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ENGLISH

In 2001, when the group began its compiling task,
seven documents, comprising various numbers
of entries were identified as a basis for collecting
and combining useful terms into a generalised
glossary. The oldest one is an unpublished list of
21 terms written by A. Arnold, D. Jeannette and K.
Zenhder (1980), who performed that task within the
framework of the ISCS-petrography group activities.
This glossary includes an alphabetical list of terms in
English, French and German, with related definitions
in the three languages. The second document is
a compilation of 24 English terms with related
definitions, published by Grimmer (1984) of the U.S.
National Park Service.

The third document is the Italian Standard Normal
1/88 published in 1990 and called "Alterazioni
macroscopi- che dei materiali lapidei : lessico". Each
one of the 27 terms in this glossary is illustrated by
photographs, usually in two different scales and by a
graphic chart to be used if mapping of deterioration
patterns is needed. This glossary, and related
definitions have been transla- ted into English by
Apy Elena Charola. This author has also translated
the terms, without their definitions, into Spanish
and Portuguese.

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

This proposal was used as a basis for the publication
by LNEC, in 2004, of a glossary with short definitions
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 sixth document is a detailed contribution by
B. Fitzner, K. Heinrichs & R. Kownatzki (1995), on
classification and mapping of weathering forms,
which was updated in 2002 by Fitzner & Heinrichs.
This document presents as well definitions of
terms which are found in a slightly altered form
in the present glossary, as an introduction into
the mapping of stone damages. The thoroughly
illustrated document classifies decay pat- terns 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 seventh 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 Diagnostic System". In fact all damage
types contained in the document are to be found
in the expert system (Van Hees et al 1995), aiming
at helping decision makers to diagnose the origin
of deterioration and select appropriate methods and
materials for brick masonry restoration.

The most recent document has been set up by a
group of experts from Germany (VDI 3798. 1998)
VDI stands for "Verein Deutscher Ingenieure, i.e.
Association of German Engineers". This document
is quite close to a standard, and it is composed
of a list of 14 terms in German, with a translation
into English, accompanied by a definition and
illustrations. A proposal for graphic representation of
the decay patterns is also provided, as in the Italian
Standard and in the Fitzner system. Although we did
our best to gather all the available information, we
have obviously missed a number of documents. One
of them is an illustrated glossary of 30 terms edited
by the “Queen’s University of Belfast” (U.K.).

On its website (http://www.qub.ac.uk) one can
find a comprehensive weathering features tutorial,
which includes both degradation patterns of
monuments and natural outcrops, and also refers to
anthropogenic damage.

To set up the French version of the glossary, the
translators have consulted the background glossaries
having terms and definitions in French, and also the
following documents: Paper by Belgian colleagues 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 the European project
Raphaél.

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



BACKGROUND GLOSSARIES

yuuuuahsuyuy ssruhuuern
PUNULULh LEMUDNRGSNNL

ARMENIAN

2001 pywywuhu, Gpp funwpp Lwfuwdbnubg wju
gnnap, punnpytght twpptip pwlwyh gnwugndutn
wwnniuwynn e thwuwnwenine, npwtu ognwywn
wmbpuhuutGpp  JGYy punhwunp pwnwpwuph  JGo
UGpwnbint hpdp:  UdGuwhhup U. Ununinh , .
dwubtwnh U Y. 26unbph Ywgdwa, 21 nbkpuhulubpp
shpwwwpwyws gwuyu E: Uu gwuyp pungnpynud
E  wbpdhulbph  wpblwlwl  gwuyp'  wlogtpkl,
$pwliubptlt b gbpdwubptl’  hwdwwwwnwufuwl
uwhdwuntdutinnd wyn Gnbp \Ggnlubpny:

Enupnpn thwunweninep UUL waguiht wwnytph
gwnwjniejwl w2fuwwnmwyhg Sphdtph 1984p hpw-
wwpwlwd thwunwpeninpUu £, np wywpniuwynwd
£ 24 wugptl  wbpuht'  hwdwwwwnwufuwl
uwhdwuntdutipny:

Sppnpn thwuwnwpeninenp hunwiwlywu 1/88 uwwl-
nwnpwubph  wunwpeninplu £ hpuwwpwywd
1990p. npp Ungunud £ "Alterazioni macroscopi-
che dei materiali lapidei : lessico™ (Rwnpt Ujniebph
dwypnuynwhy wlywununiejntutph  pwnwpw):
PwnwpwUh pninp 27 wbpdhultpp ninbygynud Gl
Gpynt wnwppbph cwywiutph (nuwbwpubpng, W
Gpt hwwjwadltph pwjpwdwl  pwpwntquanpdwlu
wUhpwdtannentt Yw' gpuwdhywlwl  gonypub-
nnd: U. GlGuw Ywpnwlt wpu pwnwgwlyn U
hwdwwwwnwufuwl  uwhdwunwfubpp  pwpgUwlt]
L wugptu: Znhuwyp wntpdhuutpp, pwjg wnwlg
uwhdwunidutiph, pwpguwub) £ bwb huwwubptu ne

wnpunnigwtptu:
Quuwnwpnetnh smppnpn fundpp pwph pwjpwdwl
aubiph wntpdhuninghwyh wnwwnyubnu Gu,

utpyuwjwgywao  Lwnwpw2huniejwl  wqquwihu  jw-
pnpwunnphwih - w2fuwnwyhg  (Lhuwpnu, Mnpunc-
guihw) funuh AGgwnn Mnnphgtiun Ynnuhg: Wl
26 wtpudhu £ wwpniuwynd, npnup  wjunptu
oquwagnpdynid U hUOUOUN' MEwnpnipghwih fudph
utpphu thwuwnwenetnpnd U hpwwwpwyyt Gu 1991
wwppGpwetpend:

Uju wnwownyh hhdwl Jpw Lwnwpw2huntejwl
wqgwjhu wpnpwunnphwu 2004 wnpuniquitntu
hwdwnnunn  uwhdwunwdfubph pwnwahppe £ hpw-
wwnwyty (htnhuwy  Euppyt), np Ubpwnnd E
pwntpht, pwpwd2wydwlp b pwnptph pwjpwjdwul
wnugynn wGpuhuubpp:

3nipwpwlgnip nGpuhu pwpgdwudwa £ $pwliubptl,
hunwitptt W huwywutptu, nphu  ygdws Gu
gnwdhywywl ganyputn:

dtgtpnpn thwuwnweninep F. dhgubph, Y. Zwjuphfuuh
b M. Unguwgynt’ nhdwywjdwldutphnuwuwlywnadwl
U pwpuinbquagnuwl dwuhU w2fuwwnnie)niuu k£ (1995),
np 2002p pwndwgytbl £ R. Shgutph b Y. Zwjuphfuuh
ynnuhg: Uju thwuwnwpninep bGpywjwgund £ bwl

wju  wnGpdhultph  uwhdwunwfutipp, npnup  dUh
thnpn  thnthnfujwa  uGpywjwgywad Gu bwl unylu
pwnwpwund®  npwtu  pwph  quwudwadplbnh
pwnutnwagnpdwu UGpwantenLu:

Muwunytpwaqwnn wju thwunwenLen pwjpw)ywad
hwunyjwaltpp nwuwywngnd £ pun inGuwyubph L
huwntGuuhyntejwl:

Qnibwdnp b gpwdhywywl  gényplbp  Gu
ubpywjwgywa wjuwbu, hbgwbu hunwwywu 1/88
unwunwnpuutpned:

3netpnpn thwunwpeninep  (dpwlyt, 1998)
pwauwhtnhtwyuwiht ghpp £, wnwwanywsd  np-
wbu  GYypnwwywu hwuduwdnnnyh hhugbpbnn
2nowliwlwiht  hGunwgnunwywu  apwagph  2now-
pGpwywl: Quwuunwpeninpep  UGpwnnd £ wwpwu
U wrynuwiht  pwpw2wnptph  pwjpwjdwl nwuw-
Jwngnidutin: Uju yGpwptpnud £ U Ujnueh (wnynwuutn,
dhwgnidutp, 2wnwfu) U punhwunp npdwdph pw)-
pwjdwunp:

Uju Jawyyti Ehwunniy thnpdwghnwywlhwdwywngh
hGuin hwdwwbn, nph hwwwynwdp N4UY E, npp
pwgynud £ npwtiu’ «Npduwwptnh quwuywantpjwul
wfunnpn2hg hwdwywng».

