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The ICOMOS International Scientific Committee
for Stone (ISCS) is providing a forum for the
interchange of experience, ideas, and knowled-
ge in the field of stone conservation. ISCS aims
at facilitating the publication, dissemination and
presentation of state of the art reviews on pre-
identified issues. Simplification and demystifica-
tion 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 stonedeterioration. 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 Persian
edition of vol. XV of the Monuments and Sites
series, which was made possible by funds from
Yadman Science and Conservation (YSC),
Tehran, we would like to congratulate and
thank Rasool Vatandoust and Parisa Abdollahi
for initiating and completing the Persian trans-
lation. We hope that the Glossary will also be
translatedinto other languages.

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 Illustrated Glossary on Stone Deterioration
Patterns offers a wide range of suggestions and
practical advice. We hope that, after the
English-French and the English-German ver-
sions the Glossary will also be translated into
other languages. In view of the accelerating
decay of our stone monuments worldwide this
is an exemplary contribution which will promo-
te the international cooperation so important in
this field.

Gustavo Araoz, President of ICOMOS

Stefan Simon, President ISCS
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In 2001, when the group began its compiling
task, seven documents, comprising various hum-
bers of entries were identified as a basis for col-
lecting and combining useful terms into a gene-
ralised 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 Servi-
ce.

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

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

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

The fifth document is a detailed contribution by
B. Fitzner, K. Heinrichs & R. Kownatzki (1995),
on classification and mapping of weathering
forms, which was updated in 2002 by Fitzner &
Heinrichs. This document presents as well defi-
nitions of terms which are found in a slightly al-
tered form in the present glossary, as an intro-
duction into the mapping of stone damages. The

; ICOMOS International Scientific Committee for Stone (ISCS) .

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 Ita-
lian 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 hel-
ping decision makers to diagnose the origin of
deterioration and select appropriate methods
and materials for brick masonry restoration.
The most recent document has been set up by
a group of experts from Germany (VDI 3798.
1998) VDI stands for "Verein Deutscher Inge-
nieure, i.e. Association of German Engineers".
This document is quite close to a standard, and
it is composed of a list of 14 terms in German,
with a translation into English, accompanied by
a definition and illustrations. A proposal for gra-
phic representation of the decay patterns is al-
so provided, as in the Italian Standard and in the
Fitzner system.

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

. General terms,

. Crack and deformation,

. Detachment,

. Features induced by material loss,

. Discoloration and deposit,

. Biological colonization

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

We have chosen to create a specific family includ-
ing terms related to surface morphologies, called
“Features induced by material loss”. This family is
important because it contains terms allowing a
deterioration pattern to be described even if there
is no active material loss at the time the object is
described. For instance a surface showing alveoli-
zation may be subjected to active granular disin-
tegration or scaling. If there is no more stone loss
from the surface, it will still have an alveolar relief,
but with no further loss of material, and the sur-
face will have a tendency to soil. The same is
applicable to “erosion” and “biological coloniza-
tion”, because a surface may have eroded first and
then be colonized by algae, lichen or mosses.

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

How to find a particular term in the
glossary ?

To find a term, one can search from the table of
contents on page 2, or go to the index page 76.
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GENERAL TERMS .  _ooos 153515

ALTERATION . .55« iLo,5s

DEGRADATION .
DETERIORATION .

DAMAGE . __;

DECAY . 34,8

SOt

WEATHERING . <, .

g (S el

CRACK &
DEFORMATION

95y

§ \

FEATURES INDUCED

CRACK . Iy
Fracture . RS &3
Star crack . &1 05w Sy
Hair crack . 2905y
Craquele . &1 A Sy
Splitting . SIS
DEFORMATION . s yois

DISCOLORATION

@ oy
BIOLOGICAL
COLONIZATION

e e

BIOLOGICAL COLONIZA-

TION . (it 3 Qoo
ALGA . Sole
LICHEN . S
MOSS . 035
MOULD . oy
PLANT . ol

BY MATERIAL LOSS & DEPOSIT
(Sodilan (Kb o 1 folo gle 4l By pasS
5oLty 3y coslo
BLISTERING . ALVEOLIZATION . o gl oyi> CRUST . oS
S el (535095 || Coving . SFobog¥ || Black crust . oloww i3
BURSTING . Salt crust . (el i3
AR EROSION . Sl
i Differential erosion . ; 4 ;.. || DEPOSIT . i 45
e W DISCOLOURATION .
T LOSS - (1135 ¢ 853 )00 055 cyet 3 Sy S
Exfoliation . obaysady, || m OF COMPONERLs = o, .iser o -
o Of matrix . wdbo caiuojoots || C . o (5 y
DISINTEGRATION . di 9 - SSoh 0,5 Bleaching . 8:3,.5%5; « 5o vodaw
slyg,5 || Roughening . 5oty || Moist area . U85 ccugh, £1
- e . Staining . Sadb sy
Crumbling ._ 422 || MECHANICAL DAMAGE .
Granular disintegration . oo i
o i1 by 550 S#oceul || EFFLORESCENCE . ;0,08
= Powdering, Chalking . Impact d o @l%réeenl || ENCRUSTATION . (i aiusy
. Oud oS oud gy09 || Cut. <™ || Concretion . J
= Sanding . b (g1 dwlo Scratch . Sty
= Sugaring . Qb (5 S Qbr?sion . sf-\ﬁuj FILM . S0 ey
FRAGMENTATION . eying . O =T
i a3 oS3 SO S P E TR N
Splintering . S gl Aty MICROKARST . jiaSs cousy || GRAFFITI . e P ;s;‘fj‘i
Chipping . b o || MISSING PART . o PATINA. ELS)
3548 (Sollls || pron rich patina . o a1 55
PEELING . Gap . GBI ( JB glad Oxalate patina . LS K55
O alwgy
SCALING . oo guts || PERFORATION . SOILING . Sad Sy
3 Flygms
Flaking . O Sy o*°eusch || SUBFLORESCENCE .
Contour scaling . 31,5 p ¢ cunedd PITTING . 5o g g (SSaAS 3
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GENERAL TERMS
oges (5l

ALTERATION . ;05 « ilu,5o DAMAGE . ___.i DECAY . _S5gu,

ALTERATION

Modification of the material that does not
necessarily imply a worsening of its characte-
ristics from the point of view of conservation.

).5*’.’ L@Lﬂ;\b
Bl o8 51 T (6lnSSs o Sy Judo Lalgll aFeole pas
K g9y 4y S oy el 2edigy « U lgie &y od

. . . R I K TR 1 5 oybed
For instance, a reversible coating applied on a o POl
stone may be considered as an alteration.

DAMAGE )

Human perception of the loss of value due to
decay.

U A YOI SRS E R E FCH B T . ARy

DECAY

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

SOy
Ot el poie aS S Cedle 10 (S0 58 L plroud T ai 65,0
.oo)fonﬁ)lS%éJLl

DEGRADATION
Decline in condition, quality, or functional
capacity.

S e il
IO VPP TIRCHIF-R RERPTIRY [T

DETERIORATION

Process of making or becoming worse or
lower in quality, value, character, etc.; depre-
ciation.

LT
5 S 39 R edsS dal l  edd Sag b 58,5 oy anl 8
A G St

WEATHERING

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

S35le
g Solo 3 pndS jo s &y e 45 (SilSo by oot 2 435550
3551048 Gom asl o ya )3 4S80l o glaSi A 0dgu
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DEGRADATION . _lus ¢ oS bl

ALTERATION .

- ¥t 23 Ghges dagy PN §

Common alteration
of architectural moul-
dings by algae.

Sl 40 mly (Plw,Se
LSl Jawgs (gl

Scotland, Edinburgh,
Meadows Pillars, 1992,
Height of vertical face
approx. 300mm. Pers.
Archive (ref. kP 22) / L
Maxwell
JERCTISTRNR' L WY
PO Dyt G (g

Damage to the lower
part of a sandstone
grave slab resulting in
loss of value.
(sl (e 4 005 gl
o 3 K anlal S
SRy joie aF Sw dule
sl oy T 3l

Scotland, Edinburgh,

Old Calton Cemetery,

2002, British Geological

Survey / E. Hyslop
S W F gad

s Xe X TS 839 (o 53
Ay g gl (g

Limestone relief sho-
wing advanced decay.

L ST S azs (i
Ayl (SO guyd

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

A B8 T s Qs
TN WATIN I K P8 4

DEGRADATION .

DETERIORATION . S34w,d WEATHERING . S3;l9

Degradation of red
sandstone masonry
due to defective rain-
water gutter behind
parapet.
s dmle gLy (oilwigyd
Y N R R U S
03t S ST (S

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

JROEL= STV JREVRY

DAL agaS
et agd Sehy gl )

Deterioration of a
Carboniferous sandsto-
ne masonny.

S awle (glay (Soguyd
(Ied) i S

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

RS=RIVE SICPRY
NN LS s e M
- peBa 2gd S ey mplin )

Weathering of a
Lewisian Gneiss monolith
resulting from long term
exposure to the ele-
ments.

Al S (Sojlen
2505 3 (AU lS g
elge 2 pma 3 e (SVglo

Scotland, Isle of Lewis,
Tursachan Stone Circle,
Callanish, 1990, Width of
stone approx. 1.2m . Pers.
Archive (ref. GH 9) /L
Maxwell
RSOy e ny
SOy S Sy ey
3905 B Qg B L NS
L sa\MX
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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 develop-
ment of a crack network on glazed terracotta.

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

- Delamination, which consists of detachment along
bedding or schistosity planes, not necessarily orientated
vertically. In delamination, mechanical overload is not
noticeable. Delamination is transitional to splitting.

