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The Translators’ Introduction

This lllustrated Glossary on Stone
Deterioration Patterns, published by the
International Scientific Committee of the
stones ISCS, has been translated to a
large number of languages.

Its translation into Arabic was thus
certainly something we had to do to enrich
the Arabic library in this field. We formed a
team of specialists coming from different
Arab countries in order to translate and
adapt it to the Arabic language .This team
worked hard to introduce this specialized
glossary in its final form.

It is worth mentioning the fact that Mis
May SHAER was the first to embark on
this initiative.

Being aware of the richness of the Arabic
language, its breadth, comprehensiveness
and frequent vocabulary, we were
determined to be very careful to choose
the appropriate term and explain it in
a simple and easy manner away from
redundancy and inappropriateness. In the
case of disagreement about any term, we
opted for a unanimous agreed upon one.

Our primary goal in this glossary is to unify
the Arabic terminology and scrutinize its
equivalent in English.

We hope that this English-Arabic edition
will be of a good help for students,
researchers and practitioners in the field of
conservation and preservation of stones.

M.Hamiane & Others
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The ICOMOS International Scientific Com-
mittee for Stone (ISCS) is providing a forum
for the interchange of experience, ideas, and
knowledge in the field of stone conservation.
ISCS aims at facilitating the publication, dis-
semination and presentation of state of the art
reviews on pre-identified issues. Simplifica-
tion and demystification of scientific informa-
tion for practitioners are also part of the main
goals of the group.

In studies on stone deterioration and con-
servation, terminological confusions lead to
major communication problems between sci-
entists, 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 @ more accurate way in further
investigations.

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

As President of ICOMOS | would like to con-
gratulate the International Scientific Commit-
tee for Stone and its President Véronique
Verges-Belmin for the results of years of re-
search presented in this publication. Stone
conservation is a crucial topic in monument
conservation and many of our National Com-
mittees all over the world hope for advice and
help from the specialists familiar with tradi-
tional and modern methods of conservation.
The lllustrated Glossary on Stone Deteriora-
tion Patterns offers a wide range of sugges-
tions and practical advice. Probably, after the
English-French version becomes avaible the
Glossary will also be translated into other lan-
guages. In view of the accelerating decay of
our stone monuments worldwide this is an
exemplary contribution which will promote the
international cooperation so important in this
field.

Michal Petzet, past President of ICOMOS
Gustavo Araoz, President of ICOMOS
Stefan Simon, President ISCS ICOMOS
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GLOSSARIES
BACKGROUD
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In 2001, when the group began its compiling task,
seven documents, comprising various numbers of
entries were identified as a basis for collecting nd
combining useful terms into a generalised glos-
sary.

The oldest one is an unpublished list of 21 terms
written by A. Arnold, D. Jeannette and K. Zehnder
(1980), who performed that task within the frame-
work of the ISCS-petrography group activities. This
glossary includes an alphabetical list of terms in
English, French and German, with related defini-
tions in the three languages.

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

The third document is the ltalian Standard Normal
1/88 published in 1990 and called “Alterazioni mac-
roscopiche dei materiali lapidei : lessico”. Each one
of the 27 terms in this glossary is illustrated by pho-
tographs, usually in two different scales and by a
graphic chart to be used if mapping of deterioration
patterns is needed.

This glossary, and related definitions have been
translated into English by Apy Elena Charola. This
author has also translated the terms, without their
definitions, into Spanish and Portuguese.

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

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

The 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 definitions of terms
which are found in a slightly altered form in the
present glossary, as an introduction into the map-
ping of stone damages. The thoroughly illustrated
document classifies decay patterns on the basis

of type and intensity. A colour and graphic chart is
proposed, in the same way as the one which can
be found in the Italian Standard Normal 1/88.

The sixth document (Franke et al. 1998) is a multi-
authored book published as a deliverable of a FP5
European Commission research program. The
document is an Atlas and a classification of brick
masonry deterioration. It deals both with deteriora-
tion of the material (bricks, joint and pointing mor-
tars), and with degradation of the whole masonry. It
was developed together with an expert system, of
which the acronym is MDDS,

which stands for “Masonry Damage Diagnostic
System”. In fact all damage types contained in the

document are to be found in the expert system
(Van Hees et al 1995), aiming at helping decision
makers to diagnose the origin of deterioration and
select appropriate methods and materials for brick
masonry restoration.

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

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

To set up the French version of the glossary, the
translators have consulted the background glos-
saries having terms and definitions in French, and
also the following documents: Paper by De Henau
& Tourneur (1998/99), book Dicobat, edited by De
Vigan et al. (1990), and CRISTAL glossary, set
up in 1999 within the frame of European project
Rephael.
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GLOSSARY
OVERVIEW
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The glossary is arranged into 6 families com-
posed 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 de-
viate from this general rule, for instance “mechani-
cal 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 alveo-
lization may be subjected to active granular disin-
tegration or scaling. If there is no more stone loss
from the surface, it will still have an alveolar relief,
but with no further loss of material, and the surface
will have a tendency to soil. The same is applicable
to “erosion” and “biological colonization”, because
a surface may have eroded first and then be colo-
nized 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 deterio-
ration of a stone masonry structure as a whole.

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

on page 2, or go to the index page 76.
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GENERAL TERMS
dale Osledlhas

ALTERATION ¢ ;5 o3

DAMAGE *, >

DECAY UM

ALTERATION

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

2975

Cum o0 lpailas 50k 89,8l i Y be Sl s
B dadb zog slas] 0Sg JEL o o lgds Blasdl
32975 00 g5 szedl g e AW

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

22
saatl] doets el 3lud) JyoY)

DECAY . . N Porad!
Any chemical or physical modification of the intrinsic . P e
stone properties leading to a loss of value or to the $°% bos szl doy92) padlasl) GLsd o) GlasS Jouss g
impairment of use. Laolasia] e 35 Lo laans of lytesd Oluas JI

STl

DEGRADATION
Decline in condition, quality, or functional capacity.

Bolel) Lol Byl of dus il lodl § bollass)

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

als
WDl ol dueg § plass] o legw ST ol Use dilas
aiad (e polEnYl ¢l ..

WEATHERING

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

d525
sl szl pass WM Ga G A8 5] ddlaS dlas
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DEGRADATION ¢ ;30 DETERIORATION ¢ (ols WEATHERING °*4, g3

ALTERATION - ,;5-5 Common alteration of DEGRADATION «;50.5 Degradation of red sandstone
oLy architectural mouldings by masonry due to
; ¢ algae. === defective rainwater gutter
behind parapet.

Aloxhall Y=y 53,8Y diie ;903 i
b s & ol oy sz s9a
; ol clyg )LLMS” ol Ohe usd

8,21

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

s Hotel, 1991. Individual block hei-
ghts approx. 300mm. Pers. Archi-
ve (ref. KD 30) /I. Maxwell

Deterioration of a
Carboniferous sandstone
masonry.

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

2wl Jadl sell g )0 A L oodl e e dasly Al
olagd Jl 6o bes oyl szl e B 3 - de Sl
P

Scotland, Edinburgh, North Castle

Street, 1993. Individual block hei-
FHenigmpmmpes | = ghts approx. 30cm, Pers. Archive

Scotland, Edinburgh, Old Calton ! P % (ref. OU 13) /1. Maxwell

Cemetery, 2002. British Geologi- w

cal Survey / E. Hyslop

Limestone relief showing WEATHERING +d;525 Weathering of a Lewisian

advanced decay. ! Gneiss monolith  resulting
from long term exposure to
the elements.

