A* & cmEfz O B (EEE U = M3ME75 2 & ORR

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

HBTHY, RELTKRROPRIEBO &S BHAER
ZE2TD, SUVONLAPOERE, KRICHE h
EAREOAMREN BN D VBT AR
TRICELBATS,

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

feD AFERIC RS N2 ERFE :

ANAN, B, JL—2—ROEH, HREDFE
FLAICHLTTHY, BMCHLTREAVSh
2N

Not to be confused with :

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

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

BRAULBVARE:

- BAER  ChiEFERZEHTVREOD, F3&
AREL (cmBM ) RAELVHEEERIELTOL
W, BAFERIEEICLZBERMNELILICLDE
Bbhadd, TOO0HWINANIE2IESARBREL
Bh->TW5B,

- B AROEDT, BEHEILERLTHEST
mm®» 2 WV EmmEBEMNKRBOEREE D,

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

RE -
AMREICIEPCRABAEP B REIBEOREFA 2 <R
HsniBEV,

; ICOMOS International Scientific Committee for Stone (ISCS) .
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Microkarst developed on a limesto-
ne sculpture.

AEROFARAICRKEL LY
OALAB,

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

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

HBOWCEARCHE h - GREAZEOKSR
ICRELLEZVAANILAR,

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

=t ﬂ- ICOMOS International Scientific Committee for Stone (ISCS) . 1 JEAEBBRBENEMZES



FEATURES INDUCED

BY MATERIAL LOSS |> praRYU=elRrN (o] \Iu: -84 EROSION. {®& | MECHANICAL DAMAGE. ¥IEK#E®S

YIERRKICL D TE]
ERIETh351

MISSING PART
B K&

Definition :
Empty space, obviously located in the place of some
formerly existing stone part. Protruding and particu-

E%
HASH IR AMHIEEL L HEE DRI,
BACsE 3 ME, $2VEELKARKCHEEATY

larly exposed parts of sculptures (nose, fingers) are 2Fr (&, 35 -+ )&, XBELTHBIXREEHEDH
typical locations for material loss resulting in missing HEHNTH S,

parts.

Equivalent term to be found in other glossaries : o AREKICRESh2E%E

Lacuna. Bi3% (lacuna : 5T 58)

Subtype(s) : BRARE:

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

- R (Gap)  AMKREICSHFZDZEE. I,

m j ICOMOS International Scientific Committee for Stone (ISCS) .
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MICROKARST .

SO70HILAK MISSING PART . &% X% PERFORATION. ZHARZK PITTING .

e

Chimney structure showing hole and loss of sandstone masonry.
BROBEFICRHIBOS D, WERHOBEREO—FHAHEEL TV,

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

MISSING PART . #o X%

The nose of this marble figure shows a missing part.
REAHOZOFBTEAENRELTVS,

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

- ﬂ- ICOMOS International Scientific Committee for Stone (ISCS) . 1 IERAEREENEMAEES



FEATURES INDUCED

EYNEVYAU SO ALVEOLIZATION . ZE &R EROSION. #& MECHANICAL DAMAGE . ¥ERIEE
MEREKRIZEK>TH]

EcEhdHM

PERFORATION Definition : £

ZABR A single or series of surface punctures, holes or AMREICHAS NI E—FLFEHRO, R->ER

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

FEREBHYWICRDAPRER, —KICHBemb SEmm
NDAREET, MERKWREFRICRSAFHWNT
Wwa,

Equivalent term to be found in other glossaries : o AREKICRESh2E%E

Drill hole. RUJILA

Not to be confused with : BEAULZVARE:

- Pitting : formation of milimetric to submilimetric - A& : BEOZRABRKRK)EBHICDEVRT,
pits, usually much smaller than perforations. BmmELEFEETNUATOA,

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

- B FARROBEZBEL TO<shizE R
HEMICERED,

Other remarks :

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

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

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

BE

BE, FABREBHAZIERVIILBEEHVWIEICEK
TELUZY, BEORBGICE>TRBWEZLL< DA
BELUSHED,

- BIZIERAXANFRIIEEICESHVAEMDOEBE.
E&smmEEnHEaHF5NhD,

- RUVHVEBKICBELEEMOEBE., FExED
VI7THABBREDBFEREEBWICK > TER1
cmiEFEDAN BTSN B,

; ICOMOS International Scientific Committee for Stone (ISCS) .
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MICROKARST .

SOO0DLAK

MISSING PART . #2X

PERFORATION .

PERFORATION . ZFAHXK PITTING .

e

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

it D H WV EEE
ICH>RRERD
R7A4VOAGICR
ShBMEEEYIC &
SEAERR,

Egypt, Alexandria,

Kom el Dikka open air

museum, 2006.
CICRP / P. Bromblet

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

TL2IIL OB S
X, WEOREET
CHDEBEEIDIC
WIABDBINTFIC
L ZEAAR,

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

Perforation due to wasp activity.
AAXANFOFEHICK > THERENDBEARR,

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

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

“farmacia“*& WS X F &R T2 LAFNEFARR,

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

Ao
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FEATURES INDUCED

EYNEVYAU SO ALVEOLIZATION . ZE &R EROSION. #& MECHANICAL DAMAGE . ¥IERIEE
MENETKRICK>TH

EBCEnd%HL

PITTING Definition : B :

A Point-like millimetric or submillimetric shallow cavi- SROEMmMEL <F1IMMEATOERWVA, A, H

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

BRELBH#TEERELTVWAEHFZV, AL
AFOBHF>TVDCERBEVSF, TIHSHETL
EEOOBNCEAMAERLTVIEDEHSH
%

Not to be confused with :

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

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

BEUS VAR :

- SBLAN  mMmBH BV IEcmBHNDOER T,
TNEFNROABEN DB P TVWABREDSBRY RD
_7Eﬁzﬁi?éo

- BHERK —BOICEK., SVIEXBHYOFEIC
KO2TELDENDT, ABKWKEZEVET, &R
WA THS,

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.