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

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

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

g j ICOMOS International Scientific Committee for Stone (ISCS) .
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Marble sculpture showing a network of thin cracks
(craquele).

st a5 S5 12y ST 51 1 4B (2 yapa oS

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

s
L5 NS (e, bt XX it B Glas 7S w5y Y5

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

Horizontal fracture due to
a rusted iron clamp.

5905 S5 5l el EBl SaaSd

Ty =
31 el e Sos dusla 55581 0L I3
Ak o 8T g n blail 5 (Soy55

France, Angouléme, Saint-
Pierre cathedral : Western

facade, )
central tympanum, 1974, Scotland, Edinburgh (Old
DIAODO01685 LRMH / Calton Cemetery), 2002,

J.P. Bozellac British Geological Survey / F.
Hyslop

ey e  ca I C

RREICIVARS)

RS G o y3 po2iS

SIS oS e L s S 34 (o 53
A g ool ey Jen X0 X

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

Splitting of a limestone
column

9l $5) 4T 59908 (190 SIS
el sle GBS sl ST
2 ilosal S92 g3 1y

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

Column diameter c¢.15 cm.
LRMH DIAO0006991 /
J.P. Bozellec

Greece, Athens, 2004. KDC A B By
Olching / 5. Simon 88 3 s GedS
X% o NN sags

; ICOMOS International Scientific Committee for Stone (ISCS) . oSl K dhadl ol azeeS



DEFORMATION . 5. y0

DEFORMATION

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

e mloS ¢ oo 4 prico 45« (S 5l (i) Sd 31 g ¢ Sy
-0 g oo dndad S 50 i b

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

1 aoli 0519 yubus 50 31,5 o (5519
M g

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

slasMe plus
L 58 Sos) Gl 1 431 o0 LS dndad ity olosg 8 6630
S 0 et 3, (5 a0 S0 1595
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This white marble
plate

shows a convex
deformation.

e AT Gphes yepe o)
280 e Lt eSS

v dee Ville Viellle

Cu

o g6 1880

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

V. Vergés-Belmin

W B LS
FaX XN g ool W gaadey

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

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

028 Gtrae Sehow S23h g
ECHIN TS SUUPEt ST
.M&L;a

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

V. Vergés-Belmin

NRB A s (e B
50\ 1% £ e

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

Je 355 B S 15 e (G0 St i
ol oomlia BB (6,593 pvgy aib

USA, Albany, New York, Agency Building, New York State Capitol,
2001. Approx Panel Dimensions’ : 90 x 90 cm. Wiss, Janney, Fistner
Associates Inc. /
K. Normandin, M. Petermann
AR JVE SR SRTET AR R VR
et XA trg) g 0 S
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DETACHMENT

S o

> BLISTERING . Sui el o 555 Job BURSTING . a5,

DELAMINATION . Sui ¥ 40y

BLISTERING
(S alib ( o5 Jgli

Definition :

Separated, air-filled, raised hemispherical eleva- s . s piaw g5, S5 61 05 pub 3 510190 f30 sl o5 -
tions on the face of stone resulting from the o .o, 4 b Suiiar ol i ool 4 Sid o

detachment of an outer stone layer. This detach-

- RN
ment is not related to the stone structure.
Other remarks :
Blistering, in some circumstances, is caused by soluble olasMo plw
salts action. b oo U Jolors SlaSos ealad i dash 80 S5y \gS

\; ICOMOS International Scientific Committee for Stone (ISCS) .
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DISINTEGRATION . _&L 9,8 FRAGMENTATION . ;i o535 a55| PEELING . (yud aiiwgy | SCALING . (ol s I

BLISTERING . S alib (35 Jo5
p B - The left cheek of the limestone figure
shows blistering.

.GimT&ua)iﬁ%Aj;d”‘;mM

Blistering on surface
of molasse sandstone.

dwle o (555 (585 Jg
10 oy ST S

France, Laon (Aisne), Notre-Dame
Cathedral, western facade, 1983,
DIA00010119 LRMH / C. Jaton
Switzerland, Lausanne, AN PV SR SRS a‘;\; 539 1l QS
Cathedral, 2002. Field of -

view : ~2 cm. Princeton
University / G.W.
Scherer

n
oy g 1A SdS
AR
e D3 1380 (Jen

TCRRURRRAC S0

Blistering of sandstone masonry caused by expansion of the weathered
surface layer leading to loss of the stone surface.
3l 8y e 3l A yzee A5 ooetans 093190 43 Y bolunl 5l 08U S dsle prllaa 535 o5
el 00l Koo prlans

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

X S SIS g 3ol yySedy SlS
A gD ey B
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DETACHMENT

S o

BURSTING . S..s,

BURSTING

Definition :

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

Wty
IS g Y gz 45 10 HLid 1 o Shons w30 90 (5585 s 3
il (o0 905 plisols (g 0y

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

1 ol 031g b 50 Joleo (15514
S Sy )

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).

10 g oLl 193 9090 b

A5 (Sl sy 31y enbe 3h phdes (53 o 318N oy po el =
Al s 5 S oS o K b &g 003§ Ay 55 o> AT Iy 900 50
S o by (gl o i S (alglS auile)

Other remarks :

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

rollasMo b
b g oo ST S ol orlaws glo  SnSilolS oS 3
S Ko ;0 392 g0 Smo Slgopans  2oli8h il 50 IS g8 565
A58 ol el (K035 50 (oruebo yslkas a5 (050 5 (50T (Ll s L)
4y oo Algd oo i (3 oA ol polie 8045 ol axd S
Sgd (SASs
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BURSTING . S5y

Bursting of this limestone element was most probably due

to volume expansion linked to the corrosion of the iron

clamp.

Slascal gz il 5l a8 o) Jlesal 43 (ST Ko ol (SouSys
el oo fuols a7 ey (59,95

Portugal, Lisbon, Jeronimo Cloister, 2005. Length of stone, 50
cm. IDK Dresden / C.Franzen .
- goson B 1S Jgto XD 33 s g g0y 7 Sageo

Typical bursting at flat wall marble panel.
Crpape Bl slerd 69 S sl gl A ges

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

1Al o B XN OS5 S gl Saadba oo o5 ymaed (S Jese
JECUNCATLLS 'S

BURSTING . 5a:5,5
Bursting due to corrosion and expansion of a metal fixing at the base of a sandstone

grave slab.
S dule (i 158 S s 40 (631 e o (i3l (50,95 51 (LBU SouSy

Scotland, Edinburgh, Old Calton Cemetery, 2002, British Geological Survey / E. Hyslop
A g el ey (e o SIS oS e (508 SV (e 1B
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DETACHMENT
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DELAMINATION . Sui 4 ¥

DELAMINATION
S Y 4y

Definition :

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

Wy y2

29y} 9,135 oo 1w aY GLfiaw g5 1 45 (S o wil B
0w (i g (- 9 (595,50 Souw 51 (51 9 gy LS 959
S (Guisy ¥ olusol j0 ¥ Wiy b S5 50 (S b (Sud lazr £ g9
W 0 B liths ol 5 oo gedins &g daany 45 L 45¥ (sl el
Dl 20 e S g ool 1A 51

Equivalent terms to be found in other glossaries :
Layering.

1 ol 031g b 50 Joleo (15514

SO 33335

Sub-type(s) :

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

(o) 495 43
(sl ikl 38) S SIS asY (i ablaz s adyg 49 -
0 o3 LlSlbris Jrole ayY ol ySos - S prlaw b jlge s (i
.b\j)bﬁ QU l-.“

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

10 guind oLl 3 0ylg0 b
N COMEERIVET TS0 TTAL S XU ARESPPIR ETN S L

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

rollasMo b

Sgglaa¥ Y al/ 5 sy 2o g o ggl (Al Gbled Lozt
USRS
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DELAMINATION . _Sui ¥« DELAMINATION .  Suas¥ ay¥

Delamination of a sands- Delamination of a sands-

tone gravestone possibly

resulting from frost action.
O 5l d S (S agy ¥
.G?a)‘@lsl)a'yl‘g»h&;wmu

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

S o o eSS
B P U CEE VIR 1S C:

ey Sots g

tone element
s Al 5y Soud ag¥ ay

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

3 ;
SN 5 S
< e bt 2900 Sius e

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

el 3l e s YU sl Y Tz b FAB Y 4Y £ 53l s e s alyg adyg
RVIPPRYISIE eW

Germany, Zeitz, Cathedral, 1992, Stone width : ¢. 40 cm. Geol. Inst, Aachen
Univ / B. Fitzner S 3330 S g NN L el Ly gy S
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DETACHMENT

S o

DISINTEGRATION Definition :

Detachment of single grains or aggregates of
grains.

A 410 ds g b 0y (sl 410 Sl lue

Relationship with the substrate :

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

W &Y L bl

o flogac ans cof ;S Boc b gprlan ;0 laddaS el g o8
GV aNs Sy D Fes Sabyo dily (gl poye 30 06l 0 E gl edle
-y e o b yrogils i dy Sl St

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

1 doli 051g il j0 Joleo (5519
Aoy Joad ¢ Sads e SoeeS ( Soingal Stiaen JoB2
.éé.f.h )»)3.\1;6\4\3\&&\;;2_“%1\3

Sub-type(s) :
- Crumbling : Detachment of aggregates of grains
from the substrate. These aggregates are generally limi-
ted 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 produces debris
referred to as rock meal and can often be seen accumu-
lating at the foot of a wall actively deteriorating. If the
stone surface forms a cavity (coving), the detached
material may accumulate through gravity on the lower
part of the cavity. The grain size of the stone determi-
nes the size of the resulting detached material. The fol-
lowing specific terms, all related to granular disintegra-
tion, refer either to the size, or to the aspect of cor-
responding grains :

. Powdering, Chalking : terms sometimes employed

for describing granular disintegration of finely grained

stones.