Ao yah gxadl zod) o0 Hb S
DloedY o dodiite @29 oyl el e el dees
cilisd dbysb 338) (o=l e ozl

.uy.ﬁl:” Plse

Scotland, Isle of Lewis, Tursa-
. chan Stone Circle, Callanish,
. 1990. Width of stone approx.
1.2m . Pers. Archive (ref. GH 9)
/1. Maxwell

France, Caen, Eglise Saint-Pier-
re, 2006. head ca.10 cm, LRMH
/ V. Verges-Belmin
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CRACK * g0

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

Fissure, fault, joint.

- Fracture : Crack that crosses completely the
stone piece

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

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

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

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

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

Delamination is transitional to splitting.

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

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

Cracks and fractures occuring on rock carved
surfaces are usually named after the geological
terminology : joint if there is no displacement of
one side with respect to the other, fault if there is a
displacement.
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Marble sculpture showing a network of thin cracks
(craquele).

(@lhis) 283,01 Olalanl o 3d auleqls5 aly Srgonia

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

Horizontal fracture due to a Star crack on sandstone
rusted iron clamp. ' resulting from corrosion and
| expansion of an iron fixing at
Lkl Tae o u—°5| S the base of a grave slab.
Suasd)
. 0 B0 Gyl jzmedl o ez g
¢ gusbl ol plas mugis JSB

8 wals 3ueld

France, Angouléme, Saint-Pierre Scotland, Edinburgh (Old Calton

cathedral : Western fagade, central
tympanum, 1974. DIA00001685
LRMH / J.P. Bozellec

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

shel Je ddgas dymd poko

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

Cemetery), 2002. British Geologi-
cal Survey / E. Hyslop

Splitting of a limestone
column.

@Ml o e dges @ (:L@.é.’»l

France, Vienne, Saint-André-le-
Bas church, cloister, 1981. Co-
lumn diameter ¢.15 cm. LRMH
DIA00006991 / J.P. Bozellec
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& DEFORMATION |—
>

3439 g0

DEFORMATION

09,‘“.)

Definition : HE-Tges]|

Change in shape without loosing integrity, leading - . i s Coll & s
to bending, buckling or twisting of a stone block. sl yme) sles] d] 5352 Los @loS Slasé “’9“\" '3 e
ool S Ju8 gl gt (Ldse

Equivalent terms to be found in other (65T Sylun @ b3gys (o 18 85,0 Oloxlhas
glossaries : : Loa¥l ) oads
Plastic deformation, bowing. RS O 05
Other remarks : 16,5 Sl
This degradation pattern mainly affects crystalline . . . " e ,
marble slabs (tombstones, marble cladding 09l wolgd) solakl ployl el e Jaoddl lia 35 L W

NEEN RN
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DEFORMATION - 045
N

DEFORMATION - 055

This white marble plate
is showing a convex
deformation.

¥l eyl e doglll oda gk

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

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

DEFORMATION - 0545

¥l eyl e doglll oda gk
she gt A1 I o5 s
Lo logss

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

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

U e5 )l oy I35 5T05 Loyl oo dogll Qe 0543

USA, Albany, New York, Agency Building, New York State Capitol,
2001. Approx Panel Dimensions : 90 x 90 cm. Wiss, Janney, Elstner
Associates Inc. / K. Normandin, M. Petermann
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DETACHMENT
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BLISTERING © @55 BURSTING ¢ 3Ll DELAMINATION ° il Jlads|

BLISTERING

TN

Definition :

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

1y =)

deido 05509 szl phe e 495 had Oleiiye 9y
i 05508 yzed) duoyladl didall Jladl g g slogll
ool dig hadye e Jlaiyl

Equivalent terms to be found in other
glossaries :

6).’71 3ylice @ >dg59 o a3 45&|).n Olodhas
S

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

16,5 OlasNe
ASI Y 36 s Oloyal g Bg,all pasy §
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DISINTEGRATION e &S FRAGMENTATION ° 553 PEELING ° S)L&g SCALING ,ilﬁs

Blistering on surface of BLISTERING - ¢55 The left cheek of the limestone
, molasse sandstone. figure shows blistering.

MSU eyl érmUéz «tJm» e)s

1 Go sz phe Jeop)g sk S22 el (e Jlie)

iall

Switzerland, Lausanne, Cathe-
dral, 2002. Field of view : ~2 cm.
Princeton University / G.W. Sche-

France, Laon (Aisne), Notre-Da-
rer.

me Cathedral, western fagade,
1983. DIA00010119 LRMH / C.
Jaton.

BLISTERING &5 Blistering of sandstone masonry caused by expansion of the
weathered surface layer leading to loss of the stone surface.

§ glawl e doxl 29 ol szl o e $ Oy «Olaygir ysals

 Byloodl prbw GBS J] 8552 Low dalik) 8ylool) duomrud] dal]

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

BURSTING ¢ &Ll

DELAMINATION ¢ &,Lb Jlasdi)

BURSTING

Definition :

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

1y =)
e Bole 0580y ols hwd dond sl prhaud (owe Ol
Wolgad| delatia pb 8y SIS

Equivalent terms to be found in other
glossaries :

Break out.

:$PT Sylue é ogy9 o= a3 45\3').46 Olxlhas
Yl ol

Not to be confused with :
- Impact damage : loss of material due to a
mechanical impact, which may have crater shape
if the object hitting the stone surface is hard and
small (a bullet for instance).

pdlhias go bl pae i

B g ASSae B8 deas Solll (s rplahoYl o -
szl e Glol Ul sl O 18] 8yae IS e 058
(Lol Jis) clos gzl so

Other remarks :

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

of metallic reinforcing elements may also induce
bursting.

16,5 lase

05539 Aoz JS e 055y prasl) B34 Lol BLY) B
wlazd] gl dlghl) Oolsbl g § 8oL doxct 8yl odn
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BURSTING - 3l | k "' ' Bursting of this limestone element was most probably due to
: volume expansion linked to the corrosion of the iron clamp.

Aesll zugs aze JI gzl e Ss20 szl szl (e s3] i Bl
JST ausdl

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

BURSTING - 3l 2 alreanl] Typical bursting at flat wall marble panel.

Gkl iz & ool 50 2S5 dosll 2356 Bl

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

BURSTING - ks ' Bursting due to corrosion and expansion of a metal
X fixing at the base of a sandstone grave slab.

23 ualis 3uel § dusbl Cosl <=l.b.» &wsi9 9 BB oo 320!

Scotland, Edinburgh, Old Calton Cemetery, 2002. British Geological
Survey / E. Hyslop
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l BLISTERING * 455

BURSTING ° 3Ll

DELAMINATION ¢ il Jlads!

DELAMINATION Definition :

b Jladi|

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.