®E -

ABRIEONA DBIRNALIICE>TEL S, &
b, RBEESCSVTREYN., LENEER
ICK2THEZELUS W,

T, FEUADHVESOERELTELSD L
5560

; ICOMOS International Scientific Committee for Stone (ISCS) .
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MICROKARST. =70A4)LAK MISSING PART . 2 R%& PERFORATION . ZAHAXKR PITTING. &

PITTING. A&

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

KEBEAOHAICHSNDAR ., MEWICLD
BEEEZ 5N,

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

PITTING. #H &S
Pitting, developing on the upper part of a broken limes-

tone column. Microbiological origin is probable.

BRELEAREORICKSNDHAR, HEWICLDR
ReEX 5%,

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

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

AANUTRREORIZZSNZAR. BFEBVORANKRAICARIZERISANDEENL
y)o

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

Pitting due to lichen colonization on a limestone block.
HwREOEEICERIZARE7/OY VOAR.

Lebanon, Baalbek temple, 2000. LRMH / V. Veergés-Belmin

p—
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DISCOLOURATION
& DEPOSIT

e & JEHERY

CRUST
VAN

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 crusf) but
light colours can also be found. Crusts may have an

¥

—RICANOREICREL TREWE., V5 AB
FAamEkOMELEZEAS L ERILEEBEYESL L
FHd, LELEIVZANGRSTHRVEE2ETDHN
(BBISAN), #B8ERSshD, YEBEXEL
DUSANIEMREEDN LY, FHEBZEADE

homogeneous thickness, and thus replicate the ®DRFAHERENMIBOILEEZHET S,
stone surface, or have irregular thickness and disturb

the reading of the stone surface details.

Relationship with the substrate : EEEDREK:

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

VZANEREOBERBLESELBVESEH D,
LELEOISANFRINDEE, ANOEEERZED
BOSZEEH B,

Sub-type(s) :

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

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

BRARE

- BBUTAN  EENERBPHETRECS TR
TN SREENLBAICELDEHNZV., BED
REIVTANE, BEICE<K<FABELTWS, EI2. 2
T L (=KAEE : CaS04.2H20 ) DRERDENICHE
ERAFNLEARPOFERFICERT S,

- BEITAN  URAMERENSBBITARNT. &
BREOEENIHIZRETICHY ., EEOHA TN S
BPEOBRELCHIBELCELD,

Not to be confused with :

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

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

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

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

BELZVARE:

- IVOFAT—23Y  ChEFEEHELEETH
HNEE. BEHOXREICEABLTERT D, "I
SAT—23ar EVWSHER. BRICKZKDEA
k2T, BICEFEFN2YWENERL TERENDE
EETENSZ,

- BE FER EECEBeREETRIENSL,
BERIVTANERBEAEhZCEN BB, BEAITAN
ERFREBDRELT, BEE, BEEICEBLTELS
ENEV, T, BARETICEVWVTRETS L
ML, BEROYEIERPKOBYEBICELRT
Wo CO2ONEMICK-T, BHEEBYVTARNE
HMRAITDENTED,

-NTFF  BEBOMIMENESSEALENT AT
BE. 9 ESAFWEOLIC, &/ HriiWES<
BAEBVBELTAHELBZEHNZV, 2OLSE/N
FAFIE, BOLAPSBVELSBEFREFTRAL.,
BEYRPHASEOENMCESENEBOINTIZEL
%E?%o

m ; ICOMOS International Scientific Committee for Stone (ISCS) .
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BLACK CRUST . ; - ;
T 3 ; !' - . o Black crust tracing the surface of a limestone
: ' C +  sculpture.

ARENDHAEEBTHRBYFAN,

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

Porous limestone, salt crust (halite).
ZAMAREOBBEITAN (FR)

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

BLACKCRUST. E&UJAK
Limestone sculpture, black

crust.
ARERZODBEBITAN,

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

——
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DISCOLOURATION
& DEPOSIT
£6 & FEERY

B

DEPOSIT .
EHRY

DEPOSIT
T EHERY

Definition :

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

E%

TENEREEZEDBRILUOER. LV d2Hh DR
HEYWOES : REL BBEPEILRI, BEES
AEE. BRPROESBAKHONF. MMEPEF
NESBHRBLEEENE. REFIREL,

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

HECDOBN%:
NEHBEYE—BNWCAMRBEERZL TLWRL,

Equivalent term to be found in other glossaries : HORERICES N2 EHRE
Surface deposit. REMNE
Not to be confused with : EBEAULBVARE:

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

BEOVEVOHEMBENBEHEBPEL T, RPH
BROBEBREFENBENHTI)—TEBINET
Hd,

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

&% :
REHBYE. &, B KEE, BELL>TE
TOME, REBEEHFTDCENTRETH D,

e
m i} g- ICOMOS International Scientific Committee for Stone (ISCS) .
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DEPOSIT. {Ii&#%EY
TS Deposit of pigeon droppings on granite sculpture.

BEEOHAICHS D BOFERYIC &2 ARERY.

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

The material detached from the sandstone block forms a
deposit.