. Sugaring : employed mainly for white crystalline

marble,
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.Sanding : used to describe granular disintegration of Ry
sandstones and granites
Other remarks : wllaaMo b

In the case of crystalline marbles, thermal stresses are
known to be among the main causes of granular disin-
tegration, thus leading occasionally to deformation pat-
terns.

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

Partial or selective granular disintegration often leads to
surface features such as a/veolization or rounding.
When occuring inside crystalline marble, granular disin-
tegration may lead to geformation patterns.
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POWDERING:.. 5,355

SUGARING . .2

This limestone element
shows powdering,
appearing as whiter
zones with an irregular
surface aspect.
oSe b 0 oad 8y
e g SaT S
phiali Sged L Sashes
sl ool yalls  elans
France, Poitiers, Notre-
Dame-la-Grande church,
1993. Head size : ¢. 20
cm. LRMH /
D.Bouchardon
B\ 2B @ F9S sy S
Xe 235 pa o )N MY i\ 3

Sanding of a coarse
grained granite.

il T K o (g o

oo dlle

Portugal, Evora, L

Cathedral, 2005, LNEC /
J. Delgado Rodrigues

"
SB35 0 gnd s 1l SdS

B

Typical sugaring or loosening
of the calcite crystals at the
surface of the marble.
OO S by 3 (5,50 oo
S gelans 1 ol glo sl
P
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
1S g oS mad SN G
XN 08 gt 030wa SN L A S e

SUGARING

CRUMBLING .

Sugaring developing
on the head of a mar-

ble sculpture.
5 (555 Ol (5 55 55
RETELT S

Germany, Munich,
Propyléen, Konigsplatz,
Tympanon.
KDC Ofching / S. Simon
~Lr>\ﬁsn::>\s>> P
e PSS

Crumbling of

a crystalline marble.

o So Sadsys
oo sl

South Moravia, Pernstejn
Castle, 2005,
Area about 150 cnr.
| National Heritage
of the Czech Rep./
D. Michoinova
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DETACHMENT
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FRAGMENTATION
REVPLEFLE]

Definition :

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

L glisto 1o o3Il b old &80 & (Soiw J 3o b JolS ucdh 4 Sl

-ediseol pme g ceoliid (SN

Relationship with the substrate :

The substrate remains apparently sound on both sides
of the detachment plane. Fragmentation may occasion-
nally affect the entire stone block, and may follow dis-
continuity planes.

ey Y LBl

o (58 a5 s oIl (S 102 el (S9u0 99 58 30 S (0 pj 0¥
55U Ko andal colod s Gl (ySann 0 853 oS0 &ilgo By yd
Al palas  Sergali sle 4 Y g 3 Sl S ae g Al AS

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.

(o) 095 55

O A S L aS ' Ss S3U g 5 lakal 0 I 1esiad (gl ad i -
w3 ean fas Ko Lot aiay jh b asdlss b 4

s Sl gl a3 aile a5 il 1) 4SS i i -

Other remarks :

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

ol Mo b
253 03y 39 1 el 35S oy B 0L 5 b o S laladas oK
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255 o018 (S b (53,4558 5

ﬁ ICOMOS International Scientific Committee for Stone (ISCS) .

o935l K Aol ok 5



DISINTEGRATION . _z(, 5,3 FRAGMENTATION . ;. +5 < [ I LR

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

S dalad pl o g el )3
S 558 555 51 G SaT
59 Saate dibe 4wls sl

bl e b

Fgypt, Kamnak temple,
block fields, KDC Olching
/S. Simon

W
< ypoarSU IS S

Limestone, chipping (final o 4S5 oS3
state). Chipping occurred
under high compression,
after the replacement of
the lower block of the
column.

S dnlad S pod o
3 (Dl g2l o) (ST
S Sl 59,5 Sl
& Shn S nlioge nns
odls 75 0L JLid Jas Hbols
sl
Belgium, Leuven (Louvain),
2005. Height of the stone
blocks : 40 to 50 cm. TNO /
R. van Hees
D R e
ECPNCAW SR VTS

FRAGMENTATION .
RESPLEPLE]

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

S (@YU SRS ol 4S5 oSS
Az LSy ST K (gt

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

Ty, "o
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FRAGMENTATION .

Fragmentation of a
dense limestone slab
exposed on the church
exterior wall.
A Ky pod S 4SS
4 a8 @S e Sl S
T 5l 0 jligy e
sl 00Ul s LS

Germany, Munich, 1998.
Picture 60 cm width
approximately. LNEC /
J. Delgado Rodrigues
NN G rbga
et oSe o8 S0ty

porting a balcony.

Vergés-Belmin

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

Olgl ey ST S il ojls (555 ok Sl B e (Fad pood

Malta, Valletta, 2006, Small side of the photo : ¢. 2m. LRMH / V.
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BLISTERING . 5w alub « 535 Jas

BURSTING . 5.5,

DELAMINATION . _sis 4y 4y

PEELING

o dolw g

Definition :

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

Ceoldd ) o a¥ dee Sudlua b &QMT)g (W) Cewgy
G S50l 4 S Al (50U 4F ( miomlien U toudco 31 oS
29,10 Wbl o Ul oS S (59 ¢ 45 Sy )

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

1 doli 03lg yilaw y0 Joleo (1519
AN gy,

Not to be confused with :

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

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

(thickness : millimetric to centimetric).
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Peeling of a surface layer on a limestone element.
BT S 0,5 (555 5 ka4 Y ok kg,

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

REURES WO NN TSR SOV SCAL ST S EE NS VNPV

Peeling linked to salt crystallization at the surface of a magnesian
limestone. s 35 ST K Sy prbans y LgSiad ;g 51 U s Aty

Portugal, Coimbra, Largo de Santa Clara, 2004. LRMH / Véronique Vergés-
Belmin
R L5 g eSS s S 3
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DETACHMENT
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SCALING
Qo gk

Definition :

Detachment of stone as a scale or a stack of sca-
les, not following any stone structure and deta-
ching like fish scales or parallel to the stone sur-
face. The thickness of a scale is generally of milli-
metric to centimetric scale, and is negligeable

ey
a8 a dd 51 6 00g5 b uile peld JSU 4y Sow )0 Sl lue
T 1310 4 b (ohlo (SLomadd IS 43 09,55 59y S LS Lw
S rarbs o 50 Logas (puld o8 ool g o0 T (31 Ko
9 72U sl o Olasf g 0103l Ut dnglilo 50 9 (00 g8 (6 ol U

compared to its surface dimension. TP
Relationship with the substrate : ) WY LBl
The plane of detachment of the scales is located near ) el 4,518 Ko o (So05 0 o Ludd  Sad o 4y
the stone surface (a fraction of millimeters to several (ol iz U 6 ytande  wliile 50 SenSd

centimeters).

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

1 doli 03lg yilaw y0 Joleo (1519
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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 sur-
face. In the case of flat surfaces, contour scaling may be
called spalling. Case hardening is a synonym of
contour scaling.

) @8 3
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Not to be confused with :
- Delamination : corresponds to a detachment following
the bedding or shistosity planes of a stone.
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L g as¥ Olis sl Sodlas shas e aSiadiaN oY -
KV-AIPUPYE SINFEISPEING.)

ﬁ ICOMOS International Scientific Committee for Stone (ISCS) .

g5l S Mol (e ol 2xneS



DISINTEGRATION . ity 9, FRAGMENTATION . ;i assass | PEELING . ol aiwgy ISR BT [N JRIWE]

SCALING . sos

Detached scaling 4 mm thick on

sandstone block base course.

Al 3l yteskee T aled 4y gundd St oo
S Aule daanza

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

Contour scaling, develo-
ping on a magmatic stone
element (Kersanton).

Jlo 50 a5 G5 pd pod cadd
T S S5 (655 31 (55 S
Loy el oy gl5,5)
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Incised letters c. 35mm high. Pers.

Archive Ref OW 5 / I. Maxwell

Al G (I v gy Dy Sty
O LIS S 5ot VS
N0 Sgas- By 1> g\

fFrance, Brittany, La Martyre,
Saint-Salomon church, 1984,
Scale thickness : 1-2 cm .
LRMH DIA0C0011326 / J.-P.
Bozellec

v
N
s MRS e B L Sy
EETNCE S SR

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

el 00l Slaml 0,5 Syge 5 SHU Sla (S0l 0z g 4 15 ek ol owld

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

& J. Nimmrichter LS B m\kn&%;)\“@sf@\ N s o5 S

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

Lrigl o aSais oo L |y oadge b JolS 315 ob ol cudd Blo slg S 3l (g0l
il gt AT ok atwes | T lgs e

France, Bouzonville (Moselle), abbatial church, 2004. LRMH 4 J.-D. Mertz
N e Bl ooga) Ji3 G955 0 GoedS

FLAKING . -

Sandstone block contaminated with sodium chloride. Salt crystallization

induces granular disintegration and scaling of the stone. As scales are

very thin, the degradation pattern is also called flaking.

s )8 a9 g S (al 5ol el az8 5SS o s Oy IS Sead (10 45 Koo Ao anlad
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France, Dieuze (Moselle) Salines Royales, batiment de la délivrance, 2002.
Large side : 0.4 m. LRMH / V. Vergés-Belmin
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FEATURES INDUCED

BY MATERIAL LOSS
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> ALVEOLIZATION . ;i ol o i

EROSION .

il MECHANICAL DAMAGE . S_3650 el

ALVEOLIZATION
G gl 0 yo

Definition :

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

e 5l 31 3 SIS 4y Basiye ok 3 s sl oy JuSi
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Equivalent terms to be found in other glossaries :
Alveolar erosion, alveolar weathering, honeycomb.