1y =)

) Uil Sas ga OsSM smedl e 355 Jladl dies
055 (lsoibl sguall Gams dueid] sshall elise
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Equivalent terms to be found in other

:6)}T 3ylue @ ogy9 o= a3 dsal)A Olxlhas

glossaries : G
Layering. )
Sub-type(s) : e )3 glgdl

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

(oo lie) sodl e 483y Olab S e Jladi) :@)g
@Qi&%l&lﬁﬁs.)@dl@&a%jbhwvmg
LS Oldo Jio J25 s

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

:@Ua.aA & Jalsdl ple s
Ll Watus Osu JLads¥l o g 63 :((u?vdl oS Olads) s

szl dy o

Other remarks : 26 SlasMe
Efflorescences and biological colonization can be . § .o

. . b I olacyl MoVl Heab dasMe (S

detected in-between the laminae. o= ezlsedl Olaadls ¢ ? l
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DISINTEGRATION - ¢lSas FRAGMENTATION ° 553 PEELING ° SJL:C; SCALING 1\5.53

DELAMINATION -« _il> Jladil Delamination of a sandstone DELAMINATION -« _il> Jladil Delamination of a sandstone

gravestone possibly resulting s “ | element.
from frost action. :

szl e 532 o b Jladil
szl oo 58 waled i Jlad) B G

dall 80l gs Caz Loy o)l B

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

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

EXFOLIATION -« 3)g3

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

Bas Jlaiil Al Jlais¥l ge Gedll ¢ il 13s sas . oy e 353
ozodl ghad dlse di3) &y OlAD

Germany, Zeitz, Cathedral, 1992. Stone width : c. 40 cm. Geol. Inst.
Aachen Univ / B. Fitzner
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BLISTERING * 455

BURSTING ¢ 3Ll

DELAMINATION ° il Jlads|

DISINTEGRATION Definition :

9 S a5

Detachment of single grains or aggregates of
grains.

1y =)
LOlasd] e Olegase JSi e sl 83,400 Olowsdl) Jlasil

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.

s dwladl dadall o 3BMs)
Tag 8ole . gasl & yaby OF (S had ool w55
Jay W3 q:;)sl{Jl (=Lf>_,.U Gods dieg Sl GL:.«' ooy pall
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Equivalent terms to be found in other
glossaries :
Loss of cohesion, incoherence, decohesion,
friability, disaggregation, intergranular incoherence,
pulverization.

:5)'71 3yluce é >dg59 o J8 435y Oledhas
Bow Caadd cpload] ¢J.C<(Ja.g|j&)| pde clulodl Olasd

Sub-type(s) :

- Crumbling : Detachment of aggregates of grains
from the substrate. These aggregates are generally
limited in size (less than 2 cm). This size depends
of the nature of the stone and its environment.

- Granular disintegration : Occurs in granular
sedimentary (e.g. sandstone) and granular
crystalline (e.g. granite) stones. Granular
disintegration produces debris referred to as a
rock meal and can often be seen accumulating at
the foot of wall actively deteriorating. If the stone
surface forms a cavity (coving), the detached
material may accumulate through gravity on the
lower part of the cavity. The grain size of the stone
determines the size of the resulting detached
material. The following specific terms, all related to
granular disintegration, refer either to the size, or to
the aspect of corresponding grains :

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

. Sugaring : employed mainly for white cristallyne
marble,

. Sanding : used to describe granular disintegration
of sandstones and granites.

ey gs;‘l
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Other remarks :

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

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

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

265 SlasMe
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FRAGMENTATION ° 553

PEELING * 5,L:3 SCALING * iis

This limestone element shows SUGARING - ;S

powdering, appearing as it
whiter zones with an irregular :
surface aspect.

soedl e Ogsid) i @ Ggbuw

Loly dsl 3bleS suns «gnzd) [l
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France, Poitiers, Notre-Dame-la-

Grande church, 1993. Head size : |
c. 20 cm. LRMH / D. Bouchardon

Sanding of a coarse grained
granite.

oo dlis Olasd oy Cads

el

- 'r.n K ol
Portugal, Evora, Cathedral, 2005. | gl
LNEC / J. Delgado Rodrigues P -
o I

f

Sugaring developing on the
head of a marble sculpture.

ol o JBE ) & S

Germany, Munich, Propylden, K6-
nigsplatz, Tympanon.
KDC Olching / S. Simon

Crumbling of a crystalline
marble.

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

Area about 150 cm2.

National Heritage

of the Czech Rep./

D. Michoinova

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

e S Sl odsd S
)

USA, Albany, New York, Agency
Building, New York State Capitol,
2001. Photo size: 10 cm width /
Wiss, Janney, Elstner Associates
Inc. / K. Normandin, M. Peter-
mann
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BURSTING ° 3Ll

DELAMINATION ¢ &b Jladil

FRAGMENTATION Definition :

5z

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

1y =)
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Relationship with the substrate :

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

s dloYl Jawl daal me d3M]
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Equivalent terms to be found in other
glossaries :

16,51 Slus § Lodgyg e W8 &3lye Silolhas

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.

dae b gloil

8ysuSa 9l dowditn Aoy Bol> &y yme ghad Jladi) :3lassl -
A3 ) SN

BBy o o] AS Bloo e gl S 1 -

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).
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FRAGMENTATION ° 353 PEELING ° @L:é

SCALING * i3

FRAGMENTATION + §3o0

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

Al I dadlSI AL 0 (3L
Byloodl s e Oladsibl e

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

Limestone, chipping (final
state). Chipping occurred iy
under high compression, after i3
the replacement the lower |
block of the column.

(aly Vo) spedl ool i
s @Le s o =4 ,L,MJ"‘HI
sgasl o ad] A1 Il

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

Fragmentation of the upper
part of a monolithic limestone
column.

2] e 3905 (e Gokall 32l B3e0
France,  Saint-Benoit-sur-Loire,

1996. Fracture length : 30cm. Cl-
CRP/ P. Bromblet

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

Snzdl el e S gl B3eS
S A ) B gl s

Germany, Munich, 1998. Pic-
ture 60 cm width approximately.
LNEC /J. Delgado Rodrigues

supporting a balcony.

Belmin

Soft limestone, chipping due to overload on the structure

Bl pelal) JSag)l e Juamdl] 83b3) b5 @85 LBl ) g sz

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

1y =)
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Equivalent terms to be found in other
glossaries :
Peeling off.

:L_;):">T 3yl @ ladgys o= a8 aébb.n Oldhias

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.

gzl szl a s e dumbad] Al 8,3

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

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

Lkl G Gz e e e gl Hola dasype §5Li3

Portugal, Coimbra, Largo de Santa Clara, 2004. LRMH / Véronique
Verges-Belmin.
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Definition :

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

1y =)
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Relationship with the substrate :

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

¢ Gl Jawl) didall go @8Nl
S 29) szl phw o Al Heddll Jlad] phue g
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Equivalent terms to be found in other
glossaries :
Desquamation, Scale, plaque or plaquette describe

exclusively the features, and not the process.

1655 3ylue S lodgys e W3 ddol e Ollhias
oeds Bkl Chog) doug) ol dog) (higd Olmlhas pusius
Ades))

Sub-type(s) :

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

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

ides gl
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Not to be confused with :

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

:@me & Jalsdl ple o
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T
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SCALING (@o&.” OJ'\.S @)lﬁ))jw.a.t
Detached scaling 4mm thick e
on sandstone block base
course.

4MMW| 8}\“{5@[9)
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Scotland, Stirling Castle Espla-
nade, Stirling, Robert Bruce Mo-
nument, 1993. Incised letters c.
35mm high. Pers. Archive Ref
OW 5/ 1. Maxwell

Contour scaling, developing
on a magmatic stone element
(Kersanton).

de 356y JI Ulc...ow Jlassl
dol O13) GLL) Bylxe (0 €52

($slgas]
France, Brittany, La Martyre,
Saint-Salomon  church,  1984.