WEMTOY INSHBL -YENF IEERYE AL T
W3,

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

—
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DISCOLOURATION
& DEPOSIT

e & JEHERY

DISCOLOURATION .
ze

DISCOLOURATION
%t

Definition :

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

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

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

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

bt

BOEX, 56, BE. ¥EOS50LhNICHH2EH
NESE,

- BHCE. EoLEEELE (F. K. B BE) OMEL
HY93,

- HEER, B0 (EHE) HAVEH E (EHE)
i ERE

- RELE, S0HECHYTS, REENBREL, #PhH
CRAi% . BEEOGRH<, REFH>TRAS. RELGE

look dull and grayish. Sometimes chroma is called NOMEHELBENRDLEHD,
saturation.
Relationship with the substrate : ENEnB& :

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

TEOFEE, RAOKBSTAMORVELAILEETSS
BEHB,

Equivalent term to be found in other glossaries : o RBELCRSh2ESBE :
Chromatic alteration. KEZ

Other spelling : D AR) :

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

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

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

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

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

- m B, BEOLEL, HHVEEENENFBIE,

- 8 (Be)  SYoNFENEL (FlAERPI AV LE
HMIORL ) H2 VI EBNEDAL (KB, %%) CK2HE
NLE, HAVRHRELSCE, —RICSKKRATORRT
53, BLEHZVREPHEEOAERR. BATOEAR
ILL > TRERRN KB D,

- EOAME  EhAZEILLDEEOREENL (BHEOET )
CEo &R, LWHSEVWAKR, TEokm., T 2K, .
HDV TENTRXZEHE, EVWSEVALYEEELL,

- R EEO-BESABLERVS, —BOICEAB LT
Fni,

Not to be confused with :

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

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

BRUZ VAR :

- NTAF HEORANEZELT, EBEAEETNDIY, §F
FLLVWEDELTEITRS NS,

- BN BCRABNBHRATHELLBVEDEE D,
- EHRY  WENRYBEATHRTSENT, FKOFA

ve connotation MEREBZEBER2DCENH S,
- Deposit : refers to the accumulation of material of

variable thickness, possibly having a colour different

from that of the stone.

Other remarks : ®BE

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

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

ZEGLELEEEVEONEY. €8 (&, #. #%)0E
B, HEY, HHVRANICBEhDZEICE2TELD,

WSO 0RERNEE, & & EAOZGBRERZ, HEPD
T/NITVTILE2>THESNBAOT A URATZUOEE
CEDENTH D,

BhLLIBERILOEPERER, TOXOmEX, A5, N7
BhE0h, EERRICLDLRICEDEDRDY, EORE
HILEDEDBDOY, HRIVERBEICLIDIEDNILL>TER
60
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COLOURATION .

&1k,

Red colouration on a
marble bas-relief.

REGFRRZAEOR

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

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.

FEBOHEFOARERE., CORE
SEREVMOEENIPRTHIICR
ShaL5IC, HeZHdekeT
PHEEEOTVS, CcOBVBRR
&, BICCTS5NBRSBEATR
FEREhd &L,

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

FENIHANATH 5 OFK
DREOBR, B>TVWDR
HEOHEROEMS,

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

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

BOLEFTIHISKICK
TR{LKSEEN, TOT
DEMICBEBEORIKAN LN
2TWa,

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

STAINING . #&

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

HEDTOARE
OYEICTBH S
Rk o

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

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

Bk$HDWMEBERICK2T
RENVOBA 2 TVWDKRE
BDHEE,

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

K. Normandin, M. Petermann

i
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DISCOLOURATION
& DEPOSIT

e & NEERY

EFFLORESCENCE .
I7oLy+E>A

EFFLORESCENCE
I70O0LYyE2A

Definition :

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

E¥%

EMERAEOLICHZ, —BAICRBE>EL, BR®
PVREROER. BEFRENNFB<, THESE
HoERHISTETWVS,

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

Hite 0B :
I70LY+EVA(BESD ) LAMKREEOES
HFE—REIIZTEV,

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

thO AERICESh2EHE !
MEaInsBWVENHR, VWS5&Y) TT70OLY
TR EVDEBHFHFRLL,

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.

BEAUZVARE:

- H770LYEVR BRI TOARMOAZET
BE32HAICAVS NS BE.

- EHEY I7OLY LV AR, —RASHE
YMND&LSICRZD, LAL, TORDEAMBERD
EDT, ADSKEEDONMEBEL TTE D NEME
MEREED,

Other remarks :

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

RE -
I7OLYE2 AR, BE. SAEAMPOEEZS
CRIFERTDEICLURBID, ThSREZLKD
5E. KBMEDELASKED, HAFENTRYDIA
(FE/:NaCl), WMBFRNUIAL (TFILAAN:
Na2S04 ), MBY IR IL (ITYIA N :
MgSO4: 7H20 ) BETH B, LA L. HKABAMED
HYMELBREERTRIBEEEDHY ., ThSRFEBA
(CaCO3) . WE/\) DL (BaSO4 ) It @ ME
B (Si02: nH20 ) BETH B,

—
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FILM . GLOSSY ASPECT . GRAFFITI . PATINA . SOILING . SUBFLORESCENCE .
Z14ILA FR1E EEE NT4F Bh H770Lv+E>A

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

ROYA RERRELED, BERBATERICEDLS, I70
Ly&>A,

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

EFFLORESCENCE. I 7OLY+E2 A
Formation of salts forming efflorescence on the surface of
sandstone masonry, focused at joints between masonry blocks.