Ppwywunwd thwuwnwenend Uywpwapwd yuwu-
Jwaplbph pninp wGuwyutpp wpbih £ gwub
1995p dwu ZtGuh uGpyuwjwgnwa thnpdwghwnwywl
hwdwywngnd, nph bwwwwyu £ wewygtip npnantd
punniunnutppl’ wiunnpn2t; Juwujwonipjwl dwag-
dwlu wwwbwnp U wnnuuw2wph yGpwywugudwu
puunnt] hwdwwwuwwufuwl  JGennutp W Unuetp
puwnnt:

UdGUwpwnd thwuwnweninep gtpdwlwgh Jdh funwidp
thnpdwagbwnutinh untndwal £ (VDI 3798. 1998): VDI
Upwlwynid £ "Verein Deutscher Ingenieure, wjuhupl'
Qtpdwlhwih  dwpwnwpwabwnubph  Jhneindu: Upu
thwuwnwentnep pwjwywuhlu Unn £ unnwunwnunh,
pwnywgwa E 14 innbpdhuutiph gpdwutptu gwuyhg,
wugltptl  pwpgUwunipjwdp, npnup  ninGygynud
Gu  uwhdwunwutpnd L UYwpwqwpnndutinny:
Lbpywjwgywa Gu bwl Jwubph pwjpwjdwl gpw-
dhywywu  gényplutph  wnwewnpyubp®  huswbu
huinwwywu utnwunwnpuutpnwd b dhgubpp
wnwownyutpnud: QUwjwa dGup wpbp Gup dJbp
wnwytwgnyup’ dwuwngbilh wntnGywwnynipintu
hwdwptint  hwdwn, uwywiju wyuhwjwnnptu
pwg btlup pnntp npn2 thwunwpenptn: Hwughg
dtypn UG3 Pphnwlhwih  «@wgnihnt” FPEpdwunp
hwdwuwpwUp»  hpwnwpwywad 30 wbpdhultph
wwuwnytpwqwpn pwnwpwul £ Ywpnd (http://
www.qub.ac.uk) Ywnptih £ guutbp Jh nhdwyuwjdwu
wnwuduwhwwnynieniuutp  hwdwwwnthwy — d6n-
uwpyp, npp UGpwnnud £ U hnipwpdwultph U puwlywu
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ywauniejniulGph - pwjpwjdwl  opphuwyutpn L
dwpnwahl quwuywapltp:

Pwnwpwuh $pwliutptl tnwppbpwyp untnatihu,
pwnguwuhsubpp ogunyt) GU $pwubptlu inbpdhuutin
wwnniuwynn hwdwwwuwnwufuwl pwnwpwuutiphg,
huswtiu Lwl htnbyw) hwunwnpnetphg' Abighwgh
gnpapuytiputp’ b Z6Un U @GpULnh w2fuwwnnieniup
(1998/99), Nt yhqwuh' «hynpwun» ghpep (1990)
Unhuwnw| pwnwpwlp, unbndqwd 1999 pywlywup’
GUpnwuwywlu Nwdwybi; apwgnh 2nowiiluyned:
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PUNUNULD LUUrUArNMe3NNL

The glossary is arranged into 6 families
composed of 2 to 11 terms :

. General terms,

. Crack and deformation,

. Detachment,

. Features induced by material loss,
. Discoloration and deposit

. Biological colonization

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

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

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

Pwnwpwlp Ywquywe E 2-11
wwnntuwynn ytig fjudphg :

- Cunhwuntp inGpuhultbp

- duwptin Lntdnpdwghw

- Qupnywapltbn

- Uinueh pwjpwjdwl hwwinywuh2utbn
- Gnibwpwihnud b wnunnuninud

- Phninghwywu wagntgnieniu

wntpuhu

Nppwuny huwpwynn Ep, hGnhuwyubpp  hunwy
uwhdwlbwquwubp Gu  wugbl wgpny wnbuwlbh
pwjpwjdwl autpp: Uhwju npn2 fudptp 2tndnd Gu
punhwunip Ywunuutiphg, ophuwy «dGfuwuhywywu
Juwudwadpp», np UbGpwnnd £ Yuinpundwapltp,
dwpbp, pbpojwapltp, npnup pninpu £ Ubp-
agnpantpjwl, wjng pL wagntgniejwl hbwnuwlup Gu:
Utlp Uwwuwywhwnpdwn quuwup Jh hwwny
funtdp uinbinoet] Jwybpbuwhu dbuwthnfunteiniultph
hwdwp, np wbjwlbghup' Uniph  pwjpwjdwl
hwuwywupgutp: Wu funwpp  Jwpunp £, pwlp
nn - wjlu  wbpdphuutGn £ wwpnuwynwd,  npnup
hUwpwynpnip)ntl £ wwihu Uywpwant) pwjpwnwdn,
Get UnyUpuy UYwpwgpdwl  wwhhu  Uneh
wywnhd  Ynpnuwn - zh wpdwlwapynd: - Ophuwly
dwytptuh swynwytunip)nitup Ywpnn £ hwunhyuwhu
Jwauwniedwlu  wd 26pnwgtpedwl hGunuwlp
LhuGp: Gpt pwpp £ sh pwjpwydnud, dhulnyu E,
dwytiptup gwynwnytu £ dunwd, npp uwyuwju Unieh
Unpnruwnutiph gh ptpned, huy Jwytptup 2wupniuiwyned
£ wnununjwoe (huG;:  Lnyup  JGpwpbpnd  E
«tpnghw» U «Phninghwywl  wagnbgnie)ntu»  hwu-
yuwgnipjnituutiphu, pwuh np Jwytptup yuwpnn £ bwfu
Epnghwjh Gupwpyyt), hGnn cwaydt] ephdninutnny,
pwnwpnuny ywd dwdnnny:
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GENERAL TERMS . CULHZUULNR SELPUNLLER

ALTERATION . ULSEMUSNhU (QUU®PNNRU)
DAMAGE . dLUU
DECAY . fU3RU3NKU
DEGRADATION . A5aNuUYUSNRU
DETERIORATION . USeUNrUSNhU
WEATHERING . RUUUZUNPNNU

CRACK . AUP

Fracture . aitinp

Star crack . Uunnwswp
Hair crack . Uwquéwp
Craquele . Swpwznpw
Splitting . Mwnwywnnid

DEFORMATION .
aEdNrUUShuLE,

DETACHMENT
unuuauvusnhu

BLISTERING . PURNY

BURSTING . AURNKY

DELAMINATION .
cersugusSnNhy

Exfoliation . @tppwlnpnid

I _
FEATURES INDUCED

BY MATERIAL LOSS

3nkuZUSHNME3NhLLEN,
nraLe FENPNNU BL
L3NM3h UNPUSh

ALVEOLIZATION .
unAN2UYNPNrY

Coving . funpawynpnid

DISCOLORATION
& DEPOSIT
anhLuLPUNNY
td Lus4uoL

CRUST .
cersuMuUSNrU

Black crust . Ulwptinunn

b Cl

BIOLOGICAL
COLONIZATION

YyELUUPULUYUL
yuguudnranuLer

BIOLOGICAL COLONIZATION .
ugLUURULUYUL
yuuudnraruLEr

DISINTEGRATION .
vuuuusnru

Crumbling . PtynpwgnLd

Granular disintegration .
Lwwnhywynn Jwuliwwnnid

mPowdering, Chalking .
dn2hwgnd

mSugaring .
Cwpwnwywqugntd

mSanding . Ujwqugntd

EROSION . Epnghu

Differential erosion .
Nhdtntugwgywe Epnghw

Salt crust . Unwotipn

ALGAE . 2rhunriuer

Loss . ynpniun’
mof components .
Fwnuwnphgubinh
mof matrix .

PUwywu auh

Rounding . YinpwgnuJ

Roughening . UuhwpptgnwJ

DEPOSIT . LUSHUDTR

DISCOLOURATION .
anruuEeUONNU

Colouration . antuwynpnid

LICHEN . 2UPULNU

MOSS . UUUNKY

MOULD . PNPRNU

Bleaching . Aniuwpwthnud

PLANT . FNrUUTUDUNNS@

Moist area . vnlw tnwpwap

Staining . Ztunptin

FRAGMENTATION .
UUULUrUGULNNY

Splintering . Nwnwywnud

Chipping . oywuwnw

MECHANICAL DAMAGE .
UthuthyuyuL yuuu4usce

Impact damage .
Lwpywawjhu quwuywap

EFFLORESCENCE .
unuyuLnhy

Cut . Zwwnnwt

ENCRUSTATION .
unusnt Lus4uoL

Concretion . Uhwypwgnwd

Scratch . vwagnud

FILM . eUAULR

Abrasion. Ltipnud

PEELING . UcNG4uUSNhU

Keying . Ut

GLOSSY ASPECT .
LU3GLUSNKhU

SCALING . corsudnrnsy
Flaking . oytuwynpnwJ

MICROKARST .
uhurnyurus

GRAFFITI . arudhfeh

Contour scaling .
Gagnwagadwjhu 2tpunuwwnnud

MISSING PART .
pUSUYU LUSHUTLEN

Gap . Pwgywap

PERFORATION . oUunNhU

PITTING . ®nULYLEN

PATINA .
nushuu

Iron rich patina . cpyweny
hwpniun Jubiwgwuwy

Oxalate patina . opuwjwunwhu
pwgwiuwppywhl) ywwnhbw

SOILING . UnSNSNiU

SUBFLORESCENCE .
gLRUPEENAJ
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ALTERATION . ULSEMUSNhU (uUU®NMNRY)

DAMAGE . 4uLUU DECAY . fU3RU3NNJ

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.

uLstrushu (Quuenmniy) .