1 doli 03lg yilaw j0 Joleo (15519
c e S Qe e éa‘)\s&ué\ajbg- S\

Other spelling : L 2wl
Alveolisation
Sub-type(s) : (18) 545 25
- Coving : erosion feature consisting in a single alveole . . . e o - o
S aslad a5 T 6,5 S aSasbe o tole 1 Sud 098 -

developing from the edge of the stone block. S5l Ol st S5 T aisle ol ‘;M >2 K
5 s &3

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 connec-
ted, on a stone surface.

915 ol 35 35190 b
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Other remarks :

Alveolization is a kind of differential weathering possibly
due to inhomogeneities in physical or chemical proper-
ties of the stone. A/veolization may occur with other
degradation patterns such as granular disintegration
and/or scaling. In those particular cases in which a/veo-
Jization develops mainly in depth in a diverticular man-
ner, it can be referred to as vermicular alveolization. In
arid climates large size alveoles of meter size are fre-
quently formed (e.g. Petra, Jordan).

rollasMo b

SUPPE-ICRRC{N JERUPC IO R TRV JK SO PV SIS PG A W P
RIS CHUKV- IPE CORDE TONG. OIS SR JP- PO S TP R IS WL
L5 Seds g b aile ol 8 clagSl sl Lol o ol Soe
BEPCT-E AN YA R E L v 1N PO PUPR Y SR P PN L
ST CAP RS SEPIREL PO ] B L P VPR SO N
Sip Sl Fhysw il SiS lem g 0T )0 39l gaio QA S
(oot Jlte (e 42) 3333 o Sl 0 b o

; ICOMOS International Scientific Committee for Stone (ISCS) .

9095l S My ol 2eS



MICROKARST . u5)5 cowgy | MISSING PART . 5405 ( Satiiify | PERFORATION . (Soud &lyguo &lygus PITTING.;.\..::‘;,,',..»‘;,,',..»I

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.

51 2,les Judo 4y a5yl (655 (hards il gl (s Bl 51457 S dsle Siladad oy o5Mze
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Scotland, Arbroath, Angus, Arbroath Abbey, 1992, Individual stone bed hejghts. 20 cm.

Pers. Archive Ref MQ 14 / I. Maxwell .
JEEPNC. T VR EE SRESTRPAS £ AT J NN AL WU SR GUVI SA BUR SR PO

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

Slas S 50 (b () jui g s il 0851 )5 S ay ol 0phe Oy aslomigl o od (g1 0y
el 00yl S dsle galo (GO 4

Scotland, Culzean, Ayrshire, Culzean Castle entrance gates, 1993,
Individual stone bed helghts Ca 200-250mm. Pers. archive Ref PB 35 / I. Maxwell
B P Sy 52 U ) Y LI S i i 4 o3 anlE gog oy
st =X sgas

Alveolization of a porous limestone.
cJrlBuie ST Ko S o gl oy

Malta, Rabat — Gozo, Citadel, 1994. Geol. Inst. Aachen University / B, Fitzner
L OB b o [y g RS e g S L

Deep alveolization of a sandstone block.
s Al Sely S 10965 o (g1 0 i

Italy, South Tyrol, Terlano/Terlan, Maria Himmelfahrt/Maria Assunta, Sandstone, 2000.
Length of stone, 80 cm., IMP Uni Innsbruck / C. Franrzen
e S o X A ggor Yoy 50 5 555l ja 558 By Ja oS ania
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EROSION . ;L. MECHANICAL DAMAGE . S5 corul

EROSION

o

L

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

WsdeM‘jgﬁQNJL&w&@‘@ﬁwoﬁé)waj‘
.J,.':»‘se

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

1 doli 03fg yilaw yo Joleo (1519
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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 fea-
ture is found on heterogeneous stones containing har-
der and/or less porous zones. It may also occur as a
result of selective lichen attack on calcitic stones.
Differential erosion is generally found on sedimentary
and volcanic stones. Differential erosion is synonymous
with refief formation, i.e. the formation of irregularities
on the stone surface. Differential erosion may result in
loss of components or foss 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 fragments,
geological concretions, lava fragments).
. Loss of matrix : Partial or selective elimination of
the stone matrix, resulting in protruding compact
stone components.
- Rounding : Preferential erosion of originally angular
stone edges leading to a distinctly rounded profile.
Rounding can especially be observed on stones which
preferably deteriorate through granular disintegration,
or when environmental conditions favor granular disin-
tegration.
- 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.
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Other remarks :

Erosion may have natural and/or anthropogenic causes.
It can be due to chemical, physical or/and biological
processes.
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LOSS OF MATRIX . <iso; ool i35, cres 51

Differential erosion in the sandsto-
ne Petra dliffs.
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Jordan, Petra, 2004. Photo 4-5m in
height, LNEC / J. Delgado Rodrigues
¥
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DIFFERENTIAL EROSION .
SRS > ; Differential erosion on a

o - marble sculpture visible after
treatment with a biocide and
gentle brushing.
Ot e deen (5 (o A5 ol
oo 9 O e Olge b S lays S

sedla (533

Portugal, Queluz Palace, 2003,
Width of the sculpture : ca.
60cm, LNEC /
J. Delgado Rodrigues
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Loss of iron-rich component

in a sandstone block.
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Scotland, Edinburgh, Carfton Hill
Observatory, 2007, LRMH / V.
Vergés-Belmin
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Malta, Valletta, old town, 2003. LRMH / V. Vergés-Belmin
AT SREUUNEL PR e

ROUNDING . .5

EROSION .

Differential erosion of a fossil bearing limestone block due to loss of matrix.
sadod 08bo (28 et Y S Ay )10 emnsd ST S Soly S (i 85 il

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

joints. .

):JP)&E'S)..)&S.’.MMLQ‘;M:;

S A ez Sogud
RESTERTE S

France, Marseille,
Cathédrale Nouvelle
Major, 2006, Size of each
block : 40x80cm. LRMH /
V. Vergés-Belmin
N R R R
XeoF e B
et XA 1S g ehod

The erosion of this
limestone sculpture
results in loss of
carved details, and
smoothed shapes.
S oS cnl il
Ry ozt 3l 4 ke ST
slml 5 gl Slidsz
ooy lips g Lblo Jisial

|

France, Rouen,
cathedral. IRMH / P.
Bromblet
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FEATURES INDUCED
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MECHANICAL
DAMAGE
(S0

Definition :
Loss of stone material clearly due to a mechani-
cal action.

Wy
il o oI a4 Lasiden S 31 oy 53 5 5!

Sub-type(s) :

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

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

- Abrasion : Erosion due to wearing down or rubbing
away by means of friction, or to the impact of particles.
- Keying : Impact damage resulting from hitting a sur-
face with a pointed tool, in order to get an irregular sur-

(o) 4395 3

ﬁuﬁuﬁjd_lo)?ﬁjlsaudl%gvﬁT 18! a,.ch—
sh s S5 (55 1l cadglS)

S ol 8 IS & e 5 (3 3 Gl S
a).réja.\.&osﬁ.é.ad.,.]u_éli&sa.\.&a.\.;fa)b«_i.l&)}ad.g.\ﬂsi‘sa
Cgmzs Sy el £laile jo Alg5 oo 5l 5l odile L 4y ol
RUCPRPCL K GUES PROWINN B B L N TP U R PRV 4

S Sy 00l aile had g srhas (538, (s 3t Sl S -
Ay ghoe by BLaTHsyguo ds WlgT oo AT 5T Sod il ool
305 0033 Ay o 5 @SSl e g0 4 LI (o £ 55
Al Lobcasdly aselbs asilo )3 ol el ) Sas il s oaile b ey
g AL e 3 IS lgie a4y

ebod Ojguo s 3 065 1 by STUasl S s aS Lol 1 Sudle -
TSP

Sloml gl b 3.5 g 5l 395 5 BU 614y oo 3 52T~
b 45 e wiSle (00380 g (S 434S lgenls  orlauw

face which will assist the adhesion of an added material, AT o ST K
a mortar for instance.
Other remarks : ellasMo plw

In most cases mechanical damage has an anthropoge-
nic origin.
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SCRATCH . 5.

Impact damage on a
limestone ashlar, due to
a bullet.
S 83y &) Apd el
ST S izl glexdlus
AdglS
Lebanon, Baalbek quarry,
small building, 2000.
LRMH / V. Vergés-Belmin
Seday e n Sz sl
A “O\LTX .

Mechanical damage
due to serfes of scrat-
ches on a limestone
element.
ety 3 o3 SlSla gl
ST S ks iz 555005
France, Chartres,
Cathédrale,
2005. LRMH /
V. Vergés-Belmin
a5 A QoS
Xob

Soft limestone showing impact damage. These keying marks were made to facilitate the

. adhesion of a render, which was later removed or has fallen off.