WEEEBBEYORE T, I7AL YLV RAEZHKTHED
R DERAOBHBMDICEP,

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

Limestone block showing salt efflorescences.
FrE7OvoyLtoIZ7OLYEVA,

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

p—
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DISCOLOURATION
& DEPOSIT

£6 & NEHERY

ENCRUSTATION .
IVOZAT—>3>

ENCRUSTATION
I>O0ZAT—>3>

Definition : e

Compact, hard, mineral outer layer adhering to the A#MEXEICERL THE>EEVLYE, BE, *
stone. Surface morphology and colour are usually ®DA#HERFEEXRFELD,

different from those of the stone.

Relationship with the substrate : EMEDBEEK:

Encrustations generally adhere firmly to the stone
surface.

When an encrustation is removed, adhering stone
materials may be taken away with it.

IVOZAT—23a2E, BERAMKREICL2A
VEBELTWS,
IVOZAT—2a2vzeRETDEE, EEEH#0
THNTLES CEEH S,

Location :

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

B\
IVOSATF—2av—MBBNICEEYO TETK
MEELTLZDED, HHVIFIBEICEREL XD
CRshns,

Equivalent term to be found in other glossaries : HORERICES N2 EHRE
Incrustation. AOZART—>3>
Sub-type(s) : BB AIEE -

- 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.

- Avou—=2ar (BREW)  HR. BERR,
FSARY—FREE, BEEFEROIVIZAT—
avn—&, BEE. AEEPEERKREEFEIC
ToKDBIEEHD, ABAYEANRRIREO—ET
Hd., —BOIZ, BEVYEIRBH 2L, AMOXRE
ICESHRERHLH, WTFhICLTEZOEERES
hTW\Wa,

Not to be confused with :

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

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

EBEULBVHE:

- OTAN TIVOZAT—3r, EVWSHEE
&, MS5ADKDDREICK> TAMEKREIC kDS
DYEEHBEEZIBEREZVS, £L. KDREX®
HEOIMABShBEVWEEE TO9FAN £EWS
RAENrAVSHh S,

- WKRE: HEIEOHMKE (VTANBEFRENSD)
., " BEBOESICREADENH D, thkERF
BEEL<SKZEV, BEEHKRBICFEEL TVWIEEY
ST INITUTICKBDEREOBN DK< DTHH
%o

Other remarks :

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

BE
REEBEMLEOIVIVSAT—2arviEk, <05
&, BEVHEROKDOBHICL > TEEN-YE
OB THY), REBRIEE, WEEE, WY,
BEERIYEEN S,
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IVOZAT—>3a>

ENCRUSTATION .
Ve -

Calcite encrustation covering a
limestone masonry under an
arch.
BERAODIVUFZAT—3>
T—FTHBORRENDREH %
- B5.

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

Nazareth, cloister, 2005. CICRP /
P. Bromblet

ENCRUSTATION. I>¥YSAT—>3>

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

AREROKERT—FTHOE
AEFROOAI V-3 (&
&®Y).

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

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

EEE WE UBRE0BELSBHL KD LBEITZHEHRANT
YOSART—=>3a,

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

i
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DISCOLOURATION
& DEPOSIT

e & NEERY

FILM
710 A

Definition :

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

E%

BOVEOAVPLRERE, —RNICERUTHY),
BH-NICEHORAICES S, 71 IILLAKFERSE
EREEREED,

Relationship with the substrate :

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

HEE D% :

TALLE, —BUICHETEN, HEETEET
BlERFBL, BHOREESEE (HE, &, BB
M) ETHELDEN BB,

Equivalent terms to be found in other glossaries : o AERICESh2E%RE
Pellicle, skin. EIR
Not to be confused with : BRLBVARE:

- 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.

- NTAFRRBRTRAETERVEEZEIT S,
- IVOZAT—2avi, B<EBEL IO
HYT, 71 LADOLSICAMKREICEDEVIE
EH5,

Other remarks :

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

®E -

BEEBF. BEOXDEL T, BKHPRES (F
EEPIERA)., =V IMDOT1IILERBEN
B, NAATANALREYBEND—BTHD, BF
L&V, Z1IAK, TOEAEN, KDbhEY, &
EEEELNSFEANEY TS,

—
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FILM . GLOSSY ASPECT . GRAFFITI .
714N L FR1E EEE

PATINA .
NFA+

SOILING .
Bh

SUBFLORESCENCE .
H770LYy+E>R

FILM. 74)A

Porous limestone ashlar partially covered with mul-
tilayer paint film.

SHERREOTAR  BONICSEREOT 1)L
LAICEDIhTWS,

Mailta, Valletta, old town, 2003. LRMH / V. Vergées-
Belmin

—
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DISCOLOURATION
& DEPOSIT

e & NEERY

GLOSSY ASPECT
JERIE

Definition : %

Aspect of a surface that reflects totally or partially the Z2ICEEFBINICHKEZRHFITI2HOKE. KA
light. The surface has a mirror-like appearance. FRORSBARERH>TWVD,

Equivalent term to be found in other glossaries : O ABECRS NI EHT :

Polished surface. EAni-RE

Other remarks : i :

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

FHRIEE, BECHEBEE AL (BRI EHICE
5T ), FLEBAERHFIZEATAILLOER
CRENHZAREL B,

—
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GLOSSY ASPECT .

FRIE

GLOSSY ASPECT .

i " Marble column, covered with a
superficial film of polyvinyl aceta-
te. This product was applied
during a restoration campaign, to
give back the marble its original
glossy aspect.