Scale thickness : 1-2 cm . LRMH
DIA00011326 / J.-P. Bozellec

CONTOUR SCALING
SB) JI Ghuse Jlass! Contour scaling developed as thin detachments on the face of the figure.

Jiedl a9 e 336y U gb.:m Jlassy jghs

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

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

B s e O oSg gVl LjlS ol G52 BB I o Jlais) ahss dodaud] dsiall b)lood] pasy
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France, Bouzonville (Moselle), abbatial church, 2004. LRMH / J.-D. Mertz

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

oS 35By) adl 1Sy ] elsadl J] gos bl ssks . pogall »)515.: Bl oyl yoxadl o AS
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France, Dieuze (Moselle) Salines Royales, batiment de la délivrance, 2002. Large side : 0.4 m. LRMH / V.
Verges-Belmin
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FEATURES INDUCED BY
MATERIAL LOSS
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ALVEOLIZATION

Definition :
Formation, on the stone surface, of cavities
(alveoles) which may be interconnected and

may have variable shapes and sizes (generally
centimetric, sometimes metric).

1y =)
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Equivalent terms to be found in other

glossaries :

16,51 Dyl § Loogyg ey B8 Bolye Olxlhaas

Alveolar erosion, alveolar weathering, honeycomb. R
Other spelling :

Alveolisation

Sub-type(s) : s, 4l glgsYl

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

Basly Bomd e ety =il ST (o JSB 90 1ige -
ol AS d3l> wie Cyyghas

Not to be confused with :

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

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

Alveolization is a kind of is a differential weathering
possibly due to inhomogeneities in physical or
chemical properties of the stone. Alveolization
may occur with other degradation patterns such
as granular disintegration and/or scaling. In those
particular cases in which alveolization develops
mainly in depth in a diverticular manner, it can
be referred to as vermicular alveolization. In arid
climates large size alveoles of meter size are
frequently formed (e.g. Petra Jordan).
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Disaggregation of individual geologically weaker sandstone blocks due to the
consequential effect of repointing the joints and beds with a too hard and durable
cementitious mortar. As a result, a single alveole (coving) has developed from

the sides of the bloc.
o uz s bl sy oyl sl o SIS Lizgloner il Ol sl Juads oS
Gl Ul sz 955 as i Aoty sl i e Bylenod] Blsod) ay Jl alsY 630
L 43
Scotland, Arbroath, Angus, Arbroath Abbey, 1992. Individual stone bed heights. 20 cm.
Pers. Archive Ref MQ 14/ I. Maxwell

Alveolizationdevelops here as cavitiesillustratinga combination ofhoneycombs
and alignments following the natural bedding planes of the sandstone.

sool) el b sl Blakao! 138y Juwsll ol 31 dzlsty CiyslontS L yohas inke B3
e

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

Alveolization of a porous limestone.

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

Deep alveolization of a sandstone block.
ol ool e ABST Bass A Bgod

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

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

1y =)
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Equivalent terms to be found in other
glossaries :

Loss of material is a very general expression, that
refers to any loss of original surface, which can
be due to a variety of reasons such as granular
disintegration, scaling etc.. This term is too vague

and should not be used.
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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 feature is found on heterogeneous
stones containing harder and/or less porous
zones. It may also occur as a result of selective
lichen attack on calcitic stones. Differential erosion
is generally found on sedimentary and volcanic
stones. Differential erosion is synonymous with
relief formation, i.e. to the formation of irregularities
on the stone surface.

Differential erosion may resultin loss of components
or loss of matrix of the stone :

. Loss of components : Partial or selective
elimination of soft (clay lenticles, nodes of limonite,
etc) or compact stone components (pebbles, fossil
fragments, geological concretions,

lava fragments).

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

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

- Roughening : Selective loss of small particles
from an originally smooth stone surface. The
substrate is still sound.

Roughening can appear either progressively in case
of long term deterioration process (for instance in
case of granular disintegration), or instantaneously
in case of inappropriate actions, such as aggressive
cleaning.
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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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Differential erosion of a fossil bearing limestone block due to loss of matrix.
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Malta, Valletta, old town, 2003. LRMH / V. Vergés-Belmin

Differential erosion in the

sandstone Petra cliffs

Gy By ey szed ule SST
el 3l (§ JERRCSI)

Jordan, Petra, 2004. Photo 4-5m

in height. LNEC / J. Delgado Ro-
drigues

Differential erosion on a
marble sculpture visible after
treatment with a biocide and
gentle brushing.

Olade: plo)l oo Coodd alie ST
il (Bl dee el asy Ol
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Portugal, Queluz Palace, 2003.

Width of the sculpture : ca. 60cm.
LNEC /J. Delgado Rodrigues

Loss of iron-rich component
in a sandstone block.

So U wasdly b aiel UST
: oyl el

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

Rounding of Serena
sandstone due to preferential
deterioration of edges close
to the joints

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

EROSION - ST

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

6ol nzdl szl (e Jliad) JST
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France, Rouen, cathedral. LRMH
/ P. Bromblet
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FEATURES INDUCED BY
MATERIAL LOSS
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MECHANICAL
DAMAGE

SolSun 50

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

1y =)
éfl&:.a Jos dowts yool) &3¢SI Soled) (91088

Equivalent terms to be found in other

glossaries :

16551 Dyl § Ldgy9 oy I8 d80lpe Slxdhaas

Sub-type(s) :

- Impact damage : Mechanical damage due to the
impact of a projectile (bullet, shrapnel) or of a hard
tool.

- Cut : Loss of material due to the action of an edge
tool. It can have the appearance of an excavated
cavity, an incision, a missing edge, etc...Tool marks
can be considered as special kinds of cuts but
should not be considered as damage features.

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

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

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

damage has an
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SCRATCH -« s Mechanical damage IMPACT DAMAGE - psladl z8s ) s>
e E—————— due to series of R W T gt . Impact damage on a
scratches on a % limestone ashlar, due to a
limestone element. bullet.
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France, Chartres, Ca- Lebanon, Baalbek quarry, small

thédrale, 2005. LRMH / ' building, 2000. LRMH / V. Ver-
V. Verges-Belmin gés-Belmin

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

fallen.
b Blad] deged] Cuzdg 0de Ll Slade. polazll 9 50 4k o $xz 2o
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Malta, Valletta, 2006. LRMH / V. Verges-Belmin

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

The repeated abrasion effect of feet has led to the formation of a
depression on this stone pavement element.
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Italy, Tschars, South Tyrol, Pfarrkirche, 2001. IMP Uni., Innsbruck / C. Franzen
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MICROKARST
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Definition :

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

Karst, dissolution, cratering. This last term
refers to bricks, not to stone.
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Not to be confused with :

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

- Pitting : point like, usually not interconnected,
millimetric or submillimetric cavities.
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Other remarks :
There is no trace of any granular disintegration
or scaling on the stone surface.
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Microkarst developed on a limestone
sculpture
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Turkey, Nemrud Dag 2002. Head of a statue
(Apollo), Height of the image : c. 60 cm. Geol.
Inst., Aachen University / B. Fitzner

Microkarst developed on the base of a chalk column particularly
exposed to weather.
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France, Amiens, Cathedral, western facade, 1992. LRMH / V. Vergés-Belmin
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FEATURES INDUCED BY
MATERIAL LOSS