Ujneh  thnthnfuneeinit, npp Uinueh - wwhwwudwl
wnnudny wuhpwdt2unwpwn s Gupwnpnud
hwwnywuh2ubph Jwwnpwpwgnd:. Ophuwy, pwph
Upw wjlwhuh 26pnGnp, np untih £ wuduwu dwpnty
Jwpnnn GU hwdwnybp wpinbpwghw (Auwthnfuncd):

DAMAGE : Juuuv.

Human perception of the loss of value due to decay. Updbph wugbl  wgpny  wbuwlblh — Ynpnwuwn®
pwjpwjdwl wwwndwnny:

DECAY : 2useusnry .

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

Pwnh UbpphUu hwwywuh2utph phuhwlywl  Yuwd
dhahywywu thnihnfunipiniu, np hwugbigund £ Upw
wndtgnydwl yud wuogunwagnnatithnipjwl:

DEGRADATION :
Decline in condition, quality, or functional capacity.

NGarutusniy .
dhdwyh, npwyh Ywd  $nuyghnuwg  hgnpnipjwl
Jwunpwpwgntd:

DETERIORATION :

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

4useurusnny .

Npwyh,  wpdtph,  puniewantph L wyl
Jwunpwnpwguwl gnpdplupwg, dw2nid:

WEATHERING :

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

LfuUUUZUrNK .

Lhdpwywl  Ywu  JEuwuhjwywl  gwuywgwae
gnpaplpwg, nph pupwgpntd bwntinp,
puwyhdwjwywu wagnbgntpjwu hGunluwupny

thnihnfuynid GU nL wnpdtgnpyyned:

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



DEGRADATION . 15aruusny DETERIORATION . 4US@UNrUSNNJ WEATHERING . 2UUUZUMNNU

ALTERATION . ULSGNU8hu
(RUUPNNRY)

ST

DAMAGE . 4UUU {g@,
t

Common alteration of
architectural mouldings
by algae.

Buwpunwnwwbnwywl
npwaqubiph tnwpwaeywa
wypnbpwghwl' onhuninutinh
wwwndwnny:

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

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

Ywnuhp wdwqupwnh

2wnywaph nhigpunwgnul
onwhtnwgdwl guwujwa
hwdwlwpgh wwwnbdwnny:

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

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

Ujwaqupwnt
nwiwwlwpwnh (uwiwpwnh)
unnphU hwwngwah quwu, np
hwugbignti| £ wpdtignydwu:

Scotland, Edinburgh,

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

Cnunywlnpw, EnhUpnipn
ZhU YuinnUp qglipiquwling,
2002/ Pppunwlwlwl
Gpypwpwlwlwl
htwnwaqnunneynil

DETERIORATION . 4

useurusnhu
1% = L5

Limestone relief showing
advanced decay.

Upwpwph dwytiptiu'
wpunwhwjnywd pupuwdwl
wuwinypnd,

France, Caen, Eglise Saint-
Pierre, 2006.

head ca.10 cm,

LRMH / V. Vergés-Belmin

Spwliupw, Yuwl, Unipp
Mhtinh tltntigh, 2006.
qnifup’ 10 ud /

d. dbpgbiq-rbiupl

Deterioration of a
Carboniferous sandstone
masonny.

YwppnUwdtipwihlu
wywqupwnh 2wnywaph
Jwwpwpuwgnid:

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

L. Maxwell

Cnuywunhuw, Enplpnipn
2jntupuuyhl wdpngh thnnng,
1993/ wnwldhl ptlynnubin
pwpén.” 30 ud / b, Uwpuntty

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

Lnthujwl Ununthin
gndwpwnh pudwhwpntd
EiGUtUwnutph Gpywpwnl
wanbgntejwu htinbwupny.

Scotland, Isle of Lewis,
Tursachan Stone Circle,
Callanish, 1990. Width of
stone approx. 1.2m . Pers.
Archive (ref. GH9) /

1. Maxwell

Cnunpwlinhw, Ynah Linthu
Snipwljwl opowlidl punpbp,
Puwiwlpy, 1990/ pwpbpp .’
1.5U / wpluh (ref. GH 9) h.
Uwpunily
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Individual fissure, clearly visible by the naked
eye, resulting from separation of one part from
another.

- Fracture: Crack that crosses completely the stone
piece

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

- Hair crack: Minor crack with width dimension

< 0.1 mm

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

- Splitting: Fracturing of a stone along planes of
weakness such as microcracks or clay/silt layers, in
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 occurring 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.

UnwUahU Ynunpywap, np hunwy nbuwubih £ wugqbu
w;zpny, wpnyniupnid tnwpwlgwinnid £ uh hwunjwaen
UjnLuhg.

- tinp - Awp, np wdpnnonyhlu hwwnnid £ pwpp:

- Uunnwéwp - Uuwnnh wnbup niubignn dwp:
Ldwl uwudwoph huwpwydnp wywwndwnubpu Gu
dwugnunudp yud Utfuwuhywywl wgntgnieniup:

- Uwqwéwp - 0.1 UJu hg thnpn inpwdwswithh dwp

- ABwpw2npw - ®npn dwpbtph gwug, np Yngnwd
GU Uwlb dwpwgwlg: Bwpwfunipd pwnp pwph
hwdwp Yhpwnbih ¢£, pwuh np wjiu ogunwagnpayncu
£ epéwywdh dpw wnwgwgnn dwpbnh gwugp
Lywpwanptnt hwdwn:

- Mwnwywnnw - atnp hwpenientultph pnnewl
Gnywjupnd, hugwhuhp GU Uhypndwptinp Yud Yuyw-
LUunjwapwjihu 26pntpp, wju nbGwpenwd, Gpp pwph
hwuwnjwaltpp nuinnwhwywg Gu: OphUwy, uniup
Uwpnn £ hhdphg Uh pwuh hwndwsh wwnwywndt,
Gt Upw Yypw ptinujwaénte)niup Uta k:

- Cpuwquiinnid - hhuph Ywd fungbih hwwndwaubph
Gnywupny 26nntiph winwowgntd, np wwnuwnhn gk,
np ntnnwhwjwg (hutl: Chpunwqwundwl wwnguwjnid
dhaghywywl swupwpbnujwaonteintt Ljwwnbh gk:
Cpnwguwwnnudp wnwowglnid £ wywnwywnnud:

pdwpbtpp ywpnn GU wnwowlw] hnndfuwhwnpdwl,

pwnptph uGpphu pEGpNuenlLUGNh,  unwwnhy
fuunhputph, dwugnundwl, jjwhwqwlug UL
wdpnipjwl  2wnwifuh  wwpwagwnwd:  Epyph

gugnidutiphg wnwgwgnn yhppwghwutipp, Ypwyu
nL gnitpunp unybuwbu Yuwpnn Gu dwpbinh ywwnadwn
nwnuwy:

Onpwgnwad dwybpbuh Awpbpl no abnptpp
undnpwpwn  wbbdwund GU  Gpypwpwlbwywu
wnbpdhuwpwunipjwdp.  Ygdwd Gt yuninph
nbnw2wnd Jjnwuh hwuntbw sqw L fuqwa, bLpeb
Udwl tnGnw2wnd Yw:
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Marble sculpture showing a network of thin cracks
(craquele).

Uwnuwpt pwunuwyh ynw pwpwl dwptiph gwlg (Gwpwznpw)

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

Spwluhw, dbpuwy, wdpngh wwny, 2002. Luyl. 0.8 U/ 4.
dtipgtiu-REuhu

Horizontal fracture due
to a rusted iron clamp.

dwugnunywa tpywpet wdpwlhg
wnwowgwad hnphgnuwywu sknp

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

J.P. Bozellec

Spwlupw, Ubgnubd, Up. Mhtiph
wnwédwn: Upudinywl dwlwn,
Yeuwnpnibwlwl pdpneyy, 1974/ d. M.
Pnqbiytp

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

Nnnwhwjwg Jwaqwéwptp,
gjntutiph Ywutpniputinh nnipu Glwea
hwwndwautphu

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

Znibwunwls, Uplilip, 2004. / U. Updn

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

of a grave slab.

Qbptgquwuwpwnh Gpywet
wdpwuh ynpnghwih b pwjliwgdwu
htwnlwlpny wunnwbwp

| wywqwpwnh Unw:

" Scotland, Edinburgh (Old Calton

Cemetery), 2002. British Geological
Survey / E. Hyslop

Cnunjwunpuw, Enplipnipg (2hU
Utuinwlwl Qpbquwl), 2002,
Pphurnwliwlwl Gpypwpwlwlywl
httinwanunnipynily/ £, Zhunh

Splitting of a limestone
column

Ynwpwnb ujwl ywnwywnnd

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

Column diameter ca.15 cm.
LRMH DIA00006991 /

J.P. Bozellec

§ Snwluhw, dptl, Up. Ulinpt-

16-Pw tlntigh, Ywlp, 1981.
Uwl tnpwdwahédn” 15 ud, d.
N. Pnqtiip
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Change in shape without loosing integrity, Quh thninfunieinit, nph htwnuwupny sh Ynpgynid
leading to bending, buckling or twisting of a wupnnowywunipnilp, pwjg wnwewgund E pwph
stone block. PINYh Ynpwgned, Aynid Ywd npnpned:

This degradation pattern mainly affects crystalline Rwjpwjdwl wju nGuwyp hhfuwywund hwunhwned
marble slabs (tombstones, marble cladding). E Jdwpdwnpt pnipnughtu uwhyutph dnn (nwww-
LUwpwptp, dwnpdwnpt uwhyubp):
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This white marble plate
is showing a convex
deformation.