RUBREZIHOBVREY
1LNLCED N RBERDOE,
CORRE , KERICTORER
OHIHEERT=HD , Bk
ERICBRAET R,

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

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

COWMF ORI , BEED
BICACHFY L HDERER
DRVELICKDEDTH D,

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

GLOSSY ASPECJ!'.. JERAE
RN

—3 '#‘--'.u-.'-

Glossy aspect on pavement stones.
K#e LTRHVS =AM ORRIL.

Mailta, Valletta, 2004. LRMH / V. Vergés-Belmin

——
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DISCOLOURATION
& DEPOSIT

e & NEERY

GRAFFITI
EEE

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

E%
BHMREANORY AR, ODoHEMW, IHIPRY,
1429, FERIEAZEOEE,

Other spelling : o> :
Plural : Graffitis. BB : Graffitis
Other remarks : BE

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

BEER, " ROCHEORRTRAOERTHS,
LAL, WKOHPDEEEIF, BEM., EHN, XL
MEEZFOTRMEN BV, REITILENH S,

—
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GRAFFITI .
EEE

GRAFFITI. %EE&Z
5 e i - Marble sculpture of the Potsdam Sanssouci park coloured by graffiti.

RYALANBEICHZPABAEOHKRIIRESNPBEEOERE,

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

GRAFFITI. %&E&Z GRAFFITI. &&Z oy
Graffiti in the west abut- [0 T A M S . Craffiti obtained
ment of the Aqueduct 2 ) ] through scratching.

built in limestone.

V2N EB/ICKR
AETEES Wz KE TIBhbn%R
BOEORBERD OER &,
&,

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

Malta, Valletta,
2006. Porous limes-
tone, LRMH / V.
Verges-Belmin
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DISCOLOURATION
& DEPOSIT

£6 & NEHERY

PATINA
NT 17

Definition :

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

EX

HEOBAONELE, — BN, BRYP AINGRE
AT, TLTEEALYDBE. BCRADRE
DOHLICRBESLEW,

Sub-type(s) :

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

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

BIGRAIRE -

- RRONT 1T SO LTUYMEEEEEICED
BABEGHNSEBEETIEVET. HrEEET
PWEICRBENTES, COBONT AT, —
BWICEAOREBEICHZEAMKREICEVT, FEICH
_L:%E?%o

- PAUBRONTAF  BILAIILSITALNEE

FLODEBHSHEENOEVE, COBONT 1T,
EBAREBICISVT, KEREPXPARAORELICRSH
%o

Not to be confused with :

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

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

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

BRLBVATRE

- 7140lALE, BERAZY—BEHAOBVXRER
BEET, —MBOCARMETHS,

- BB&UTZANE, —ROICAMREBICERELHER
T3, REHNPSKEOAKETEIEXZEET S,

- BAXBVEHBEEhZEOELEERET D,
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PATINA .

NT4F

Oxalate patina developing on limestone.
ARELIIRETRDZIVBRONT 1T,

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

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.

BWEHONY FLATR, SRTEBZEIRDODIATVS, JU—I—BFLIDE
BIEFBENLFTMICNS TS, FEEZETHHE. BATORPBBICHL 288
DRERELTORDOEEBRNTAFHFRELTVS,

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

=T
n This sandstone sculpture, originally of light colour, has developed an iron rich patina over
-~ time.

COWERNERE, TRAZVETH >, BFILIIERONT1F2ELU L,

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

—
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DISCOLOURATION
& DEPOSIT

e & NEERY

SOILING
Bh

Definition :

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

E%
BHOREICHFh AR EZEXZ AN FOFEE
CHBOVE (FlAE, 37) oFEHEED,

Relationship with the substrate :

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

EHEOB&K :
BRCEO2TR, EEOBENHEEZZTDELERR
BrEABEWV, Fhid, EEEOEBEMHORENES
UM BB,

Not to be confused with :

- Crust, which has a visible thickness.

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

BEULSVASE:

- 9ZAN:BICRADEEEEDED,

- FEHEY  BILRAZBECEF >£0T, H—
BENENBEREED,

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.

BE

HEMERREMOBMLICE>T, FhiFISAKNC
ERTRHERAEHD, Fhik, KRERYE (I
A, REPXEOHESKHER ) . Bk, WAL LXK
OXFRICK > GEENERNTFICHRKRT D IEEHEN B
éo

e
m i} g- ICOMOS International Scientific Committee for Stone (ISCS) .

1 IEAERFENEMZES



SOILING .

Bh

This very particular type of soiling is specific
of stone surfaces treated with water repel-

lents. Water pathways are limited to narrow
stripes, where algae may develop preferen-
tially.

COFECEREEZEOFTIG, BB
NEAMORAEICEBENENTH S, KOF
BEAVERICEREh, TIICEEENB
FINICRET D,

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

SOILING. EFh

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

BUR—ILOLSEFNE, KRPOBEIC
KO THZAOKFEPZTOTEICRShS,

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

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

AEOHARAOFNGE. ROHLSBEVEMICRSN,

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

—
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DISCOLOURATION
& DEPOSIT

e & NEERY

SUBFLORESCENCE
¥770LY VR

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

E%
BHORATCRETZ2—RBRWICKABEEL, ¥
EHEOEVIBHEE,

Relationship with the substrate :

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

HEEE OBER:

H770LYEVAR., AHOREBHFHIINTE
HUBVRY, TOTICBNTEELTWS, 0
BE, BEEOERBRFLACEELAEARALCLRAS &
S5,

Equivalent term to be found in other glossaries :
Cryptoflorescence.