(Olyse 91) peodlo
SUIEE RS ALVEOLIZATION s ow G925 [EROSION « 4,55 (SG | MECHANICAL DAMAGE + $55.0 5 0

MISSING PART  Definition : ]

Empty space, obviously located in the place of = | e sar . Soy e dbsla
Og8da s3> some formerly existing stone part. Protruding and  ©* sz Bl <36 ey ) i 48l dobus

particularly exposed parts of sculptures (nose, Yw LsiSLl dolsg Cbssial SW1 shiaVl el
fingers..) are typical locations for material loss Sz, (os Slebl Oludd) dodsé Sl Lo (8’1*03" VN
resulting in i N T

missing parts. 835840 sy
Equivalent terms to be found in other :s;-"vi Ssluee 3 Lasgys o3 48 dB3lye O |

glossaries : . i T
Lacuna. Bgzxd ¢ 8,55
Subtype(s) : s &‘sj

- Gap : hollow place in the stone surface, hole. .. . [
P P dqsy(w“ <_}.’7¢_’7¢Jl6b—-d@w595 :8|)S
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Chimney structure showing hole and loss of sandstone masonry.

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

The nose of this marble figure shows a missing part.

ssiall ezl Jig Gals )l Jladl i il

- 1‘! gés-Belmin

France, Versailles, Castle Park, Sculpted group "Le bain d'Apollon”, 2004.LRMH / V. Ver-

P A
1t
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FEATURES INDUCED BY
MATERIAL LOSS
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PERFORATION

Definition :

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

1y =)

51 8olo B15T plasei] does OIS ol QoS Bas of umly i3
Slieziw of Olialee Bus gl pmon B3l Loy Olses sy
Jilssg oyl pwliis e 5ST Lot odg) Bosll ulide s
2] g

Equivalent terms to be found in other
glossaries :

Drill hole.

16,51 Slus § Lodgyg o 3 dslye Slodhias
e RV

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.

ipdlhas go bl pue oo

0555 Boley (Bl ol Cliales dmdy gz i 3329 ,AD -
sdlll 3o ol

Aodly S didas deg 0555 Y 8yd0 :f1)%

Other remarks :

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

perforations :

- wasps on very soft stones (diameter : ca. 5 mm)
- marine molluscs (ex : lithophagus sp.) on stones
which have stayed under water for some time
(diameter : ca. 1 cm).

26 SlasMe

Goyb s (adid] & Mi) Bolo AT Yy it Sy Bole
S Lo Oblguodl gttt U8 diusme

(phe 5 Jls= 25kl (ulidia) gylall ol e bl -

Gy Uzl Je(madl UST) St dyjod) Sligs )l -
(o 1 Jlso bl Guliia) ol 8b olbl oo
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’ Perforation by marine F et IO
lithophagous organisms

on a limestone sphinx found
during undersea

; excavations after an

; immersion of several
centuries

aam)_'z,ﬂ S &b.wls_) w

3 Jsall 93l e ] ST
ol o az g gWly G pdl sz
09,8 du=) yasdl us=s Ob yasdl SN
Egypt, Alexandria, Kom el Dikka

open air museum, 2006. CICRP /
P. Bromblet

Perforation of sandstone due
to masonry bees

which have entered the
mortar joints and burrowed
into the soft sandstone
beneath the surface layer.

o) el o oyl o] S
Samg dolahl I Jss sl
dadall Cos L)l oyl Sl
dusdal

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

Perforation due to wasps activity.
bl BLES ey

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

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

"FARMACIA" 4JS (35,00 JSiis aossitl] Lot dalitie Cighd

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

Definition :

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

1y =)

8ols lls (BT 51 Oliaks dsdry oy LAY duis Olged
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Jalie i JEsY) blel dasMa &S] oo 2L

Equivalent terms to be found in other

glossaries :

16551 Dyl § Ldgy9 oy U8 d80lpe Slxlhaas

Not to be confused with :

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

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

iplhas ze bl pue o

szl & Akl Speall OlolissYl oo &l giases -
Ol et of Oliales drdy el
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Other remarks :

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

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

16,5 Olase

0582 OF 0Sgs (Gl ol Grer ISy A5 des LEEII 058y
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Pitting developping on a marble sculpture.
Microbiological origin is probable.

deol 93 0555 O Jatonkl G ooy Sosomin s 35290 LA
N SVWER W
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Germany, Munich, OIld Southern cemetery, 1992. KDC
Olching / S. Simon

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

o0 «§x2dl 2ol 5m s5uSn 305 3o 3kl ezl s S50 A
oz Sena,Sen dol 95 05y Ol ezl

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

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

05Ul 3575 gz " Ll $xpdl szl 5o S5 s S97e LES
o o s il slogud] 88801 s52:9 I szenl) 35

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

Pitting due to lichen colonization on a limestone block
wgndl yzodl e WSY LY Hlomiul Cauns HA5

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




DISCOLOURATION
& DEPOSIT
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CRUST
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Definition :

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

A crust is frequently dark coloured (black crust) but
light colours can also be found. Crusts may have
an homogeneous thickness, and thus replicate
the stone surface, or have irregular thickness and
disturb the reading of the stone surface details.

1y =)

U 3o gymall o OlisSe dimbaad] diall o i
s ol 92l oo duwsia dlga (o CligSay dinas of dilo 8,83
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Wl V] (510w 8,23) GsUl &iSIs Bl 0555 OloYl elasa &
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7] i Jeolds dulyiy e Y

Relationship with the substrate :

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

el Jhud! didall o BBV

gl 568 ISt ol humo JSiy dhaitle 3l 0555 W
Slge pas lyme dlasill adl) Jass LoVl el 35 . Ao
el

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, trappedintoagypsum (CaS04.2H20).
matrix.

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

dge 3 ¢l
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Not to be confused with :

- Encrustation, witch is also a coherent layer,
but is always adherent to the subsrate. The
term encrustation is preferred to crust when the
accumulation clearly results from water 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 usally located, in outdoors
situations, in area exposed to direct rain

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

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

ipdlas go bl pas i
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Black crust tracing the surface of a limestone sculpture.

Sl szl o el e s el g 8,03

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

Porous limestone, salt crust (halite).

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

Limestone Sculpture, black
crust.

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

Definition :

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

1y =)
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Relationship with the substrate :
A deposit generally lacks adhesion to the stone
surface.

M) didall me B8]
2] g e Iz Eulete xé Bole Sl 0553

Equivalent terms to be found in other
glossaries :

Surface deposit.

16551 Dyl § Ldgy9 oy U8 d80lpe Olexlhaas

oS dib «phudl conys

Not to be confused with :

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

:CJL:.m & bl ple s
oliel Ll lasS Gislasdls Hedall Olalse Hlas] 356
o7 Hsn SlaculS usd (48 GeSisll Oy Houall

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

16,5 OlasMe
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Deposit of pigeon droppings on granite sculpture
el e Bamia e plosdl CAS iy

Portugal, Porto , Cathedral, 2002. Sculpture slightly abo-
ve natural size. LNEC / J. Delgado Rodrigues

The material detached from the sandstone block
forms a deposit.

Ol JS5 oyl yorod] AlS e dlaiill Skl o

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

Ol s

Definition :

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

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

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

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

1y =)
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Relationship with the substrate :
It may affect the surface and/or be present in depth
of the stone.