Ay 5l 00595 Me Wvoay ATe 0 g3 00 Sl M (Sdhiaz et jokaio 4Lyl ol o 5 ST S (65, (61 4t o6 1opas
o

Malta, Valletta, 2006. LRMH / V. Vergés-Belmin
o Adle sl

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

298l 49,555 o a4y 05 Jlearl 4y ¢ (S dusle lga0 y0 S0ana ol (S

Scotland, Stirling Castle, 2007. LRMH / V. Vergés-Belmin
SN A 2B W B0 el 7S

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

pavement element. FNIPNV I SR JRYJE R RIS VR JON 1 R THNK SRR 0% IR |

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

¥ R
SN AR i o JgydadyS B
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EROSION . i ls

MECHANICAL DAMAGE . _S_ilSw0 ol

MICROKARST
SN gy

Definition :

Network of small interconnected depressions of
millimetric to centrimetric scale, sometimes loo-
king like hydrographic network. Microkarst pat-
terns are due to a partial and/or selective disso-
lution of calcareous stone surfaces exposed to
water run-off.

ey

wleio 53 SRSy @ Jaie SeS sla (S8 958 51 sl S
Slel Ol 4ot Al &4 dned oS 4T (5 psiib U (g pitnleno
L/ g smdg0 M 31 ol (a8 S Cawgr s oSl el b
318 Gl Gl 2y 50 AT el (BT GleFoaw pulaw ;0 (5
WS o0

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

1 doli 03lg yilaw j0 Joleo (15519
S 2l agge 23\ oYy i G allry (Do s o
Dy IS sy Scs g\ pgasile

Not to be confused with :

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

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

13940 oLl 259,190 b
La|a~554=\.,:¢.,faw&d{d&,ﬁ)ﬁjﬁw\@ma}bﬁsoﬁhé\ap -
(g ol S 5 (05 poilos (ol 1) W35, 5 e3fif Lol §f
RIS S B ACRCH RN SRR S PYE-PRREPRCINCOPN T RPIv
Tyuamrin (5355 gy aSST Lo codl LSeod 50 51 ool ool

NCOWH DS TRCH JE TR JPPgeT
e g0 s ks lo Alall (Gl 45 S 82 (g (33
8L o peskeo 1 STy (g terkre ol 10 SLASH L Layalig

Other remarks :
There is no trace of any granular disintegration or sca-
/ing on the stone surface.

rollasMo b
°-\-1°~—<-3-4CJQ~465)Q°3’& B ey g sh ooy aisfone
gl gol
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MICROKARST . ' §i) : ¢ : ! i '
: s ). > : 4 7%  Microkarst developed on a limesto-
% : % ne sculpture.

S Ao g5y (95T Cawgy o]

ST

Turkey, Nemrud Dag 2002, Head of a

statue (Apollo), Height of the image :

¢. 60 cm. Geol, Inst,, Aachen

University / B, Fitzner f

sl o Sy Sy XX iaS 5 Savg5ei

Uy tomnga. paBn? 3905 ol 15 )
. 0‘>~\ aSaais . N

Microkarst developed on the base of a

chalk column particularly exposed to wea-

ther.

3385 (25 gt S Al (S5 1 (95T Samgy pndl
FOW PEL IS IR S PERCIEI

France, Amiens, Cathedral, westem facade,
1992, [RMH / V. Vergés-Belmin

r
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MISSING PART
;ét&éils

Definition :

Empty space, obviously located in the place of  iuiosg S 51 id B 5,05 1,8 Jomo AT &5 I sLas
some forrnerly existing stone part. Protruding (o) B Ao dir 1 U it 03 At g U 505 Crgpe
and particularly exposed parts of sculptures .. o2 lan Ol g o5 31 o L s (15 ..o

(nose, fingers) are typical locations for material
loss resulting in missing parts.

30 ol 51 50 dgmeS 395 41 yoncke Lisled

Equivalent term to be found in other glossaries: 1 4ol 0515 palus 5o Jolre (57515
Lacuna. D G 3geS
Subtype(s) : _ (L) 43gF 5
- Gap : hollow place in the stone surface, hole. g o K el 53 5 (gl : G ( I (sLib-
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Chimney structure showing hole and loss of sandstone masonry.

FEARTRTE S WK WP UNIPFCY PPIOUT JUINEEIPYYY £

Scotland, Edinburgh, Carffon Terrace, 2002, British Geological Survey / E. Hyslop
& Akl
A0 (o ey (e dw XSyt A5 53 S

The nose of this marble figure shows a missing part.
228 (o LS |y Sy (2 0 p0 0,50 (2l (o

France, Versailles, Castle Park, Sculpted group "Le bain d'Apollon”, 2004.LRMH / V.
vergés-Belmin B - ENEWECSINES NV IR RIS VESo
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il MECHANICAL DAMAGE . _S_3500 conl

PERFORATION
(Sl Fly g 1y g

Definition :

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

ey

30 logose (oodaws I SoLAS U 08 (Flygm (505 Olui b Sy
OhPlr alrwg 41 b 5 5150 lawgd 45 (g posiilis U (g homlo (lidlo
(38 B A G iy U SO 9o 1y g el 0005 Sl
ST o0 393 S (399 503

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

1 doli 031g yilaw yo Joleo (1519
S\ oo Ty

Not to be confused with :

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

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

19 gl ol 133 9,190 b

Srenkes olhie 30 32y (S Ehypes JSAT AT S 05 g (g -
ool (S gty o0 1 55 55w el g 0351 palon f oS
a8 dolasinaSeas) gl least SIS . N> glnd-
bl slomt Sal Fhy g Flygu

Other remarks :

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

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

- marine molluscs (e.g. : fithophagus sp.) on stones
which have stayed under water for some time (diame-
ter : c. 1 cm).

wllasMo b

oLzl (o0 aiile) 325 el Sy Lo gd Vgoma 8ok 2\ jges 2\ yman
Qg g0 5 Oh gl Cob (S ol Lol 13 098 00
gl S e
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PERFORATION . (5o ¢ 1,50 ¢ygs

Perforation by ma- 5 * K . Perforation of sand-

rine lithophagous or-
ganisms on a limes-
tone sphinx found
during undersea ex-
cavations after an
immersion of several
centuries.
Lo (Sad Eligw Elhew
Sy ot st Slisyl>
( oSidinl) Joodlg2ltonna
5o a5 Sal S iz 3l
sl 5 slo Sslalles
STy 8 e aSST 5 losy
GbS sl 0og 3y
VRS
Fgypt, Alexandria,
Kom el Dikka open air
museum, 2006, CICRP
/ P. Bromblet

stone due to mason-
ry bees which have
entered the mortar
joints and burrowed
into the soft sandsto-
ne beneath the sur-
face layer.
ale (Sod Ehgw Ehgw
sl Gl sl S
Sl 45 i Juesy9005
0920 41 5 00h EDle (slagys
QY ey Siw awbe
sl 085 i oelans

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

Poden) pde g8
o5 Lo X E it
Pt < el

Perforation due to wasp activity.
BTSN EL S Y JP T DT

France, Avenay-Val-d'Or, Church St-Thérain, sandstone, 2006. Reims

University / W
G. Fronteau o s OSEAS R F Lai B ) 5 s (GleadS 1 Sous aia

PERFORATION . (5o &159w &lygm

Geometrically organised perforations, forming letters of the word
“farmacia”.
el ools JSies 1) farmacia"eals s > ptaie o JSub 4r 45 (S g gm0

Italy, Venice, Istria stone, 2007. Diameter of the holes : 2mm. LRMH / V.
Vergés-Belmin bt e jean B XN AN g Ay S
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PITTING
(S () g (o) g

Definition :

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

pits can also be observed.

Wy

oo 1 yReS b (5 plosrles 03151 53 Bos oF wiilo Al Sl )9
w9 Paro b (gl Algiuwl KD 4r Loges (Digmw sla Elyem
Cjguo Ay ABl S0 pdd (b Wgund 4z S s Alwguls
-0 g 0B Lo ! (100 3o s gt ot () g (SS9

Equivalent term to be found in other glossaries :

1 doli 051g il j0 Joleo 1519
Ssfi-

Not to be confused with :

- Microkarst, which creates a network of small intercon-

nected depressions of millimetric to centrimetric scale.

- Perforation which is, in general, induced by a sharp
instrument or an animal, and usually induces much big-

ger and deeper holes than pitting.

10 gui ol 339,190 4

35S sSA g ot (S (B 58 S G 4Tl So8 § Cngy-
bl oo Sl (6 ol U (6 proudee wliile

503355 il b 525 3l g Tagas aSL S 02\ syt s
2Ozl (e S y5m0 ) 55835 5 S Sl po s S 0 Vgans
culed

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 abra-

sive cleaning method.

ol Mo il

mady bl (GBI (odge ol B ol S0 (s (g
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Pitting developing on a marble sculpture.
Microbiological origin is probable.

b demazee S (59 52 (SAD B340 ] g
el (S5 0000 Ko Liia (gl Vi

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

N L el g g 31 (oen 52

PITTING . Sod 0jgw 039

Pitting, developing on the upper part of a broken

; limestone column. Microbiological origin is probable.

A S ST S (520 S 2V 0 (535 1 50D B3 003 90
2l (S35l g S L Yiazol

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

- R A .
st B 3g3 g B X L S\ sat gy s A gpa

Pitting on an Istria limestone column. The black color of the stone is due to the presence of a
black crust tracing its surface.
Bl oo T ks (695 S5y obeas (588092 5 51 oL Koo 0l Sy |y | ST St (920 S (55 (S (3 9w (3] g0

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

AN AN iy s yab

Pitting due to lichen colonization on a limestone block.
(ST S Spl G SolS 0 515U (I (3 0 0335

Lebanon, Baalbek temple, 2000. LRMH / V. Vergés-Belmin
e o e Sidas Suns
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CRUST

Definition :

Generally coherent accumulation of materials on
the surface. A crust may include exogenic depo-
sits in combination with materials derived from
the stone.