LD AERICESh2EHE :
o07h70OLY+EVRA

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

BREUSVARE:
- I70LYEVR: BHORATTRAL, AMF
ORELICRETZEHORRERT,

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.

i :

H770LYECARK., —BROICESAEORMIC
EENDBRKORRKICERTZZENZV, 77
OLYE AN ZHEBEOATICERENDED
THDL, BEOFBERCICHEVAMOREN B
REBETRTENZV,

p—
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FILM . GLOSSY ASPECT . GRAFFITI . PATINA . SOILING . SUBFLORESCENCE .
Z14ILA R EEE NT41F Bh H770LYy+E>A

SUBFLORESCENCE. #770OL Y+ & SR RN I
; g R SyL oEr. Formation of white subflorescen-

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

HEOY770LYEADHE
B (LERESHLEOBDERN

=

iy
L BIRETDIEET, DERE
s DEXELELUDESBE0) .,
EE ELADE E THITE N3 R
£ FHHICRERT D,

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

- E BIOLOGICAL COLONIZATION .

EMEE

BIOLOGICAL
COLONIZATION

EYEE

Definition :

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

E%

BHOECNOTVFP, SFI/NOFIUF, K&,
NEE, HRE (BEIEOHELEED ) BES
EEYPHENIBETDC L, £EYBER. AH
REAPAHAPCHEE LK HIBUSLEOMOENIC LS
LNEEL,

Relationship with the substrate :

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

HEEE DMK :
AMEREHDWVIERE. AMOARICEZENICES
T3, T, EBOBARXMEOENH S ORBEENE
FEEZ I3,

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

thO ARRICES h2ERE :
EMER, LYBER, ARMEOLENWE

Other spelling :
Biological colonisation.

ftbp>IVY) :

Biological colonisation

Not to be confused with :

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

BRALBVARE:

- EHRY  EX. ROt EAMREIC &
ShAARMEOMEDHR. LEAE, ROE, U
TOEBERFEMNBEED—HTHZH, B¥1
DEVUOHRYTOEOENEHRBYTH S,

Other remarks :

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

" :
EYBEETAMRAICSESEEOEYHNFELT
BELTVWREEICHERATEDIRAETHZINELN
BTV, ChSNEFEBBEEOEYITRTFIXET
BENTERY,

NAFAT 1)L BESHDVEERBOHREYOD
OZ—7T. 2nmETORELBEXTREICNETS
o NAAT 1A, KEQOHMBRADIKROZLD
ZREBMEYOMBEASED, ChSDOHEMNE
ODRBEKDHBEICE > THALEVEERLEY TS
o NAATANLRBEOERICE > THRLBZED
NAFANTAFTZERTDENZV, SEEDIE
EZZSNBUVKSBERICEN B KEVWH AL XE
BOTEBITZENH D,
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LICHEN . ih1k¥g MOSS. 7H MOULD. #E%E PLANT . #E%)
BIOLOGICAL COLONIZATION . 4#iE4% BIOLOGICAL COLONIZATION . 4£¥ig4%
i ; 1 e This mason wasp nest on a ; s B Biological colonization consti-

sandstone carved element
constitutes a type of biological
colonization.

BWEOLIZEShBRYIUN
F(ZHNF ) ORGENRE
W—OTﬁéo

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

BIOLOGICAL COLONIZATION . 4#)E4%
Biological colonization (essentially plants and algae ) on a

limestone masonry.
AREDREN ECRETDENRE (BEWERE) .

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

Dark grey diffuse biological colonization in dolostone and
limestone.

RO A NEAREICRETIRERBICEN DENEE,

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

tuted of an association of
algae (dark grey), lichen (light
grey and

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

HHIBEORE (BRE ). it
KE (ARESLTREE) .,
78 (#EOIYZaAUR
DED, 2cmOREE ) &
EETDEYBE.

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

COLONIZATION .

EYEE

44)

ALGA. EH

ALGA

i
pe ]

Definition :

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

e

BB MWD EHEYTERREES 2BV, EHRIE,
ERRMEALSICRSh, BRRELKBEHEDHS
HEHRYTHD (BEdk : H~10mm ). EEIC &
&, K, #e, ReoJI—)IRoBoIHY,
BEENRHICOIE>TBNAERETHIBEEICL<
RBsh3, AIREPEEOERICK>T, WEE
BEZEHDVRIBEHSHABTIIILLROEERT
CEFHD. BAOESBREMCSLV TR, BEE
Bl s@EBMBROITAZR—H S, HEY
B3 dEREV,

Relationship with the substrate :

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

EEEDB%:
BEE-RNICKREANET71ILLISED, BEIC
FOTREEDRIPETAVRALEEEHS (BiF
REBPOTCOAEEE ),

Other spelling :
Plural form : algae.

fbdDIVY) :
BHF : algae

Not to be confused with :

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

BRALBVASE:
EHEIAEMOLICEE TR HKRE, HEE, 30
FARRUYN BN EHREYERRAE N2 56D
hreELhirV, ELRICEENBZETDESR.
HEESLT/SIToTaeo007 1WA EE
THRILEHICEREBICES,

Other remarks :

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

i®% :

REOSEHENENE., REXAMOEEICK
TAEMOREELLBABICEETTSZENH S,
REOEE (KICERE, [UEMEES : trente-
pohliaz & ), X (BEEEBHISEE ). LV
T—ATRAVEENIr RETDEN BB, T/
NOFUT (A OTERERBEEHENRZED ) &
LK<AMIIRSNBENTHY) ., B, F&. HE
CE 2 TRHEBEETDZENHD, AMTFOED
NFREFERDBEEHD, LALENS, —BH
IZik. B OXRER. BB2 LAY ULEEREOE
BEERETILETTH D,
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LICHEN . ih7k3#8 MOSS. 7 HE MOULD. #HEHE PLANT . #E%)

ALGA. EE
Green algae growing on a Red algae on a bas-relief
limestone buttress. sandstone sculpture.
AEED/NY NLAICEL WEROZIHORBICE
2REE. L% REHE.