'ub. :.«”n t”’!mn ~~..
i ad] didall 2o B8Vl
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el
Equivalent terms to be found in other 16551 Syl § Ldgy9 oy I8 d80lpe Slxlhaas
glossaries : B "
Chromatic alteration. eall pd
Other spelling :
Discoloration (US).
Sub-type(s) : e 3 glgdl

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

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

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

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

sV B o5 sl dogd sl a3 § i 108k -
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Not to be confused with :

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

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

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

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

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

Darkened areas due to moistening may have different
shapes and extension according to their origin : pipe
leakage, rising damp, hygroscopic behaviour due to
the presence of salts, condensation.
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Red colouration
on a bas-relief

marble figure.
o e ol Osls
FNE/IRVHS

Italy, Certosa di Pa-
via, 1992. height: c.

S. Simon

0.5m, KDC. Olching/

STAINING -

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

lgloos 81 waodl el
s Tl 0S5 olil
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France, Chartres, Ca-
thedral, 2004. LRMH /
V. Verges-Belmin

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

Moist area on a sandstone
rubble built wall as a result
of a concentrated discharge
of rain water from a broken
downpipe.
e Dhe Jiul db) dihis
o ol szl e Gl
Sl sl e 8555 W3,
. ub).U )L.SJ d.ou.u
Scotland, New Lanark, South
Lanarkshire, Long Row resi-
dential block, 1996. Rainwa-
ter downpipe 100mm in dia-

meter. Pers. archive Ref XM
12/ Ingval Maxwell

Stains on a limestone
pediment underneath a
bronze sculpture.

ol ol 5 8058 o g
39l e JEE Css

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

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

S sl el polatel dos gho
LaSdl 3 el U sl
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United States, Albany, New
York, Cultural Education Cen-
ter, New York state Capitol,
2001. Wiss, Janney, Elstner
Associates Inc. / K. Norman-
din, M. Petermann
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EFFLORESCENCE Definition :

oolo pib

Generally whitish, powdery or whisker-like crystals
on the surface. Efflorescences are generally poorly
cohesive and commonly made of soluble salt
crystals.
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Relationship with the substrate :
Efflorescences are generally poorly bonded to the
stone surface.
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Equivalent terms to be found in other
glossaries :
Efflorescence is preferred to the expression loose

salt deposits.
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Not to be confused with :

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

- Deposit : To the naked eye, efflorescences often
look like deposits. However, their constituents
come from the stone itself whereas deposits come
from outside.
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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 (halite : NaCl) or
sulphate (thenardite Na2S04), magnesium
sulphate (epsomite : MgSO4 . 7H20), but they
may also be made of less soluble minerals such
as calcite (CaCO3), barium sulphate (BaS0O4) and
amorphous silica (SiO2 . nH20).
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Efflorescence on dolomitic limestone related to historic air pollution.
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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. Doe-
hne

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

Jolall e 551 5 oyl sy Gis b e bl i)l dlSCicn Mal (33583

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

Limestone block showing salt efflorescences.

RESTURSIN = JPPPR P12

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

Definition :

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

1y =)
dole . yomed| dbiaile H5SU duwlBg doedn dduse duoyls dab
.)_?:.'zU dgs3 Lgdl e o olaliswe Q3.U|3 CL:.“Jl IS 03532

Relationship with the substrate :

Encrustations generally adhere firmly to the stone
surface.

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

i) dadnl) & EEVES]
dieg . yood| t.b.wJ '@mb o ddode (9555 Bole gl
a=e yoxodl Slge e cl}f?i 03] oL A8 e 358 dIj)

Location :

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

:=8qkl
oLl gy ddeas Cam G § BbUL) Jaud Bale y5all o553
3l § ol ledl §

Equivalent terms to be found in other
glossaries :

Incrustation.

:GPT 3yl @ laogys o= a8 aébl).n Olxdhias

Sub-type(s) :

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

dge 8 ¢l

W8y (goglie (gUMde ddowe JSb OIS 88l e g gd iamed -
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Not to be confused with :

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

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

:t.lb.,a.n & Jalsd) ple s

Syallall 0585 lowss i) cluSY) mlhias pasiu 13,48
ehhas puasius il oo b go) @ s dbos dongs
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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.

16,5 Olase
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ENCRUSTATION - Calcite encrustation covering [GIUEICUCIREECEIRIEN  Concretions with the form
a limestone masonry under of stalactites under the arch
an arch. of the aqueduct built of

G Ghi Gl g8 L) limestone.

ool Sl gaedl Hedly «ilgy Olasbe JSG e pood
G g8 dlo Grme wsd Lo
“$nzdl Hzedly

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

Portugal, Lisbon, Aguas Livres
Aqueduct 2002. Blocks are c. Tm
wide. LNEC / J. Delgado Rodri-
gues

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

il 9 oyl smaddly Sl

Scotland, Isle of lona, ancient convent (detail), 2006. Length of a stone,
c. 25cm. CICRP / J.M. Vallet
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FILM Definition : (i =l
e Thin covering or coating layer generally of organic Liloia Bols digis duub OIS 4id) Mb ol slai dib

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

Blis ye ol Blis elasdl 055G W8y .ol prhaw @Sy

Relationship with the substrate :

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

) didall zo GBI
Ml Bl B ou Y aiSUs paad) oo 3le L] 955
(olbl D315 (sl dig)l) ool pbaw il iy a3

Equivalent terms to be found in other
glossaries :

Pellicle, skin.

zg)éi 3ylus @ l>ogys o= a8 dsal)A Olxhias

Not to be confused with :

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

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

:C.Uam & ol pus

ol oMo 06 Slow ) pud Wl (LSL) @3l clics -
.80,k
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Other remarks :

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

16,5 OlasYe
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FILM - sLi& Porous limestone ashlar partially covered with multilayer paint

S R — J film.

Malta, Valletta, old town, 2003. LRMH / V. Vergés-Belmin
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GLOSSY ASPECT Definition :

Jshas il

Aspect of a surface that reflects totally or partially

1y =)
055 s ol JS UKy ssdll S gl Ge il

the light. The surface has a mirror-like K
appearance. L Ob) iy yalae pdad)
Equivalent terms to be found in other

glossaries :
Polished surface.

16551 Dyl § Ldgyg oy I8 d80lpe Olxlhaas

Jsias g

Other remarks :

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

16,5 Olase
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GLOSSY ASPECT -

Jshas Lol

SUBFLORESCENCE -

w

BrSY

(RN ZCT S RIS IRERERY  \1arble column, covered with
Illlr i a superficial film of polyvinyl
-|' o acetate. This product was
|, f. applied during a restoration
| [k
B

GLOSSY ASPECT - Jsias Cil>

campain, to give back the
marble its original glossy
aspect.

eliy e @l 5o 3508

i dsdl S 5o o b
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France, Paris, Opéra Garnier,

1999. Diameter of the column : c.
0.7 M. LRMH / V. Vergés-Belmin

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

B ezl Jshas il
sy Gy Sab) IS dins
A bos dils IS5V IV e o)
(Y,

taly, Venice, Rialto Bridge, 1994.

| LRMH / V. Verges-Belmin
|

N

GLOSSY ASPECT - Jsias il

Malta, Valletta, 2004. LRMH / V. Verges-Belmin
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GRAFFITI Definition : iy =l
Engraving, scratching, cutting or application of K : . T
Sléo s paint, ink or similar matter on the stone surface. $,51 2lse 5l xodl Olawl plasa] 5l ghd ““”’M Ea
(ool e 15) ol paw e dgolie
Other spelling :
Plural : Graffitis.
Other remarks : 16y OlasMe

Graffitis are generally the result of an act of
vandalism. However, some graffitis may have
historical, aesthetical or cultural values and should
be conserved.