Uwhwnwy dwpdwpt
phetinh ninnghy
nEdnplwghuw

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

V. Vergés-Belmin

Spwlupw,  Pnibpuwu, 1990,
phetinh  swthup” 0.7x2 U 4.
dtinqtu-Rbuhl

S

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

Uwhwunwy dwpdwnt
phetin 19 nn
unbGw bywwnynid
Entdnpuwghw

France, Sélestat (Haut-Rhin),
Cemetary, 1995. Plate size
0.4 x 1Im. LRMH /

V. Vergés-Belmin

Spwlupw, Ubjtutnwn
(0-n6l),  gbptiquwlwnnel,
1995, phetinh swipup® 0.4x1 U
4. dtpgtiu-~,Eupu

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

Cwpphg wnwudlwgwa dwpdwntb uwihy, ntnnighy
ntbnpdwghwl Uywwntith £ 260 (nyuh twy

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

UUL, Uipwlih, Une Bnpp, Snpowlwinipgwl 26Up, , Unt Snpp Lwhwlgh
Yuwwhwnnihnwd, 2001, uwihyh dninwynp pwihupt 90x90ud, Nwuu, 2GLLL), Euplbp
pulbnieynil, Y. Unpdwlnhl, U. Manbpdwll
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DETACHMENT
unuvauusnMy

BLISTERING . GUPHY

BURSTING . AURNKU

DELAMINATION . CEMPSUUSNKJ

BLISTERING
PUFNhY

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

UwhJdwund .

2wph Jwytptuhtu onny |gywd ybp funjugnn
Yhuwgniun, npp hGwuwup k£ pwph Jtphtu 2Gpuinh
wnwldbwgdwl: Uu nwpwugwunindp Yuwywad sh
pwnh Ywnnigywaph htiwn:

Other remarks :

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

Ui Uznudutip .

Nnpn2 wwpwawutnpnud puphyp Ywpnn £ intend wntph
wagnbgnipjwu hGnuwup [hub).
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DISINTEGRATION . UUuULUSNNU

FRAGMENTATION . UUULURUJUULNKY PEELING . UtNc4usSnhu

SCALING . ctrsudnrnry l

BLISTERING . BUFNY

BLISTERING . RUFNY

The left cheek of the limestone
figure shows blistering.

Blistering on surface of
. molasse sandstone.

@uphy Unpwultp
wywquwpwnh dwybpbuh.

BLISTERING . BUFNPY

Unwpwnt pwlnwyh dwfu wjnh ypw
wnyw £ pdphy

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

Spwlupw,  Lwnl,  Uundwowdnp  wnwdwp,
wpliinywl dwlwen, 1983/ U. Quinnnl

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

Cybigwphw, Lnquili, tnwéwp,
2002, intuwnwgwnp” 2ud.
@phlutitnnuh

hwdwuwpwl /9. Ne. Cbpbip

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

Gnwlwywjhu tnwwnwunwdutiphg npduw2wnh punwjdwu hGnuwlupny
wnwowgb] £ pwph dwytnpGuwiht 26pnh Ynpnwun

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

Cnunwnpw, Suuqqn, Nihlquint dhwgywy wquin Gytintgh, 2005. Appunwlwlwl pypwpwlwl
htunwaqnuinnieynily £. Zpuiny
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DETACHMENT
unuvauusnMy

BLISTERING . GURNY

BURSTING . AURNKU DELAMINATION . CEMPSUUSNKJ

BURSTING
auRNNU

Definition :
Local loss of the stone surface from internal

pressure usually manifesting in the form of an
irregularly- sided crater.

UwhJdwunwd .

Lwnh Jwybtptuh dwulwyh Ynpniuwn £ ubpphu du2uwl
htwnuwupny, np hhduwywunw wpunwhwjnynd k
wlywunu Auh fuwnuwpwuh nbupny:

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).

2thnpt] .

- Zwpjwdught wqnbgnipywl quwudwaop . Uniph
dwuh Ynpniutn® wpunwphl wgnbignepjwl hGnbwu-
pny, npp Jwpnn £ fuwnuwpwuh wnbup nublwy,
bt hwpdwann opjtlwp thnpp £ nt Yupap (wubklp'
thwuthniwn):

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.

Uyt Uanudfubip .

Awpenidp hwbwfu hweonpnnd £ wuwnnwawpbphl:
Pwjpwjywl  wju wbuwyp pwph dte plUwywl
hwupwujniptnh wwpnibwynipjwl (Ywy, Gpywe L
wjb) wyGlwgnedu £, npnup hhduwywunwd dwytptup
dninn GU Ynunwyynwd: UGnwnwywl wdpwyutpp
Unnnghwt Unyuwtiu Ywnnn £ dwpenid wunwowgut:
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DISINTEGRATION . UUULUSNAU | FRAGMENTATION . UUULURUJULNNU PEELING . UcNE4USNNU SCALING . ctrsudnrnry l

BURSTING . AURNNU

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

Lwywluwpwn Gplweh wdpwuh Ynpnghwu
ptipt £ ynwpwnh dwywih punjwjudwl b
wnwowgtil £ dwpnd

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

Mnpunniquithw, Lhuwpnl, 3Gpnupdn Yinjuintn, 2005,
pwph plwpnipynilp, 50 ud /4. dpwliqtl

IN - BuenN g ™ Typical bursting at flat wall marble panel.

Lwpp wwwnh Jwpdwnt uwhyh ypw dwepdwl
wnhwhy ophUwl

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

UuvL, Upwlh, Yne 3npp, Anpdwlwinipjwl 2bUp, , Uint 3npp
Uwhwlgh  Guwhwnhned, 2001, uwihyh  dninwdnp - swhupk
90x90ud, Niuu, RLULEL), Ejuplbn pulGnieynil, Y. Lnpdwlnhl, U.
Mbwnbpdwl

BURSTING . aURNNS Bursting due to corrosion and expansion of a metal fixing at the base of a

sandstone grave slab.

UdJwquwpwnt gbpGguwlwpwnh  dGunwnt  wdpwuh  Yynpnghwih L
punwjudwl hGnwlwupny wnwowgwa dwentd

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

Cnunwlnpw, EnhUpnipg, ZpU Yepunwlwl giptiquwling, 2002, Pphuinwliwlwl Gpypwpwliwlwl
htunwagnunieynil / k. Zpjunwy
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DETACHMENT
unuvauusnMy

BLISTERING . GURNY

BURSTING . AURNKU

DELAMINATION
cenrsuLusnry

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.

UwhJdwunwd .

Unwldlwgdwl wpngtulbp, npnup wqnnd Gl
26pnuwynpyws wwwnutph Jnw  (Lunywapwihu
wwwpubph Ut dwup, npn2 Uttnwdnpdhy wwwnputp):
Uju hptuhg Utpywjwgund £ pwph wnwuduwgnd
Uty Ywd uh pwuh 26pwnh: Cipuntiph hwuwnneyniul
nL dup Ywpnn U nwpptpybi: Cepntpp wpnn Gu
wwpptp nipndusnieiniu nilGuwy’ Ywiujwad pwph
Jwybptuhg:

Sub-type(s) :
- 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.

Gupwwbuwyltn .

- @tppwynpnd - Lwnh pwquwyh pwpwy 26pnt-
nh wnwuduwgnid (ud hwuwnniejwdp), npnup Gupw-
qniqwhtin Gu pwph Jwytptupu:

Not to be confused with :

Scaling: kind of detachment totally independent of
the stone structure.

2uhnph .
Ctpunwundwl — wunwluduwgdwl nbuwy, np Yuwwa
s£ pwph Yunnigywaph hbwn:

Other remarks :

Efflorescence and biological colonization can be
detected inbetween the laminae.

Uyt Ugnwdfubip .

Unwlwintd-thpeenidp U GLuwpwlwlwl uqdwyn-
pncdutppYwipnn G hwunhwt bwb 2GpuntGph bGpuncd:

|® ICOMOS International Scientific Committee for Stone (ISCS). Comité scientifique international "Pierre” de I'lCOMOS
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DISINTEGRATION . UuULUSNrU

FRAGMENTATION . UUULURUJULNKU

PEELING . UtNc4usSnhu

SCALING . CENPSUUNPNRY l

VDT LIRSS Delamination of a sandstone DELAMINATION . CGSUQUSNNY

gravestone possibly resulting
from frost action.