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

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

Green algae developing on a lime render on stone
masonry.

AEBEVOAREILZILICEL 2 BFHE,

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

COLONIZATION .

EYEE

LICHEN
A

Definition :

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

EX

mmASEROREEDOAS ALV, HBVESIE
SEVEHREERT2HEY. EOXSBTARES
5, BEMOBRAHDICETIDLHFZWV, K
HE—HHCEme, #e, Be, e, BEEE
L. &6, 1B, RBOORXRDHFHSIhiEL,

Relationship with the substrate :

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

BEGLDBEE&:

WREE—DOERENSHEY, FREEFERLT
W<, AMREICEBL., AEMORS (K ~&%+
mm ) ETCRBIBED BB,

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.

BAR AT :

WAREEEE, MR E, ERibAE, SRbK
BILOEIRENTED, BERENSAMRHRIBICH
BEEICIK, AMRBAEBHKEEFEND,

Not to be confused with : EEULSVARE:
Moss, alga, mould : see those terms. 8, %8 hes
Other remarks : BE

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

WREEDEERPREEHDIWVE T/ NOTIVTH
SBHIZHELEYTH D, HRKBEIEAOAMIZKL
Boh, —RICZhVEAERERBEICBVTIRELER
T2, LHAL, EREEOHHRAXEENSEICE
RENDEZEBRICYDO RS BELYEICK > TRHE
ENBeNHD, HOHEKRENERG AN
LEBE, BERSD2VETEY A VROEZRPESIC
KOTR<KERIZK>THME N B,
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LICHEN .
Lichens on a marble figure.

REROR B LEOBKE,

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

Lichen on a coarse grained granite
monolith.

AR OHEAE ORI,

Portugal, Evora , Almendres

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

Lichen on marble sculp-
ture.

REROHZ L OkK
H.

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

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

BRTEOREENL
ICERL EEROMIK
# ( Ramalina sp. ) »

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

White folious lichen on a basaltic Tiki

ZRENT 1 FHELEOAVERO MR,
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BIOLOGICAL

COLONIZATION .

EYEE

MOSS
T8

Definition :

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

E%

cmENDO/NELN, FSHV, BBOUVYVIIaATE
RS2 HEW. T BEE>LYBEFOSIhER
BIOOYLMADENEENDLSICRAD, OTH
RLELEGHREORWEEEFX T, EBAKNIC
B2V LELEE>TVEY, BLZ2TVWDE
DESBBFT ( Bi) ICTEEET S,

Relationship with the substrate :

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

EHmEDBE%:
ITHERenAERERESE., ANRELKEE
PO TELEEEER T D UEEN H D,

Not to be confused with :

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

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

BRERUIVAE:

- WKE BREATEREATSY, o0, X
DENE>LYEE > LRBMNGEZREERL TV
2 4R

- BEREEEBCERETHIN, BICHH
HFHY), I EEEELEEFVITEERZ>TRR
2,

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.

RE -

T EEFEKADOTZERBERBOTTLIELIEFRE
earZitetd, FEOSEEZEO™, /v 3
IFPRFEL . BL<EALRY), RBIZZERT D,
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Different kinds of mosses developed on sandstone.
REB3EHEOITEIAWELICLEBL TV,

Sweden, Stockholm. Skanska / M. Klingspor-Rotstein

MOSS. 7 #
i ol : Chalk sculpture, showing mosses, which appear brownish (typical aspect
o during the dry season), and are developed on the upper part of the figure.

ATEFEACAREORZ,. ATHRIFRESF<RR (FBKBE+T 0
B EH ) RO LHICEETT 3,

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

Moss on the joints of a granite ashlar.
A (EE) MW AOERSHOITE,
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BIOLOGICAL

COLONIZATION .

EYEE

MOULD
HhEHE

Definition :

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

E%

B HERT, T84 (O0=-—) &, BRI
., g42za (8. X R)OBETADNELS
B714I)A, FEEERER. FLEEEDKSEE
DY A XDMEDHRNDESICRAS,

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

HEC D&% :
KRE (BER) TLT/ HBVEEHRICVERT
L& 2T, DEEFAMOBcmOREET

substrate. ETRATHAREMENI BB,
Equivalent term to be found in other glossaries : HORERICES N2 EHRE
Fungi. BE

Other spelling : o273V ;

Mold (US) Mold ( US )

Not to be confused with : BELBVARE:

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

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

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

- BE BFRROHZIVEREOHDIEETAKL.
EHREBICEENTVR BRI TOXKERTE D,
- WKRE —RICBEVEDASERRETORAE
FERT D, REOBVFRHAEEOEVLRYESE
\I\O

- VLK I70LYEA(BERR ) XREBH
WoDLDIVIZAT—2a > ONHEREERIC
HYICKDENDTH D,

Other remarks :

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

i :

AEFFCEN., YENBZER, 5ICBVERIC
2T LELERABHEEE 5T, AEEOH
AN EMEDORBEERNBELETHEE, HEE
FAMERAMCFEETSREORBEDZEICLTE
R9%., T, XKRFO0ERTERYEFIHEEOE
RzBT2,
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LICHEN . ih7k3#8 MOSS. 7 HE

Down-like white mould on a limestone block.
ARENDREAZBENLSICES AV HEE,

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

COLONIZATION .