@a@wyg‘wﬁwwﬂj Bole o Oilia sl
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GRAFFITI - &lio =

Marble sculpture of the Potsdam park coloured by a graffiti.

Ol Oslo pladsy dapior oo sy e JUtd

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

1
Graffitti in the west abutment GRAFFITI - Ol = Graffitis  obtained  through
of the Aqueduct built in ' scratching.
limestone.
] I e Olio s e Jsasd]
daled ul.(’- «u‘sJNL} C)lJ‘L’ZS» oy . ou.'?dl
szl Sl g o8y dlo Sy

.§)3qdl

' Portugal, Lisbon, Aguas Livres
Aqueduct, 2005. “Alex” spreads
on c. Tm. LNEC / J. Delgado Ro-
drigues

Malta, Valletta, 2006. Po-
rous limestone, LRMH /
V. Verges-Belmin
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Definition :
Chromatic modification of the material, generally
resulting from natural or artificial ageing and
not involving in most cases visible surface
deterioration.

1y =)

ISy Bl jas pudS deesd (5Sy Bole Bolll Og) § yass
goly Wil peas ¥ OVl phase 33 elao) 9l >
el el

Sub-type(s) :

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

stone surface.

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

dge 3 ¢l
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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
accumulation of materials on the surface. Black
crusts are black to grey and have a perceivable
thickness.

- Discolouration, which is a change of colour
perceived as unattractive.
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PATINA - (Lsb) gl slas Oxalate patina developing on limestone.

Sz Jo el BuSsl (Lsl) gl slas

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

PATINA « (L ) 3l elid = T The sandstone elements of these buttresses show a variety of colours.
| S — Creamy to orange colours correspond to stones more recently set into
r i 1 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. Verges-Belmin

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

e sy sl sl slis O Y] @l Oslll s oyl el e Jlasll 1 ) bl
L sug dlze 39 53,0

Czech Republic, Prague, one of the sculptures of the Charles Bridge, 2002.
LRMH / V. Vergés-Belmin
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SOILING Definition : =l
Deposit of a very thin layer of exogenous particles . . . R T, -
glusl (eg. soot) giving a dirty appearance to the stone M) &yl Ologundl so d28) dib G DigSe Ol

surface.

s7ed) pad glus] sphae asy Los (gl

Relationship with the substrate :

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

i) daal o 833l
Wy .l dadall JSua e Sl o0 Y lusdl sszg wis
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Equivalent terms in other glossaries :

16551 Dylus § Lodgy9 oy I8 d80lpe Oloxlhaas

Not to be confused with :

- Crust, which has a visible thickness.

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

iplhas ze bl pue o
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Other remarks :

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

16,5 Olase
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This very particular type of soiling is specific of stone surfaces
treated with water repellents.Water pathways are limited to
narrow stripes, where algae may develop preferentially.

hley  dodlall & o) whully iy plus¥l oo ol gl lia
sod) Los Uawsy JS5 ol dind Wlus e paids sl Olhylus Of Cas
i o]

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

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

48V el e ozl B § Ll 1ol puny dusims 9 A3y s
Sligot) oo 4,381 ds o

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

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

ol ol (e azme G2l el o i g s gl

France, Reims, Cathédrale Notre-Dame. Fagade occidentale, por-
tail central, 1989. Head size : c. 40cm. LRMH DIA00015622 /
J.P. Bozellec
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SUBFLORESCENCE gefir;itio(r;h: , uble salt o whit iy )
) oorly adhesive soluble salts, commonly white, o o
B¥SY located under the stone surface. el gl 205 Qoll sl 83l 315 Rl v529

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.

M) didall me B8]
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Equivalent terms to be found in other 1655 3ylue S lodgys e W3 ddol e Ollhias
lossaries : P <
9 Lasdl Y

Cryptoflorescence.

Not :;J be confused with : iz bl e o
- Efflorescence, which corresponds to salt . - X R
crystallization on the stone surface of the stone Yo szl gl e eVl sls Jie gy Al t‘fbﬂ
instead of under it. - dldul e
Other remarks : 165 SlasMe

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

ISt § Baszsbl dodlll oLkl y5u3 dend 053 Bole a3l
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SUBFLORESCENCE -

SUBFLORESCENCE -,

Formation of white subflorescence, i.e.
salt deposits within porous sandstone
leading to loss of the stone surface,
resulting from the use of de-icing salts at
the entrance to the building.
13 bl Sy @l ¥ gl JSa3
‘J.?az” Eh‘“ Oluas dl &-,9‘5.;99. low L:,nl.wao 91»))9.0
die wis aled] A1) Mol plaseiul s sl
NNy

Scotland, Glasgow, Newark Drive, 2005. British
Geological Survey / E. Hyslop
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BIOLOGICAL Definition : sy =)
Colonization of the stone by plants and micro- } . - e 5 et s L s

COLONIZATION organisms such as bacteria, cyanobacteria, algae, ‘L"”“”:S“’” Jo Ly SUIE ST Ol d8 O ol Olaid

ooslsn olactl fungi and lichen (symbioses of the latter three). ¢l J8KS) Shedly Sbyhall (bl B3l LSl

Biological colonization also includes influences by
other organisms such as animals nesting on and
in stone.

3l O 36 Lal Jeiss esleddl Olhcal (SN
eedl ey @ Ui ‘:,’i.” OUlgusd! Jin

Relationship with the substrate :

Direct growth on and in stone or stone cavities ;
also indirect influences by nearby trees and other
organisms.
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Equivalent terms to be found in other
glossaries :
Biological growth, biological overgrowth, living

exogenous material.
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Other spelling :
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 nest, a spider web
are part of biological colonization, but bird or bat
droppings are deposits.
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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
attached to surfaces with varying thickness of up
to 2mm. Often a biofilm consists of very few cells
of different microorganisms embedded in large
amounts of extracellular slime. These cohesive
often sticky layers may shrink and expand
according to the supply of water. Biofilms often
create multicoloured biopatina by production of
colouring agents. Higher plants grow sometimes to
a considerable size at unexpected locations.
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BIOLOGICAL COLONIZATION - This mason wasp nest I IRGEIPZY | Biological colonization

Lz slse ol on a sandstone carved constituted of an association
3 el_emer]t constltutfas a type of of algae (dark grey), lichen
biological colonization. (light grey and orange) and

e3> e bl Ss s s mosses (green cushions,
s Ll e 2cm large).
oz slsad! olacl oy leozs Gzslsedl Ol JSiy
) : SLalsd Sl golol)  dlxhall
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.| France, Bourges, Cathedral,
limestone bank, 2007. LRMH / V.
Vergés-Belmin

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

Biological colonization (essentially plants and algae ) on a
limestone masonry.

sl Blaall GLA & (k] ol SBLY) Goglse Ollaal
.L“QJQZJI

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

Dark grey diffuse biological colonization in dolostone and
limestone.
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Portugal, Tomar, Christ Convent, 2001. Photo of 10m width approxi-
mately. LNEC / J. Delgado Rodrigues
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ALGA
b

Definition :

Algae are microscopic vegetal organisms without
stem nor leaves which can be seen outdoors and
indoors, as powdery or viscous deposits (thickness
: tenth of mm to several mm). Algae form green, red,
brown, or black veil like zones and can be found
mainly in situations where the substrate remains
moistened for long periods of time. Depending on
the environmental conditions and substrate type,
algae may form solid layers or smooth films. On
monuments, algae are constituted of unicellular
to pluricellular clusters, and they never form
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).

ad] dadal) me B8Vl
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Other orthograph :
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 brushing the surface will turn
it to green due to the presence of chlorophyll.

iplhas 2o bl pue o
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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
yellow to brown), and in rare cases red algae may
occur. Cyanobacteria (formerly called blue-green
algae) are very frequent stone dwellers and can
cause black, bluish or even violet stains. In some
cases the stone serves as a source of nutrients.
However usually the stone surface is only a solid
host for growth.