A crust is frequently dark coloured (b/ack crust)
but light colours can also be found. Crusts may
have an homogeneous thickness, and thus repli-
cate the stone surface, or have irregular thick-
ness and disturb the reading of the stone surface
details.

ey S

ol (550 072 0y 951 gedins (5 1 Oy O g0 Sl Ygano
il Koo 31 Juole 51 g0 of o a3 (6915 (39 52 (SR St & ool
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9 <00 g2 > 9080 Colind (51,10 ! (1Foo 0 S O gl B i (9
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Relationship with the substrate :

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

&».wua);) Y Lbldy

Al Al (688 b Cherd  Sainn 3 Y Gl Sass 1S
il oo Ko oole (gl oy s Y loal hao dme S (i)

Sub-type(s) :

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

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

() @8 3

S (85 (69 (S Lars 0 loges aSdigs 06 tolw pid -
5 (00 oS5 ()l STL L A5 sl S ed cublas
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Not to be confused with :

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

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

impact, or on water pathways. These two characteristics
differentiate algae from black crusts.

- Patina : Black iron rich patinas, which develop usually
as a thin layer enriched in iron/clay minerals on iron
containing sandstones, and are located on all exposed
parts of the building/sculpture, not only on parts shelte-
red from the rain impact.
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PATINA .
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SOILING .
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SUBFLORESCENCE .
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BLACK CRUST . st oys5

Limestone sculpture,
black crust.
ol B (ST K0Sy

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

&
S AN SO L I VWAL
AR S o =B\

[t [y dmsga: pozihn
s RGN

Black crust tracing the surface of a limestone
sculpture.

< SRT Koo 0,80y S ek (65 olguw kB

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

"
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s pasiBoN 30t el

Porous limestone, salt crust (halite).
Aoda) (Sad B Joelune ol Kin

Egypt Cairo, Mosque, 2000. Stone width . ¢. 30 cm. Geol. Inst. / Aachen
Univ. / B. Fitzner
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DEPOSIT Definition : Wy
Accumulation of exogenic material of variable ;i _ts 4009565 lociolius b G315 (g o g o dibls!
thickness. Some examples of deposits : splashes
of paint or mortar, sea salt aerosols, atmospheric
particles such as soot or dust, remains of conser- ] -
vation materials such as cellulose poultices, blast -0 g (5 lonil O g0
materials, etc.

. P
$97 Sy el 50 Seod b @153 (Do 1 Sy (3uieih o uunibly b i
(S Slowd wiile SiBLas Ogw (sL& Ll 9 0,5 L 0090 wiile

Relationship with the substrate : o) ¥ LS
A deposit generally lacks adhesion to the stone surface. NS CORFI SO PRI EINCIRY. 1 ORI
Equivalent term to be found in other glossaries : L aol 0515 b ;o Jobeo (5519
Surface deposit. NP\ PP LE. A SR
Not to be confused with : 10 g ol 3 0,0ge

Bird and bat droppings are considered as geposits, Whe- ¥ aSiT Jlo- caigd oo o grandrotontia 83 a5 las go0iy Yl
reas bird nests, spider webs are to be considered as H/0-  \f o los a sy pemd (gie s pSis 6l s 5 sl

logical colonization.

wollasMo b
Other remarks : PR T Kt PO LS. SISOV < JOF FRN PRI S SRS
A deposit can be described for colour, morphology, size 08 Fiog Lida b/ 3y capls Sl

and if possible nature and/or origin.
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DEPOSIT . <.

Deposit of pigeon droppings on granite sculpture.
(S0 S $ ) P ptb Gendi o3

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

o
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The me_:terial detached from the sandstone block forms a
deposit. el 0010 G 45 oSS (Ko dusla Soly 3l oo laz Slge

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

DISCOLOURATION
SOy oS

Definition :

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

- hue corresponds to the most prominent charac-
teristic 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 chro-
ma colours look dull and grayish. Sometimes
chroma is called saturation.
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Relationship with the substrate :
It may affect the surface and/or be present in depth of
the stone.

W a¥ L bl
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Equivalent term to be found in other glossaries :
Chromatic alteration.

1 doli 031g yilaw yo Joleo (1519

Other spelling : Pyl 6 ple
Discoloration (US). ----
Sub-type(s) : () 595 25

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

- Bleaching (or /ading) : 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, gene-
rally very superficial. Dark and bright colour marbles
often show bleaching as a result of exposure to wea-
ther.

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

- Staining : kind of discolouration of limited extent
and generally of unattractive appearance.
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Not to be confused with :

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

- Soifing : refers to a tangible deposit and has a negative
connotation

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

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

Some typical yellow, orange, brown and black discoloura-
tion patterns are due to the presence of carotenoids and
melanins produced by fungi and cyanobacteria.

Darkened areas due to moistening may have different sha-
pes and extension according to their origin : pipe leakage,
rising damp, hygroscopic behaviour due to the presence of
salts, condensation.
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Red colouration on a
marble bas-relief.
ST S5y Od Ky 508
Ry A yy Gl

Iron oxides are driven by
water from the rusting rai-
ling, and induce the deve-
lopment of a brown stai-
ning on the underlying
stones.
03,87 ey 100 35 855 T ST LT
350t Sl oged o a5, ez ge g
el 00 (25 S

Italy, Certosa di Pavia,
1992, height : ¢, 0.5m,
KDC. Olcﬁ/'gg / 8. Simon

i France, Chartres, Cathedral,
A R I e

2004, LRMH / V. Vergés-Bel-
min

et IDogas e\ ) .
RS QEWTUIN I SAC - WA

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.
FeS e B (g SOy i S ol
S8 31 e asols  Sad agdw Com 4 sl
3 agSilad el Sl 3l o yra 0 535
iR 0 b 0300y (5l 99 e 0amliia yguss
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Stains on a limes-
tone pediment
underneath a bron-
ze sculpture.
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. Hungary, Budapest,
2001, Sculpture c.

- 3m height. LNEC /J.
Delgado-Rodrigues
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Italy, Venice, Piazza San Marco, Rosso
di Verona marble, 2007. LRMH /
V. Vergés-Belmin
of . &
CrgesS R Ly (I Koy 3850 8 0 yoi S
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STAINING . So-i S
Moist area on a sandstone
rubble built wall as a result of

Staining from water
absorption or vapor conden-

a concentrated discharge of
rain water from a broken
downpipe.

SleStmoglBslasis,lens g5ycash, E1s
SR80 5 oAU oad Al S dusle
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Scotland, New Lanark, South
Lanarkshire, Long Row residen-
tial block, 1996, Rainwater
downpipe 100mm in diameter.
Pers. archive Ref XM 12 / Ingval
Maxwell
Gy S 301 89, 39 e S
S04 WO S oS (s o
el Jeb ey

sation occurring on marble

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

K. Normandin, M. Petermann
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RO SRR S
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EFFLORESCENCE .
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EFFLORESCENCE
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Definition :

Generally whitish, powdery or whisker-like crys-
tals on the surface. Efflorescences are generally
poorly cohesive and commonly made of soluble
salt crystals.
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Relationship with the substrate :
Effforescences are generally poorly bonded to the stone
surface.

W aY L bl
..\jﬂo&@lgw.\iﬁysam\ﬁaﬁ&

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

1 doli 031g il ;0 Joleo 15519
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Not to be confused with :

- Subfiorescence : 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.
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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 (/a/ite : NaCl) or sulphate
(thenardite : Na,SO,), magnesium sulphate (epsomnite :
MgSO, . 7H,0), but they may also be made of less solu-
ble minerals such as cafcite (CaC0,), barium sulphate
(BaSO0.) and amorphous sifica (SiO,. nH,0).
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EFFLORESCENCE . o o
* ! Efflorescence on dolomitic limestone related to historic air pol-

lution. Jgd (a8 F2gIT 5l il (e gled SaT S (59, (S 0y

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
P o o Coe e
S GBS g Qg XD e Nz P M S e PO (S S pboYeyd
- S SN Ay e Sgde

Formation of salts forming efflorescence on the surface of

sandstone masonry, focused at joints between masonry blocks.
S el G sly0 5 AT St ansle (55 0358 D50 & Sl (S JS
sl Bl ez ezl

WA 5
Scotland, Glasgow, McLennan Arch, 2005, image is approx. 25cm
across. British Geological Survey / E. Hyslop o
S 350 pead 3 o8lg 2o XD US| ) Sl e o
A g A (e et 2

() 9350 . ]
Limestone block showing salt efflorescences.
ST S iz 1 Ko dnlad 15 35 0598

USA, Santa Barbara, Mission, 2008. Block size : 30cm. Véronigue
Vergés- Belmin / LRMH
st + e S gha s Al X R 08 1At 8o A s Jolstn dndS
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Definition :

Compact, hard, mineral outer layer adhering to
the stone. Surface morphology and colour are
usually different from those of the stone.
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Relationship with the substrate :
Encrustations generally adhere firmly to the stone sur-
face. When an encrustation is removed, adhering stone
materials may be taken away with it.
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Location :

Encrustations are generally found below areas of the
building where water is percolating or has percolated in
the past.
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Equivalent term to be found in other glossaries :
Incrustation.