Udqupwnt  gtipiquwlwpwph  2bpunwqu-
wnnwd,  hwywbwpwn nedtn  uwnbwdwUpph
wwwnbwnny

Scotland, Brechin, Angus, Brechin
Cathedral Graveyard, 1991. Ca 1

meter wide slab. Personal archive
Ref IW 31 / I. Maxwell

Cnuqwlnpuw, Pnliphl, Ulgniu,
Qntywpnh tnwdwn, 1991, uwjwpwnph
Juyu 1 U, Ubdbwlwl wpfuhy / Uwpuyby

Delamination of a sandstone
element

Ujwqupwph biedwlinh 2punwaquinnid

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

2unlwuwnwl,  dwnbpthnegn - Chyphph,
2003, pwph qwyl. 50 ud/d. dtpgbu-
PLiURL

surface.

Udwaquipwph  ptppwinpnid,

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

obpinwquinwdwl  Bupwwnbuwlp
punipwanynid £ pwph dwlybpbuh gniquhtn Uh pwlh pwpwl ptntph
wnwbdbwgnid

Germany, Zeitz, Cathedral, 1992. Stone width : ca. 40 cm. Geol. Inst. Aachen Univ / B. Fitzner
Qtipdwlpw, Rbyg, tnwdwn, 1992, pwnh (uyl. 40 ud, tplp. huuwn. UwpbUh hwdwiuwpwl / P. Shpqlibin
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DETACHMENT
unuvauusnMy

BLISTERING . GUFNY

BURSTING . AURNKU

DELAMINATION . CtrSugusSnhJ

DISINTEGRATION
yuuuusnry

Definition :
Detachment of single grains or aggregates of
grains.

UwhJdwunwd .

UwUupwhwwhyubph Ywd wnwudhu pbYynpubph
wnwudlwgnid :

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.

Zwpwptpnipiniup Unuph htwn .

Ut ywpnn £ wngnbl dhuu pwph dwytiptuhl, pwjg
ywpnn £ bwl funpwtwg: Lwjpwnidp hhduwywuncd
dwybiptuhg k£ uyunid: Ajntnwjht dwpdwnpnd hwwnh-
Ywjhu pwjpwnidp Ywnnn £ vh pwuh uwluwnhdtunp L
wuquwd wyb) funpwuwy:

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.

Gupwuwntiuwyutp .

-RGYnpwignd - Zwunhlywynn dwulhyutph wnwla-
Lwgnud Ujnipehg: Uju wnwuduwgnidubpp undgnpwpwin
thnpn jwithtiph £ huntd (2 ud thngp): Quithp Ywiugwa £
pwnh punyphg b Uhgwywinhg:
-Zwunhjwynp Jwubwwnw - Zwunhwnud £ hwwnh-
ywdnp  Lunyjwdpwihl  (ophlwly wlwqwpwn) U
hwwhywynp  pjniptinw (ophlwy™ gpwlihn) - pu-
nGpnud: Zwwnhywynp dwulwwnwdp wnwowgund £
pwnwywnpubphg Ywaujwa pwithywaplbp, npnup
wudwunw £ wwwpwihonip b hwbwfu  Yuwpbh
£ hwunhwtip wywnhynpbl  pwjpwyynn  wwintiph
wnwy: Bet pwph JwytGpbuhU funnngutn (thnutp)
G wnwowunwd, wnwludbwgywad Jwulhyutpp
Uninwydnwd Gu  funnngh Utpphu  Jwunwd: Lwph
hwuwhyuGph Jaenipntup npn2nud £ wnwbduwgwa
pGunppyutph  jwihp:  Zwwnhywdnp  dwubwwndwlu
ubppn2wnwnnwy hwwnwy tnkpdhuutpp yapwptpnud
&U hwdwwwwnwufuwl hwinhyubiph Ywd swthhu, yud®
nGuwyhu:

.On2hwgnid wntnpdhup hwawfu oguwgnna-
ynd BU dwln' «wnwgwd» duwgnpnutiph hwdwp:

.Cwpwpwywquwgnwp Yhpwpynd £ uwh-
wnwy pniptnuihu dwpdwnh wwpwaqugned:

Udwquwgnidu ogunnwagnnpaynud £ wyjwqu-
pwntph W gpwUhwnutGph hwwnhywhu pwjpwjdwlu
wwnpwaguwynid:

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 occurring inside crystalline marble,
granular disintegration may lead to deformation
patterns.

Uy uzanwdutan «

Pinuptnyw Jwpdwputph wwpwauw)nid, hwjnuh E,
nn otndwjhu upptultpnp  Ywnpnn Gu hwnhlwynp
dwubwwnydwl hhfuwwl wwwndwn nwnuw| Gppbdu
hwqbigutiny bwl duwfuwfuwnnncdubph:  Bwnh Ypw
wpnn GU pwjpwdwl Aaubp wnwowlwy, npnup
Uhowulyjw, GU hwwplhwgdwl U 26punwynpdwl,
obipnnwquinndwl dholi:

Uwulwyh  wd  hwwndwdwihu  hwwnhlwynn
Uwulwwinnudp Ywpnn £ dwlybpGupl  funnngubn
L swynwnytUnipnt  wnwowguby:  Fnupbnwhu
dwpdwph wwpwaowjnd hwnplwynn dwulwinnedp
Ywnnn £ ntdnpdwghwutin wnwowglb:
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[

OWDERING . #NChusNU
PR ]

This limestone element
shows powdering,

with an irregular surface
aspect.

U Ypwpwph  EdtGunh
Upw thnphwgnid £, Gplnid
E uwhinwl  huwnywaelbn
wllyunl dwlbntup
wnbupny:

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

Sdnwluhw, Mnuwinpbipu, Uundwdwdnp Jtd tytnkgh, 1993, qifup swihup' 20 ud/ .
Pnipwnpnnl

appearing as whiter zones

SUGARING . CURUMU4ULUSNAU

2

Sanding of a coarse
grained granite.

funpgnpwhwwmhlwynp
gpwuhwnh wywquignid

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

Rodrigues
Mnpuniquihw, Eynpw,
mwdwn, 2005/ nbigunn

Mnnphqgtiu

. Typical sugaring or loos-

Uwpwph
awpwpwywqugnid

USA, Albany, New York,

- Agency Building, New York
State Capitol, 2001.

Photo size: 10 cm width /
Wiss, Janney, Elstner
Associates Inc. / K.
Normandin,

.21 M. Petermann

¢ ening of the calcite crystals
at the surface of the marble.
dwlbntup
Luwd
° UpuyhU pynupbinlbph pnuwgnid

uuu, Upwuh, Yne 3npp,
Qnpawlwintpywl otilp,
, Unt 3npp  Uwhwlgh
Ywwhwinhned, 2001, niu.
Quithup 10ud/ Nwuu, GLUUL),
Luplbn  pulybnipynit, 4.
Unpdwunht, U. MGinGpdwl

Sugaring developing on
the head of a marble
sculpture.

Cwpwpwywqugntu
qupqugweé Uwpwpb
pwlinwh gifuhl

Propylden, Kénigsplatz,
Tympanon, Munich.
KDC Olching / S. Simon

Crumbling of a crystalline
marble.

Ainipbinuyhl dwpdwph pynpwgnud

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

Area about 150 cm2.
National Heritage

of the Czech Rep./
D. Michoinova

Qbfupwih  hwupwwbwnneenil,
utinytnhu, hwpwywjhl
Unpwihw, Menpuuwnbt wdpng,
2005, dwytipbup dnin 150ud,
Qbfupwih  hwupwuwbtwniyeuwl
wqquyihl dwnwugnipni/
Uhpnhunyw
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DETACHMENT
unuvauusnMy

BLISTERING . GURNY

BURSTING . AURNKU

DELAMINATION . CEMPSUUSNKJ

FRAGMENTATION
UUuuLuruguuLnru

Definition :

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

Uwhdwuntd .

Lwph wdpnnowywl  Ywd dJwulwlyh gwpnnd
wnwppbp swihtiph, hwuwnnueywl b dwywih wulywunu
hwwngwautph :

Relationship with the substrate :

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

Lwpwpbpnuejniup Unyeh htwn .

Unep  wyhbwjinnptl - wdpnnowywl £ dunwd
dwulwwndwl Gpyne Ynnutpnid: Uwulwpwdwuncdp
Ywpnn k£ Gpptdu yGpwpbptp wdpnng Ujnieh:

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.

Gupwuwbuwyltn .

-Mwnwywnd - Lwph pwpwy U unip hwwndwautp,
ownnywad Ywd wuowwnywad hhtfuwywl quugywadhg:
-OJwuwinwd - yninpjwapubp b dwuthyubn, pwpw-
pGUNPh Gantinhg :

utippn2wnpwnnywy hwwnniy inGpdhuutpp yGpwptpnod
tU hwdwwwwnwufuwl hwwnhyutph Yud swichu, yud®
nbGuwyhu:

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).

UL Ugnwdfubip .

Uwulwpwdwund YwnpGlh £ hwunhwt, wju nGw-
pGpnud, Gpp pwpwptGynpubpp gGpowupwptGnujwae
Gu: Ununihuin hGuwuntuGph dGpphu b uGpphu hwun-
Jwalbpp hwwnjwwbu Gupwyw GU wwnwywndwlu
b thnpp wGthnwyutiph, yunnputph wugwwndw: (Ut
gwupnipjniup hGudnid £ thnpp dwytpGuh ypw):

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



DUSIL RN CREN Rl IUUIVFSSIlVAN FRAGMENTATION . UUULURUJULNNU PEELING . UcNE4USNNU SCALING . ctrsudnrnry l

FRAGMENTATION .
UUULUFUgULNM

Fragmentation of the
upper part of a monolithic
limestone column.