26,5 OlasMe

szl U lsg e 505 08 LIl LIledall (e Ol gazme Bue Il
el pasd] Cloda)] ala3 W8y L ymed] § o3y diged] Bl Caws
3sle) Trentepohlia) diatoms Mo slpas] L'»L?B)
LSl g ehomdl ol 836 OVl §s d(dny ol <l
Gl @ lade Sl o8 L;,:.Jl) (Cyanobacteria) <83l
S By Hzedl § ohetel 0Sws (slpazdl -6y L=l
S pamy §s 08l dimwdly i ol oBy) elogw g
add Bale 96 zodl phaw O Y] celisl) hdas zod] 0550
ol I Lnie

ICOMOS International Scientific Committee for Stone (ISCS). &)loxexl) ddgudl dalsed] disll]

ALGA - UJlob



LICHEN « &l MOSS » /5> MOULD - yoc PLANT » &L

Green algae growing on a
limestone buttress.
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Red algae on a bas-relief

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

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

Green algae developing on a lime render on stone masonry.

Czech Republic, Nedvedice, South Moravia, Pernstejn Castle, 2004.
National Heritage of the Czech Rep. / D. Michoinova
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LICHEN Definition : oy
st Vegetal organism forming rounded millimetric to S A sl 053 A g Gt o 5 a5l oLl

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.

Gz sahe Ly Wy Olieti ol Oliale 8as aly ez
L3loy Bole oy el Dyl sVl e Bole gams
Sl o Vs elogw sl clpas of @iy of whio ol sl
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Relationship with the substrate :

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

i) dia)l me B3Ym)
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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.

dae b gloil

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

:t.l.b.,cm &a ,b.l!z” (:.\.c [
e dleb e

Other remarks :

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

Lol Uk e bl (CREENES : el Sgmia o Ol

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

Switzerland, Pontresina, Cemete-
ry, 1993. KDC Olching/S. Simon

Lichen on a coarse grained
granite monolith. Folious lichen (Ramalina
sp.) growing on a granite

dimension stone.

é 4l (Ramalina) d8)gia Obesd
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France, Penmarc'h, Saint-Nonna
church, 1991. Picture small side :
15¢cm. LRMH DIA00091617 / J.P.
Bozellec

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

LICHEN - &Ll

White folious lichen on a basaltic Tiki
«d¥I Jer b Tiki Q5L ($5 e sbaw Slsl Id Gl

French Polynesia, Marquises Islands, Atuona, 2006. LRMH / G. Orial
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COLONIZATION
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MOSS Definition : r iyl
Vegetal organism forming small, soft and green . | . e. . a5

e cushions of centimetric size. Mosses look generally  “*% ¢ Ol slpasy &)k Clslug USas 43l LB

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.

ezl Spkos dacS E5lS Bhel lajglie dudyy Ol ietiv
9o P8 lpdmy ge dajye (Oliaske dndy oo BT pamony)
& sl ool mhu e Boszell Olsmdll § WK bl
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e 9585 Al Baleg (k) Olazdl Clog Jie)

Relationship with the substrate :

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

i) Zi)l e B
I B> &3 dib g W39 Okl duty )9l USS o Sale
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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,
absence of microleaves).

iphas ze bl pue v
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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.

16,5 Olase
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Different kinds of mosses developed on sandstone.
Feryze s ol 31l e dalisea glsil

.

Sweden, Stockholm. Skanska / M. Klingspor-Rotstein

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

(Blisd] pse > (2356 Coladl) Ly Sy Slsodl Laltl @bl Cos
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France, Amiens (Somme, 60). Notre-Dame cathedral, 1991. Head
size : 20 cm.
LRMH / V. Vergés-Belmin

Moss on the joints of a granite ashlar.
bl gaye sl smed dolde e Sl

Scotland, Aberdeen, St Nicholas Kirk. Pers. Archive Réf. N°30 / I.
Maxwell
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MOULD Definition : i =
Microscopic fungus which colonies, to the naked p s e s ) L - . .

Ol eye, look like a downy film or a network or star-like sl ol slisS Sapmdl ol MU o 945 daspeme Dlshd

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

V) OlsY Bousall daBul bl OIS gidl e &S
(3591 (s3Leyl

Relationship with the substrate :

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

) Al o 833l
0Ss Dlaly dlud IS& e 0555 sl 05é UM (o (il
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Equivalent terms to be found in other
glossaries :

Fungi.

Other spelling :
Mold (US)

1655 3ylue S lodgys e W8 ddol e Ollhias
Ol ks

Not to be confused with :

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

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

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

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

16,5 Olase
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Down-like white moulds on a limestone block.
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: _3 . France, les salles Lavauguyon, Sainte- Eutrope church,2008. Photo
_m; ) * large side : 40cm. / V. Legoux
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PLANT Definition : 1y =l
L Vegetal living being, having, when complete, root, Bhsls Gzs o @ o5y dlS] we e gl B

stem, and leaves, though consisting sometimes
only of a single leafy expansion (e.g. Tree, fern,
herb).

W) @38 Gls 3us e s Jeniy 98 oleYl gamy @5

(.:.:‘5.:.

Equivalent terms to be found in other £ 65 Olus G loogys e W3 ddol e Ololhias
glossaries : Bl UL
Higher plant, vegetation. ’

Other remarks : 16,5 Olase

If buildings are not maintained, plants will eventually
colonise places where water is accessible,
extending roots into joints and fractures. As the
roots grow they can widen these

joints and cracks and break the stone. They
may also contribute to keep areas damp. This in
turn, exacerbates other processes such as salt
deterioration.
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Higher plant (tetraeles nediflera) growing on a temple.
e e Aol (Jlnd) 50) dilucie Bymds

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

PLANT - OLS - Plants growing on sandstone basalt masonry
g eyl soedly SN e e e dul SBLS

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

_— @ Higher plant (Fig tree) growing on a roof
5

(s e e duals (55 8y28) ALt Byoud

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

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

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

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

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

The ICOMOS International Secretariat and its specialized Documen-
tation Centre are located in Paris (France) - for further information
consult our web site.

http://www.icomos.org

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

Address : iscs.icomos.org
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Address : iscs.icomos.org

ICOMOS International Secretariat
ICOMOQOS, 11 rue du Séminaire de Conflans
Charenton-le-Pont
94220
France
+33(0) 14194 17 59
+33(0) 1489319 16
http://www.icomos.org
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