EYEE

PLANT
UERY)

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).

K :
HEEZERL, RETER, ¥, BE2EO, B—0K
NEROKICEDEDEHD (Hl: K, A, &),

Equivalent terms to be found in other glossaries : o AERICESh2E%RE
Higher plant, vegetation. SE5EY, EE
Other remarks : BE -

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.

HLELEMOFANZRNE, HEYEARNERT VSR
CPATRIOZ—%ZEY, EABPENEICRE M
RI%, BYrERTHE, BEHPENBEZLETFTH
MERETD, FLTORAL-FNEEZE O AR
BAHD, COZENBRERLDISBMOBEZE
ftees,

e
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PLANT . ##E#

PLANT . #ay S
; g :.-,.-‘t

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

Plants growing on sandstone basalt masonry.
ZTREOEEYLICEBTL TV 2 EH.

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

Higher plant (Fig tree) growing on a roof.
ERECEBIZEZEY ((FZUDK),

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

HEE BAFE

Abrasion =$=3 32  Gap Z2fR 36
Alga pot-:] 66 Glossy aspect FR1E 54
Alteration Py 8  Graffiti EEE 56
Alveolization BHEK 28  Granular disintegration  $iR B3R 20
Biofilm NAFT 1)L 52 Hair crack EHER 10
Biological Colonization — 4£¥I&4% 64  Impact damage FEICLDES 32
Black Crust E2B8UFAN 42  Keying F—qy 32
Bleaching RE 46  Lichen A 68
Blistering KABAL 14  Loss of components B2 DOEK 30
Bursting e 16  Loss of matrix HEOEX 30
Chalking BRI 20  Mechanical Damage YIEWNIES 32
Chipping Hl A1 22 Microkarst Zo0A)LAK 34
Colouration BB 46  Missing part i3 36
Concretion arou—>avr 50 Moist area poaelalif 46
Contour Scaling RN AR Rt 26 Moss a8 70
Coving mEly E 2y 28  Mould hESE 72
Crack o 10  Patina NF1F 58
Craquele mRER 10  Peeling REFH 24
Crumbling Eif k(4 20  Perforation ZARR 38
Crust 9ZAN 42 Pitting i 40
Cut L4l 32 Plant HE¥ 74
Damage B 8 Powdering R 20
Decay HAE 8 Roughening HE{t 30
Deformation pyig 12 Rounding =):: 314 30
Degradation E3(4 8 Sanding WiR1E 20
Delamination BRI 18  Scaling 8% IR0 B 26
Deposit EHEEY 44  Scratch VN EE 32
Deterioration %1t 8 Soiling Bh 60
Differential Erosion EZRRE 30 Spalling REZIBE 26
Discolouration iy 46  Splintering WAL 22
Disintegration HR1E 20  Splitting TR 10
Efflorescence I7OLYE>A 48  Staining Fh 46
Encrustation IVOSART—>ar 50  Star Crack ERaR 10
Erosion =& 30  Subflorescence #770LYy+EVA 62
Exfoliation LERIB 18  Sugaring =h (4 20
Film 714 52  Weathering k(4 8
Flaking FH1E 26

Fracture g 10

Fragmentation g |4 22
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JAPANESE/ENGLISH
B AFE/RE

EX(4 Degradation 8 Wi Fracture 10
I7OLyE>A Efflorescence 48 IRHE Lichen 68
IVO9ZAT—>3>  Encrustation 50 &® Colouration 46
M1 Rounding 30 NAF74)LA Biofilm 52
HheEE Mould 72 B¥ME Sugaring 20
F—gqy Keying 32 FE1t Flaking 26
HEOEX Loss of matrix 30 NFq4F Patina 58
ZEpR Gap 36 WAL Splintering 22
EHHK Alveolization 28 WH Bursting 16
IZ AN Crust 42 VOHEHE Scratch 32
A& Pitting 40 LUV Crack 10
R Glossy aspect 54 RETIH Peeling 24
d—"J«4>J Coving 28 KBTI Spalling 26
a7 8 Moss 70 T7AI)A Film 52
BBUZAN Black Crust 42 At Weathering 8
arou—->3ar Concretion 50 {IEHRY Deposit 44
Hl 1t Chipping 22 YBHES Mechanical Damage 32
wR1L Sanding 20 WHXE Missing part 36
$#770LYy+EVR Subflorescence 62 BRI Chalking 20
ZREE Differential Erosion 30 #MKIL Powdering 20
FH Staining 46 DH Splitting 10
SE o g Moist area 46 EF Deformation 12
FHEICLDES Impact damage 32 ZB Alteration 8
HEH Plant 74 E& Discolouration 46
B8R Erosion 30 HiEE Decay 8
KA Blistering 14 B Abrasion 32
ERER Star Crack 10 270HLAK Microkarst 34
EYEE Biological Colonization 64 FEHBER Hair crack 10
RO DEX Loss of components 30 MAREx Craquele 10
LOHY Cut 32 Fh Soiling 60
FAHAR Perforation 38 EEEZ Graffiti 56
[ERFI B Delamination 18 RDRAL Disintegration 20
b1} Alga 66 ARARE Granular disintegration 20
HE1L Roughening 30 RSB ARFIEH Contour Scaling 26
BE Damage 8 EEARTIE Scaling 26
e Bleaching 42 it Deterioration 8
ZERE Exfoliation 18

i g|d Fragmentation 22

Fif VA4 Crumbling 20
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