The splintering of this
limestone block has
resulted in a succession
of cupule-like depressions
on the stone surface. Gpwpwph dnlinihunn wwl Yephl
Upwpwph  pEh - hwwnywéh dwuliwpwdunid
nwlwndwl  hiwnlwlp £
hnwp - hwenpnnn - wanb-
gnipynlllitinh pun
dwltipbupl

France, Saint-Benoit-sur-

Loire, 1996. Fracture length :
Egypt, Karnak temple, 30cm. CICRP / P. Bromblet
block fields, KDC Olching /
S. Simon Snwluhw, ULL-RPGUNLW- Uinin- Lnuwn
1996 AbLnph Gpywpneenil 30 ud/ M.
Gaghwwinu, Ywplwlyth wnwbwp, Ppnupte

pbynputiph nwawn/ U. Uphdnu

! Limestone, chipping (final FRAGMENTATIONU' Fragmentation of a dense

state). Chipping occurred limestone slab exposed in the
under high compression, church exterior wall.

after the replacement the
= lower block of the column. wndn Ypwpwpb  uwpwpwph  dwu-
o Lwpwdwlnud Gltntignt npup wwwnhl

. Ypwpwph dduwnmd  (ibng-
bwlwl yhdwyy), dywwnnidp
_= bnby £ pwpdp dlpdwl ww,

- Ujwl Ubpplh pthnph inbnw-
thnfuntuhg htitnn

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

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

Qbtpdwlhw, Ujnilfutit, 1998, Ulwph swihup dnn 60 ud jwyliniyegnil/ 8. Maquinn
Nnnphqtiu

Soft limestone, chipping due to overload on the structure suppor-
ting a balcony.

Quwihnily Ypwpwn, ddwinnedp htinnbiwlip £ wwwnpquidph gipptnlijwéntpwl

Malta, Valletta, 2006. Small side of the photo : ca. 2m. LRMH / V. Vergés-Belmin
Uwypw, Ywititnnw, 2006p . Lnwu . thnpp Ynnd'2d/ 4. dbpgbu-Rtdhl
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DETACHMENT
unuvauusnMy

l BLISTERING . GUPHY

BURSTING . AURNKU

DELAMINATION . CEMPSUUSNKJ

PEELING
ugNE4USNrU

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.

UwhJdwunwd .

Upwnwpht 26pinh twpwlswinnd  (Zwuwnnwpjniup'
Gupwuhihutinphg Uhugl Uhihytiinphy), wiu bdwu £
dwwwytuh Jud 2tpunwynpdwl, npu wnwowunid £
pwph Jwytiptuhu:

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

Lwdwpdtip inbpuhUubp wy pwnwpwllbpnwd .

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).

2uhnph .
-fuphly - npp  JGpwpbpnd £ gupbGpwudwlu
ywnnigywapltiphu :

-Cpunwndwl - npp ywwywe £ pwpbph 26pinkph
wnwudbwgdwl htwn  (dhthdGuinnpwunghg  Jhugl
uwlwnhdutiinnpwlng) :

|}
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PEELING . qEqbqusnr\U : L Peeling of a surface layer on a limestone element.
e .

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

PEELING . 4t641USNNJ = . N Peeling linked to salt crystallization at the surface of a
! magnesian limestone.

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

BLISTERING . GUFPNY

BURSTING . AURNKU

DELAMINATION . CEMSUUSNKU

SCALING
cersudnrnry

Definition :

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

UwhJdwunwd .

Lwph dwu2unwpwjhtu tnwpwlgwwnnd, npp sh plund
pGynph Ywnnigywophg U dwybpbuhu gniquwhbn,
Aywu ptithnyh Ldwl, Jwubwwnynwd £: Uwubwndwl
hwuwnneinip  Uhthdbuiiphg  hwuunid £ Jhugl
uwUuwnhdtuinptph, uwluwju wiu Qshtu £ hwdwdwinwe
pwph dwywihl:

Relationship with the substrate :

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

Zwpwptpnuejniup Ujneh htun .

Ctpintph wuowwdwl uwhdwlp guuynd £ pwph
dwyGpbupu  Jdnuin (Uppdtiinhg  Upgl dh pwilp
uwuwinhdtiwnn):

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.

Gupwuwntiuwyutp .

=gytUwynpnd - Jwulwwnd pwpwly’  Gupwdh-
thdtiinphg uhlgp Jhihutiinpwng  hwpe Jud Ynp
dwytipGuutph, np bdwudnid £ a4wt 26punwndwl:
=Eqnwagdwjhu 2Gpunwnnid - dwulwwnned, Gpp pwph
hwdwwwuwnwufuwl dwuh  hunbGpdbjup gniguhtn
E pwph dJwybptupu: Zwpe dJwybpbuh nbwpnid
dwytGpbuwihtu 26punwwnndp Ywnpnn £ wbdwuyb
th2nnid:

Not to be confused with :

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

thnphy .
=Clpunwquinnid - hhdph Yud fungtith hwwndwautph
Gnpywjupny 2Gpuntph wnwowgnid:
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SCALING . C Detached Contour scaling 4mm
thick on sandstone block base course.

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

Ujwqupwpp  ptynph  dwulbwingwé
tgnwaqduyhl 2bpunwynpnud 4dd
hwunnipyjwdp

Gapwagdwiht  26punwynpnid
dwagUwwnhy pwnt EiGUtuh nw

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

Incised letters ca 35mm high. Pers.

Archive Ref OW 5/ I. Maxwell

Cnujwlnpw.  Uphpihugh S8
Luwjwlwn wdpng, Uphp-
thtuq,  Nnptpunn Ppynwuh B8
. hnipwpdwl, 1993, thn-|
g nwanywe nwnbinh pund- B8
nnepyntlp’ 35Ud/ Uwpunily

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

Sdpwlupw, Pphwwlh, Lw
Uwpuwnhn, utlu-Uwndnu
tiybntigh, 1984, stipunwynpdwl
hwuwnpynip” 1-2ud. - 2. M.
Pnqbitip

CONTOUR SCALING . . :
E9PUGOUSPL EPSUSNNY Contoqr scaling developed as thin detachments on the face
! - of the figure.
Pwunwyh  nhdwht hwwndwsh  pwpwy  26pnh - gpugdwhl
) - o 2tipunwiwnnud

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

Ujuwnphw,  dpbllw,  ULL-Untdbl  wnwdwp,  Ypughl wywqupwn
(Pptywntiuppnillitpn). Pncunbuntuydwiwdin, dptllw/ Uwnbihtp 6. Mwddtp,
dwpwnt, 8. Uhduphfuintin

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

Npn2 pwptiph hwppeniejwl gwthnd wdpnnowywl Ywd Jwulwyh
Ganwadwjhu 2Gpwnwwnnidp Ywpnn £ wbdwdt) th2pnud

_ France, Bouzonville (Moselle), abbatial church, 2004. LRMH / J.-D. Mertz
Sdpwluphw, Pnignlypy (Unqty), ... 2004/ 2. 1. Uting

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.

UJwauwpwph  pynpp - wninnywa  Lwwnphnwdh - pinphnnd: - Unh
pnipGnwgnudp - npnnbp hwwnhyuht - Jwubwwndwl - W pwph

2tnunwynpdwl: Lwuh np 26pntpp 2w pwpuy B, nEgpwnwghw
i wuywuyt £ eytuwynpnud:

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

Spwlupw, Ynq (Unqtiy) bétiment de la délivrance, 2002. Luyl dwup' 0.4 U / 4.
dbtpnbu-Pauhl
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BY MATERIAL LOSS

Lusuuuhcen,
NPNLR FEPNNY BL

L3nreh unNrUSh

> ALVEOLIZATION . vniNuU4NCNhY

EROSION . PN2hU | MECHANICAL DAMAGE . UthULhyuyuu YyuUU4UuoR l

ALVEOLIZATION
fbNRN2UYNPNRY

Definition :

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

Uwhdwuntd .

Lwph Jwytptuhtu funnngutph Auwynpnwd npnup
Ywpnnn Gu thub thnfulwwwygywe, bniutlw tnwppbn
dubp UL jwihbp (unynpwpwp  uwUwnhdGunpwlng,
tippGUl JGwnnpwng):

Sub-type(s) :
- Coving : erosion feature consisting in a single
alveole developing from the edge of the stone block.

Gupwuwnbtiuwyutn .

-tfunp2wiynpnid - Enngyuh hitnbwupny pwpwpbynph
Ggnh dnwn Uty Gquiyh funnngh wnwowgnid:

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.

22thnptb .