1 doli 031g il ;0 Joleo 15519
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Sub-type(s) :

- Concretion : Kind of encrustation having a specific
shape: nodular, botryoidal (grape-like) or framboidal
(raspberry like). Concretions may even have conic sha-
pes 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.
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Not to be confused with :

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

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

10 gt oLl 3 0yl g0 by
wﬁo)ff@)ljémml%y@&a&qm%ajljzaé -
oSt Shasl ool oTaigT o lasy et as a8 5 B0
00y Wy o, Sosly el andiaisemg BiLL oad T3l ghasles

et
Sgujjaaym'ywmm._\;jjﬁqm%@mawl
(s o 3 oS AT giile ol by S jums (BT (0 g o0l 5
e o gl 1 anh Sl 5 6 5 g3l by Sl

Other remarks :

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

ol Mo il
A5l (§31g0 (SL CnmnlidS &l S 5 gl ool (3, S 20y
395 Ui TLicie ol (o dr 9 0l (00 E )2 4 ST g1 5 alanwlg oy
LT oo 3 Wl 5 (6 3 (slooumaST ol culin STIE rasly o Lo
gl ge Bl

ﬁ ICOMOS International Scientific Committee for Stone (ISCS) .

9035l S Mol (o ol 505

ENCRUSTATION .



ENCRUSTATION . ¢y diwgs
>, Concretions with the form of

stalactites under the arch of the

aqueduct built of limestone.

Bl ) 50 caxSYLLL S 4 Lo JBw
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Calcite encrustation covering
a limestone masonry under an
arch.
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Portugal, Lisbon, Aguas Livres
Aqueduct 2002, Blocks are ¢. 1m
wide. LNEC /J. Delgado Rodrigues
X85 5 e W g ST
I o g 393\ S gl Gl

France, Vaison-la-Romaine, ancient
cathedral Notre-Dame de Nazareth,
AcA/oisl'er, 2005. CICRP / P. Bromblet
S5y S 5 Fouds 2z (Gl aange
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Calcite encrustation linked to water leached from joints, on a grani-
te, sandstone and schist ashlar.
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Scotland, Isle of Iona, ancient convent (detail), 2006. Length of a stone,
¢. 25 cm. CICRP / J.M. Vallet
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Definition :

Thin covering or coating layer generally of orga-
nic nature, generally homogeneous, follows the
stone surface. A film may be opaque or translu-
cent.
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Relationship with the substrate :

A film generally adheres to but does not penetrate into
the substrate, possibly changing surface properties
(aspect, colour, permeability) of the stone.
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Equivalent terms to be found in other glossaries :
Pellicle, skin.
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Not to be confused with :

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

- Encrustation, which refers to a strongly adhering mine-
ral deposit, and may not follow the surface of the stone
as a film would.
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Other remarks :

Paint layers, certain categories of water repellents or
protective agents (antigraffiti), sealants, are considered
films. A biofilm is a kind of biological colonization (see
this term). Through ageing, a film may loose its translu-
cency or detach from the substrate.
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FILM. 5iGay
e Porous limestone ashlar partially covered with mul-
= tilayer paint film.
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Malta, Valletta, old town, 2003. LRMH / V. Vergés-

Belmin .
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GLOSSY ASPECT  Definition : g 3
RS- Aspect _of a surface that reflects t_otally_or Partial- L ¢ ol quba w3l o3l ) 559 51 aminior b e 45 galins St 5o
ly the light. The surface has a mirror-like appea- 35l e

rance.

Equivalent term to be found in other glossaries : 1o aoli o3l sl 50 Joles (551

Polished surface. & pdan 3V G

Other remarks : Moyl
A glossy aspect may be due to previous polishing (inten- L ohat) st (gl 3,50 51 Bl el s b L
tional or not), or to the presence of a transparent film
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Marble column, covered with a super-
ficial film of polyvinyl acetate.

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

The glossy aspect of this para-
pet is due to the repeated rub-
bing action of people leaning
over the bridge.

25 ke 31 Boliz 033 (ol o e
oduds LAU Wied 0 4SSy 4y 4T (gol3l
S el B Y L odadiy: (2 pape gt

Sl ks
s9tate & i gRape plaBl G (b 5 09,518
e 4oy S a5l 3 sLos oo S5l

]

SAedy

France, Paris, Opéra Garnier, 1999.
Diameter of the column : ¢. 0.7 M.
LRMH / V. Vergés-Belmin
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Italy, Venice, Rialto Bridge, 1994
LRMH / V. Vergés-Belmin
5

.
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Glossy aspect on pavement stones.
R

Malta, Valletta, 2004. LRMH / V. Vergés-Belmin
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GRAFFITI Definition : iy 2
T Engraving, scratching, cutting or application of .. L &5 oo b E a5 ;
e Ky ’ ’ dlio o o b 2o ¢ o b (St 1 (( Sudlys (5) 00sS
Sm R paint, ink or similar matter on the stone surface. i < >
S o (59
Other spelling : Ly 9b bl

Plural : Graffiss.

Other remarks : ellasMo plw
Howerer some.arafit may have hitorcal, scsthetial . 7225 Mz o8 by o s 5
d g 4 ! (P20 sl (3t oog bl s e (155 hgs (B caz S

or cultural values and should be conserved. A o e
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GRAFFITI . (o35 55150k . .
* B S0 3 Marble sculpture of the Potsdam Sanssouci park coloured by graffiti.
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Germany, Potsdam castle, LRMH / V. Vergés-Belmin
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GRAFFITI . (o35 5,550

GRAFFITI

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

st ol 0 s )

Graffiti obtained
through scratching.
L emgd 50
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Portugal, Lisbon, Aguas
Livres Aqueduct, 2005.
“Alex” spreads on c¢. 1m.
LNEC / J. Delgado
Rodrigues
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Malta, Valletta,
2006, Porous limes-
tone, LRMH / V.
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Definition :

Chromatic modification of the material, general-
ly resulting from natural or artificial ageing and
not involving in most cases visible surface dete-
rioration.
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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 gene-
rally observed in outdoor environments, and develops
quite uniformly on the stone surface.

- Oxalate patina : Orange to brown thin layer enriched
in calcium oxalates. This kind of patina may be found in
outdoor environments, often on marble and limestone
substrates.
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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 accumula-
tion 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.
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Oxalate patina developing on limestone.
LSl K g5, SYLLS T K

Morocco, Volubilis archaelogical site, Basilica, 2006, Width of a stone . ¢. 45 cm. CICRP/
[REPNCE W {NEPELTE CUIVACESTA GO A SUNVERR UEPA PR CHE PN PV WA

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.
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Czech Republic, Prague, Cathedral, 2002.
Stone size : ¢. 30 x 50 cm. LRMH / V. Vergés-Belmin
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] M This sandstone sculpture, originally of light colour, has developed an iron rich patina over
~  time.
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Czech Republic, Prague, one of the sculptures of the Charles Bridge, 2002, LRMH / V. Vergés-
= Belmin
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DISCOLOURATION
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SOILING
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Definition :

Deposit of a very thin layer of exogenous parti-
cles (eg. soot) giving a dirty appearance to the
stone surface.

S 4S5 (6590 uilo) 315 g5 133 31 SHU Hlwnt (51 A o &
B oo Koo gl 4y LS

Relationship with the substrate :

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

e 4y L LS
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Equivalent term to be found in other glossaries :

1 doli 031g il j0 Joleo 1519
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Not to be confused with :
- Crust, which has a visible thickness.

10 gt oLl 3 0yl g0 by
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- Deposit, which has a visible thickness, and not syste- 355 A A g3 52 ety o sl (5110 4 s b -
matically a dirty appearance. : T ~ :“““‘ )
.oy‘so.vg%muzus" 6'-!&&-'

Other remarks : welliaMo pbuw

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 run-
ning water or heating convection.
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SOILING .
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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.
ok aike (Ki18,5 Sz els Ll g Gl
S s el OT s Slge ly 00l lays (Kiw
o AT el (Kol laaiy 4y ssame OT Gl e
Lol Salz oy gl gamilia Jora Ailes

France, Versaifles, Castle Park, marble sculpture,
2002, Large side : ¢. 0.6 m. LRMH / V. Vergés-
Belmin
RN e B 9B S J 35 cyayno S
B AT VTN

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

S 50,5 et Juols alila 443 SHU (K18, Sy
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France, Marseille, La Nouvelle Major cathedral,
Grey Serena sandstone and white limestone,
2006, Size of the tympanum : ¢. 2.5 m, CICRP /
J.-M. Vallet
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Soiling on the surface of a limestone sculpture protected
against rainfall.
Sl il yo ol cblax SaT Siw 0,8 gl j0 K18,5 Sy

ol

France, Reims, Cathédrale Notre-Dame. Facade occidentale, portail
central, 1989, Head size : ¢. 40cm. LRMH DIA00015622 / J.P.
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SUBFLORESCENCE
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Definition :
Poorly adhesive soluble salts, commonly white,
located under the stone surface.
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Relationship with the substrate :
Subflorescences are hidden, unless the stone layer
over them detaches. In that case, salt crystals become
visible on the newly exposed surface.

Y b bl

Oless St oazi oz (T3 SVL S ¥ aT oobole 5 Sasls 55
o (g5; Kol (gl ygls o rlaw Y shas &g j0 aile o BU
S oy BN o yae Sy

Equivalent term to be found in other glossaries :
Cryptofiorescence.

1 doli 05lg yilaw y0 Joleo (1519
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Not to be confused with :
- Efflorescence, which corresponds to salt crystalliza-
tion on the surface of the stone instead of under it.

10 g oLl 3 0yl g0 b
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Other remarks :

Subfiorescenceis 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.
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SUBFLORESCE . SiiSs 135

Formation of white subflores-
cence, 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.

5 g Sy S KIS 15 oS5
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Scotland, Glasgow, Newark Drive,

2005, British Geological Survey / E.