-Uhypnlwpuwn — uw yGpwptipnud £ JhGdtnphg -
uwuwnhutiinp inpwdwagany thnunpwyutph gwugtph,
npnup  wyhbwjunnpbGu wnwowunud G wwwputph
(nLddwit hinuwupny):

-®nuplutin - Lwnh Jwytptuhu dhihdtunphg -Gupw-
Jhthutiinp inpwdwaand, unynpwpwn fuwuygdud
yGuinwudwu thnuhyutiph gnjuygnee)ntu:

Other remarks :

Alveolization is a kind of differential weathering
possibly due to inhomogeneity 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).

Uy Uzndutip .

ronnnswynpnidp wnweowund £ pwph $hghywlywu
U phdpwywl hwwnywuh2uGph ng Jhwnwppnegjwu
hGunuwpny: funnnswynpnidp Ywupnn £ hwdwygybi
pwjpwjdwl  wy  wbwuyubph'  dwulbwydnpwwbu
Zwwnhlwynn dwulwwndwl b Jwubwwndwl hgwn: Uju
hwuwnnd nGwptpnid, Gpp funnnswynpnidp nGwh pwph
puntppl £ pupwund wju wujwunwd GU npnwldwl
funnnswynpned: 2npwihu - Yihdwgh  wwydwulGpnd
hwéawfu hwunhwynd U Jawnpwung  funnngutp’
ophuwy MGnpwu Znpnwbwuncy:
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hiQC.qunm'\L.{ e “ "8 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.

Epywpwpwlwyw eny, wjwaqwpwnt paynputph dwulwwnnwdp hGinbwlp £ npdwaeph
Ywpwuutph wybh whun U ywnpanp gadwlnwghl 2wnwfuny yGpwywugudwu:

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

Cnunjwlnhw, Uppnwpe, Ulgniu, Uppnweh Upwynieynil, 1992: Unwldhl pwph 2bpwnh pwpdpnigniip
20ud/ Uwpuntby

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

Ujuwintn funnnguynpnudp qupqugt £ dnpwfunphufuh b wjwgqwpwnph plwywl hwpe
dwytinbuh hwdwnpnipjwdp:

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

Cnunwlnhw, Ynyqtiwl, Upzhp, Ynpiqbwl Udpngh Ununph nwpwwulip, 1993, Unwldhl pwph 26nunp
pwpdnnieyntlip 200-250 Udy/ b. Uwpuntt

Alveolization of a porous limestone.
owynwnytl Ypwpwnh funnngwynpnid

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

Uwypw, Nwpwwn, 9ngn vholwptinn, 1994, Uwpbl hwdwuwpwl Gpyn.
huuwn./ P. Shglutin

Deep alveolization of a sandstone block.
UJwaupwnh pnph funpp funnnguynpnid

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

hunwhw, Zwpwywiht Shpng, Stppwun/Stppwu, Uwphw 2hdutidwhp/ Uwphw Uuuniunw, Ypwpwp,
2000. Rwph tplwpnieynip'80ud/ L. Spwliqblu
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FEATURES INDUCED

BY MATERIAL LOSS

Lusuuuhcen,
NPNLR FEPNNY BL
L3nreh unNrUSh

M ALVEOLIZATION . vNNUYNPNRU el (o] IpipielalVi MECHANICAL DAMAGE . UthUULhYUYUU YLUU4UTR l

EROSION
Ennghw

Definition :

Loss of original surface, leading to smoothed
shapes.

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.

UwhJdwunwd .
Bwph PUwywlu Jwytptuh puypwynud, nn
hwugtgunid £ hwpptiguwl:

Ujntgh Ynpnwunnp 2w punhwunip wpinwhwjune-
pintu k, np wpnn £ ybpwptiptp nyeh Jwytiptuh
gwlywgwad thnihnfuniejwl’ wukLwwnwpptp, huzwbu
wublp' hwwhywynp dwubwundwl U dwubwndwlu
wwuw-dwnubpny: Wu  wpunwhwjnnginiup 2w
wunnn2 k, bW npwuhg wtwp E fjuntuwithty:

Sub-type(s) :

- Differential erosion : 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 calcite 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 result in /oss of components
or loss of matrix of the stone :

.Loss of components : Partial or selective
elimination of soft (clay lenticels, 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.

Gupwuwnbuwyutbp .

-Nh$bpbugugywd Epnghw- Stnh £ niubunwd wiju
dwdwuwy, Gpp Epnghwl Unyu wpwgnipjwdp sh
pupwunwd pwph wu Ywd wu hwndwaubpnd:
Upnyniupnud® inbnh £ niuunid - pwph - wuhwijwi-
uwnwgwth pwjpwjnud: Wu hwunywUuh2p hwunhwnud
E wmwpwutn pwptpnud, npnup  wwpniuwynud  Gu
Jwpop U/ Ywd phg dwynwnytbu gninhutp. Uju yupnn
£ wpnyniup (hub] bwb pwpwpnuutph <hwpdwydwus’
Unwpwnph  Unu: Thtiptlgwgywad  Epnghwl
hhdbuwywunwd hwunhwnd £ wjwaquwjht bhpwpfuwhu
pwnbph dnwn: Hhdtptugugywa Epnnghwl hndwuh £
nbhtdh yuaguwynpdwup, wjuhupl' pwph dwytptupu
wlywununtp)ntultin £ wnwewguntd:
Nhdbptugwgywa Epnghwu Ywnnn £ hwgbgut pwph
pwnwnnhgutnh yud puwywu duh Ynpuunh:

.Pwnwnphsubph Ynpniunn - thwithntly
(Ywyph nuwuwgadtn, ubwpwph hwugnygubn U
wjll) Yud Ywnan (pwnpwfuhé, hwbwdn npdwaltin,
Gnypwpwlwywl pwudpwgnidutp, (wywh ptynp-
utp)  pwnwnnhguph  dwubwyh  Yud  punpngh
pwjpwjdwl htGunbuwupny pwph hnyned:

.PUwlwl auh Ynpnun - Lwph duh dwu-
Lwyh ywd puinpngh thnihnfunteniu, nph hGunbwupnid
ywpaop pwnwnphgutinh ggniyutp GU wnwewunty:
-Ynpugnd - Uuyjntuwhu pwptnh Gantph Epnghuw,
npp  hwugbigunud £ hunnwy yinpGgqwa wpndhih:
Uinpwgnudp hwwnywwbu hwunhwnwd £ Zwwnhywynnp
JwulwwndwU hGinbwupny pwjpwjjwad pwnbpnud ud
Gnp 2nowlyw uhgwywinh wwjuwultpp Uywuinwynnp
GU Zwwnhywynp dwubwwndwl hwdwp:
-Ubhwpptignud - Lwfuyhund hwpe Jwytptuh
nnpn2 Jdwph hwwndwaltph ynpnwuwn: Zhduwlyniep
ntin wuduwu t: Uuhwnpptgnidp ywpnn £ qupqugnn’
Gnywpwunl puwjpwydwl (wutblp' hwwnhywynp dwu-
LUwwndwl) hbGwuwupny, Juwd wwwwhwywl' ng
wwwn2wd gnpannnipjniultph (wgptuhy dwpnned)
hGunuwlupny:
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Other remarks : Uy, Uznudutip .

Erosion may have natural and/or anthropogenic Epnghwl Yupnn E plwlwl U wphbunwsehl

causes. It can be due to chemical, physical or/and waqnbignipynilutipnh htinlwlp [pUb;: Mundwnlbpp

biological processes. Ywpnn &U [hUG; phupwlwl, $hghlwlwl U
YEluwpwlwlywl wqnbgnipniilbpp:
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MICROKARST . Uhurnyunrus

MISSING PART . FUSUUU ZUSHUDULEN

PERFORATION . ouunhu PITTING . dNUhYLEN

LOSS OF MATRIX .
PUNUNNPRLENP UNPNMNUS

— -

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

Lwlwaen wwpniiwynn Ynwpwnph ptynph nhdtintugywao
Epnghw pwnwnphgutiph Ywpuwnh hnuwupny:

Rounding of Serena
sandstone due to
preferential deteriora-

Malta, Valletta, old town, 2003. LRMH / V. Vergés-Belmin
Uwypw, Hwititnw, hht pwnwp, 2003/ dtpqtiu- RGUhl

DIFFERENTIAL EROSION .

Differential jon in the
NhdEPELSUSUHUD EPNehU Ifferential erosion |

sandstone Petra cliffs.

Nhdtptlugywd  Epnghw MGwnpwih
wywaqwpwnt dwjnwptynph Upw

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

Znpnwlwl, Mawnpw, 2004, ntuwllwpned” 4-5U0
pwndn. /L. Mqunn Nnnphqtiu

Differential erosion on

. a marble sculpture visible

after treatment with a

| biocide and gentle brushing.

bl

- Uwndwnt pwlnwbh - dpw
- nhdtintigywad Epnghw, tipliwg

._' U thwthniy

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

Mnpwnniquihw, wuwpwwn - Ly, 2003
pwlnwlh juyl. 60ud/ R Majqunn Nnnphgbiu

LOSS OF COMPONENTS .
FUAUANPLENP UNPNRUS

Loss of iron-rich component
in a sandstone block.