Hyslop
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BIOLOGICAL
COLONIZATION

) gnxd

Definition :

Colonization of the stone by plants and micro-or-
ganisms such as bacteria, cyanobacteria, algae,
fungi and lichen (symbioses of the latter three).
Biological colonization also includes influences
by other organisms such as animals nesting on
and in stone.
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Relationship with the substrate :
Direct growth on and in stone or stone cavities ; also
indirect influences by nearby trees and other organisms.

e 4 L LS
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Equivalent terms to be found in other glossaries :
Biological growth, biological overgrowth, living exoge-
nous material.

1 doli 03lg yilaw y0 Joleo (15519
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Other spelling :
Biological colonisation.

Not to be confused with :

- Deposit : consists of an accumulation of exogenic
material, such as dust, droppings, on the stone surface.
For instance, a bird’s nest, a spider web are part of bio-
logical colonization, but bird or bat droppings are depo-
sits.
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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 different
microorganisms embedded in large amounts of extracel-
lular slime. These cohesive often sticky layers may
shrink and expand according to the supply of water.
Biofilms often create multicoloured biopatina by produc-
tion of colouring agents. Higher plants grow sometimes
to a considerable size at unexpected locations.
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BIOLOGICAL COLONIZA- BIOLOGICAL COLONIZA-
TI TION . g

ON . i) gons 4 — This mason wasp nest on a Biological coloniza-
SN 4. 3o & sandstone carved element cons- tion constituted of an
titutes a type of biological association of algae
colonization. (dark grey), lichen (light

grey and

orange) and mosses

(green cushions, 2cm

large).
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France, Bourges,

Cathedral, limestone

bank, 2007. LRMH / V.

Vergés-Belmin
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India, Fathepur Sikri, 2003. LRMH
/ V. Vergés-Belmin »
RN a6 ey

Biological colonization (essentially plants and algae ) on
a limestone masonry.
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Malta, Mdina, gate of the old fortified capital, 2005 IMCR / J.
Cassar
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Dark grey diffuse biological colonization in dolostone and
limestone.
OB ST S g e g5 Sin (55145053 (52T U Uy 44 (s o
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Portugal, Tomar, Christ Convent, 2001. Photo of 10m width
approximately. LNEC / J. Delgado Rodrigues
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BIOLOGICAL
COLONIZATION .

ALGA

Definition :

Algae are microscopic vegetal organisms without
stem or leaves which can be seen outdoors and
indoors, as powdery or viscous deposits (thick-
ness : 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 sub-
strate remains moistened for long periods of
time. Depending on the environmental condi-
tions and substrate type, algae may form solid
layers or smooth films. On monuments, algae are
constituted of unicellular to pluricellular clusters,
and they never form macroorganisms.
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Relationship with the substrate :

Algae generally constitute superficial films. They may be
found also deeper into the substrate (under scales, in
cracks).
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Other spelling :
Plural form : algae.

Not to be confused with :

Algae may be confused with epilithic lichen, with fungae
and sometimes with soot or mineral deposits soiling the
stone surface. If algae are present, wetting and brus-
hing the surface will turn it to green due to the presen-
ce of chlorophyll.
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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 yel-
low 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 surfa-
ce is only a solid host for growth.

rollasMo b

RSl g 3aio (glo a3g8 e S 51 5 2lom 5 ST larl g e
OIS (oo Mgad g s ailad 05 T 530 5 S (g9 5 Coh (e
4 ¥50n0) 1 pgily o (Ll Lo sl 5o)8 o015) s (SlgSler &
LS gl S0l 50,8 glaSioz ;00 3 M50 55 (T o548 3353,
Obimas jod 31 edIAS oo 0dpel (T e (SUSude anndS 8 as
5 51 ™ oo (518 48U 55 ale w5005 g S (SKion
Cgre (IS e e S Syfge o s 2L ST, 2
A sl e S ks S rlas Vsono Jlo 10 45 1358 oo
s Sl

; ICOMOS International Scientific Committee for Stone (ISCS) .

o995l S Mol iy ol 2eS

ALGA . s_i»



LICHEN . .15 MOSS . .- MOULD . s s PLANT . .5

Green algae growing on a

Red algae on a bas-relief
limestone buttress.

sandstone sculpture.
s ey (59 1 e Sl oy ORI (35 59y Foy8 Sl
. = + S duwla At
ST Ko S >

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

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

Sey, 2003. LRMH / V.
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Green algae developing on a lime render on stone
masonry.
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Czech Republic, Nedvedice, South Moravia, Pernstein
Castle, 2004, National Heritage of the Czech Rep. / D.
Michoinova
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Definition :

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

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

) 4¥ L bl

b (595 oedt oS olossl b slpabadt e ) j ot oS3 SidS
Rz Bleed Foe dy aiilgl codS oloSlin ) g i oo ddy S
BUCELRPYEIE CORRRRCINN IO

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

All /ichen represent symbiotic growth of a fungus and
green alga or a cyanobacterium. Lichen is a common
feature on outdoor stone and is generally best develo-
ped under clean air conditions, but growth may be faci-
litated by certain pollutants such as nitrogen oxides
derived primarily from vehicle pollution or agriculture.
Former lichen growth may be detected by typical pitting
structures (see this term) or lobate or mosaic patterns
and even depressions.
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Lichens on a marble figure.
RS Se SgySialS

Lichen on marble sculpture.

« a0 AewnZa S (G5 Sl
Portugal, Evora, Cathedral,
2001, Pieces of 1.5m height
approximately. LNEC / J.
Delgado Rodrigues

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

Lichen on a coarse grained granite Folious lichen
monolith. _ o (Ramalina sp.) growing
ails mdhS az LS S g5, Kl on a granite dimension

o

Portugal, Evora , Almendres Cromlech,
2004, Monolith 2m high approximately.
LNEC / J. Delgado Rodrigues
o LIS G ap Tl Yo uSem)
S a5 ) I8 g S

stone.
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France, Penmarc'h, Saint-
Nonna church, 1991.
Picture small side :

15cm. LRMH
DIA00091617 / T.P.
Bozellec
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White folious lichen on a basaltic Tiki
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French Polynesia, Marquises Islands, Atuona, 2006. LRMH / G. Orial
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BIOLOGICAL
COLONIZATION .

MOSS

Definition :

Vegetal organism forming small, soft and green
cushions of centimetric size. Mosses look gene-
rally like dense micro-leaves (sub- to millimetric
size) tightly packed together. Mosses often grow
on stone surface open cavities, cracks, and in any
place permanently or frequently wet (masonry
joints), and usually shady.
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Relationship with the substrate :
Mosses develop brown rhizines and may create a micro-
soil zone between the stone surface and the green part.
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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, absen-
ce of microleaves).
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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.
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Different kinds of mosses developed on sandstone.
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Sweden, Stockholm, Skanska / M. Klingspor-Rotstein
Y&
S5 St SIS

Chalk sculpture, showing mosses, which appear brownish (typical aspect
during the dry season), and are developed on the upper part of the figure.
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France, Amiens (Somme, 60). Notre-Dame cathedral, 1991. Head size : 20 cm.
LRMH / V. Vergés-Belmin
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Moss on the joints of a granite ashlar.
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Scotland, Aberdeen, St Nicholas Kirk. Pers. Archive Réf. N°30 / I, Maxwell
SIS 533 55 IS s S
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MOULD

Definition :

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

Moulds, by their filamentous and/or chain-like growth
may penetrate several centimeters into the stone sub-
strate.
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Equivalent term to be found in other glossaries:
Fungi.

1 doli 0515 il ;0 Joleo (15519
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Other spelling :
Mold (US)

Not to be confused with :

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

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

- Salt effforescences, and initial stages of calcite encrus-
tations, which are both mineral features.
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Other remarks :

Mould often creates serious damage by chemical and
mechanical action and heavy discolouration. As the
metabolism of mould necessitates organic substrates
mould often develops on algal metabolic products found
on stone. Organic pollution of the atmosphere also
favours mould growth.
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Down-like white mould on a limestone block.
<SR T S Sy 65 Mile I, has KuS

: b :
France, les salles Lavauguyon, Sainte- Futrope
church, 2008, Photo large side : 40cm. /

V. Legoux 3 A
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PLANT
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Definition :
Vegetal living being, having, when complete,
root, stem, and leaves, though consisting someti-
mes only of a single leafy expansion (e.g. tree,
fern, herb).

0,10 Syt g Bl cali y (B JolSS cdlo ;0 a5 LS 0ud) 092 g0
Sl ABly b s Sy S Jollds Losd U5 0l g0 (B0 0 4z L5
fade Ldérw By woile)

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

1 doli 051g yilaw y0 Joleo 1519
(&g ou}\.i e o\g\j

Other remarks :

If buildings are not maintained, p/ants 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 deterio-
ration.
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Higher plant (Tetrameles nudiflora) growing on a temple.
e S5 59, 2 (S5 JleoleF 0

Cambodia, Angkor, Chao Sey, 2003. ICBM / W. Krumbein
RV o P S oS

Plants growing on sandstone basalt masonry.

s dusle (35l llas (g5, GOLS O,

Czech Republic, Central Bohemia, Bezdez Castle, 2003. Plant 0,1 -
0,2 m. Nat. Heritage of the Czech Rep. / D. Michoinova.
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Higher plant (Fig tree) growing on a roof.

S ol oy 110 Ly ST St dula) M
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France, Capestang (Aude), Castle (roof), 2005, Length of a stone,
¢. 35 cm. CICRP/ J.M. Vallet
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ENDNOTES
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