UJwawpwnti peynph Gplwieny
& hwnnutn pwnwnphgltiph
¢ Unpnun

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

2007/4. dtingtiu- PUhl

EROSION . trN2hU

U. P., Enhlpnipg, Ywppnnl 2hy wuwnnwnhuwpwl,

tion of edges close to
the joints.

utpGlwih  wjwqupw-

ph Yinpwgnwd  hpduw-
wunw  Ywpwultph
Uhg bantnh  puwjpw-
Jndhg:

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

Sdpwlupw, Uwpuby, ULniyby
Uwdnph  wmwdbwp, 2006,
pblynph swthup® 40x80 ud/
d.4tipgbu-r,Gupu

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

Ynwpwnt  pwlnwyh
Ennghw, npp pbpbp £
thnpwgpywae  dwlpw-
dwultiph  Y4npunh L
hwpetgdwu:

France, Rouen, cathedral.
LRMH / P. Bromblet

Snwluhw, Nnbl, wnwdwnp/
N. Ppndjtie
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MECHANICAL DAMAGE
UthULhYULUL YLUUHUDR

Definition : Uwhdwunwd .

Loss of stone material clearly due to a mecha- 2wphwdpnngwlwlinipiwl Ynpnruwn' vsfuwlhywluwl
nical action. wagnbtgniejwl wwwnbwnny:

Sub-type(s) : Gupwwnbuwyutn .

- Impact damage : Mechanical damage due to the  -ZwpJwdwyhu Quuujwep - UbLfuwuhywywu

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.

quwudwadp' wnpyny, Ywd npukt Ynann  gnpdhpny
LGpwagnbgnipjwl hGunnuwupny:

-2wwnnd - Upnieh 4npniun’ ywwnawnywd upwdw)n
gnpdhpnd:  Uju Yuwpnn £ (hubp htgwbu - funnng,
Uwnpdwap, pwgwywinn Gan U wyit: wiu unnn &
nhunwpyytb, npwtu Jdwulbwyh hwwnnd, pwyg ng
npwtu hwwnniy quwuywap:

sbwgnid - Ujnsh gdwilidwl Ynpnwun® dtinpny
Juwunwnpywa opjayuinph dwytptuhu: Uit Ywnpnn E (huby,
ph wwwwhwywl, G vhinnwduwdnp: Uju ywpnn k£
nhunwnydt, npwbu fuwg, pwg ng npwtu hwwnnty
quwuyjwap:

-2hpnwd - Cthuwl htinLbwupny wnwowgwa Epnghw:
-Ubwb, - duwudwa, np wnwewgbl £ npnawlyh
gnpdhputpny  pwph  Jdwytpbupt  hwpjwatihu’
npwtuh  wuhwpe dJwybpbu uwnwgyh, wublup
Ypwawnw2h htwin wdnip dhwgnipintl unbndtint
hwdwn
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@ series of scratches on a

IMPACT DAMAGE .
LUr4usushu 4uuu4qusoe

Mechanical damage due to

limestone element.
Utluwuhywywl  guwuywap,

% Unwpwnt fiGutlnh ypw uh &
4 2wnp fuwgntidutiph wprynitupnid §

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

Sdpwlupw, Cwpwnp, inwdwn, 2005/
d. dtipngbu-rGuhu

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

Ynwpwnt  peunph - dpw
hwpwywdwiht  uwujwap
hpwatuh qunwyhg

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

Lhpwlwl, Pwwiptl pwphwlp,
thnpp Gwnnyg/ 4. d6pgbu-~EUhu

YING . UbMGL fife

j7 Soft limestone showing impact damage. These keying marks were made to facilitate
the adhesion of a render, which was later removed or has fallen.

Owhniy Ypwpwnh hwpjwdwihu Ypwpwn: Uu ubwuwht bpwlltpp wpdwdé Gu, np ypwjh

4 otipunp wytih (wy buinh, wju hGrnwgunwd hwiyb £ Yywd puytg:

Malta, Valletta, 2006. LRMH / V. Vergés-Belmin
Uwypw, Ywbnw, 2006/ 4. dtipqtiu-rREiuhu

Cuts in a sandstone wall, most probably due to knive whetting.
Lwwnnufubp wjwqwpwnt wwwnht, hwywlwpwp nwbwy upbine

htinlwlp E:

U.K., Scotland, Stirling Castle, 2007. LRMH / V. Vergés-Belmin

U. P. Cnunqwlnhw, wdpng Uwntipihtg, 2007/ d. dbpgbu-
PtUPU

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

pavement element.

Unyuynn ninpny ptipdwl £YGYwnp ptipt| £ pwnt dwaywuwih fGUtunh udpywaéniejwl:

Italy, Tschars, South Tyrol, Pfarrkirche, 2001. IMP Uni., Innsbruck / C. Franzen
huwihw, Qwpu, Zwpwywiht Shpny, sfuwlwl Gytntigh, 2001. /4. $pwlqll
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MICROKARST
uhurnyurus

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.

UwhJdwunwd .

Uhltubunnphg-uwlwnhdtitnp wpwdwaqany  thnun-
pwyutiph gwugtip, np  GppGdu wubu opwgpwywu
guwlgtip (hutu: Uhypnjwpuwnhy gnjugnipgniutinp
hnunn gnph wantgnLpjwl tnwy Ypwpwntph dwytpGuh
hwunyjwealtiph inLédwl htinnbwlp k:

Equivalent terms to be found in other glossaries :

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

Lwdwndtip intpuhuubp wyp pwnwpwlutpnud .

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.

thnph] .

-tfunnnpwynpnuid - Ypw pwjpwdwlt Wwpwogwnd
hGunuwupltpp UWdwu GU, pwjg npwup wybh Jtae
GU' Utwpwiht, U wwpunwnhp 3£ np Juwwygdws
thutu: funnnswdnpnudp Yupnn £ wntph pwjpwjdwu
hGunuwlpny huG, huy Jdhypnypwuwnnp wyuhwhwn
[nLddwl hGnuwup E:

-®nuplyutin- Rwph Jwytptuhlu JdthGdtwnphg — uwu-
nhdtwnn inpwdwaony, unynpwpwn  Juwwygywa
yGunwudwu thnuhyutiph gnjuiygneentu:

Other remarks :

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

Uj uznudutin .

Zwnhlwynnp dwubwindwl Ywd dwulwwndwl npuk
hGwnp pwph dwybpbuhu g4yuw:
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Microkarst developed on a limestone
sculpture.

UhUnnywpuwn, Ypwpwnt pwlinwyh dnw

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

Pnipphw, Utidpnip-nwag, 2002 RPwlnwyh qnifu
(Uwninl) Lneuwblywppned Pwipédn. 60ud, Epyn. huuwn.
UwpbUh hwdwiuwpwly/ F. Shgubin

CAEREE R : Microkarst developed on the base of a

chalk column particularly exposed to
weather.

Uhypnywpuinn  qupgugwd Ywydt  ujwl
hhuph Unw, npp wwnutipwpwn Gupwnyyt &
Gnwlwlwjhl wgnbgniejwup:

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

Spwluhw, Udpbl, tnwdwp, wpbduywl dwlwwn, 1992 /
d. dtpgbu-,tiupl
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MISSING PART
FUSUYU ZUSHUDULEN

Definition :

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

Uwhdwunwd .

Qwwnwpy wnwpwenwent, Gpptduh  gnynueynLl
nitutignn pwph hwwnywenwd: Vwulwynpwwbtu hwu-
nhwyn £ pwunwyutpnd (php, Jwuwltp...) wju
hwwnywautipnwd, npwtin punpn2 £ Wnuph Ynpnuwnp,
U wpnyniupnid gnjuunwd GU pwgwyw hwnywaltp:v

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

Uy Uznwdutan -

-Pwgywap - Ulwute hwwinywa £ pwph dwytpbuhl,
wlgp:

M ICOMOS International Scientific Committee for Stone (ISCS). Comité scientifique international ”Pierre” de I'ICOMOS
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HOLE . DUY

Chimney structure showing hole and loss of sandstone masonry.
Ofulibinygh Ypw swy, wjwaqupwnt npdwlwadph ynpniuwn:

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

Enhupnipg, Ywppinnl intinwu, 2002, Fppunwlwlwl tpypwpwlwlwl hewnwagnunnteynil/
k. Zhuinth

MISSING PART . P yu ZuUsd n . ) .
SSING USUHUZUSHUOLE The nose of this marble figure shows a missing part.

Uwnwdwpt pwunwyh peh pwgwyw hwnjwa

France, Versailles, Castle Parc, Sculpted group "Le bain d'Apollon", 2004.LRMH / V. Vergés-Belmin

Spwluhw, dbpuwy, Udpngh wygh , pwlnwluyhl funidp "Le bain d'Apollon”, 2004, / 4. Ytipqtiu-
PtUpU
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PERFORATION
ouunry

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
centimetric scale. Perforations are deeper than
wide, and penetrate into the body of the stone.

Uwhdwunud .

Uty Ywd pwauwyh cwytn, wugptn U pwgywdoputip
pwph Jwytipbuht® wpywd unp dwynn gnpahpny:
suwthh unynpwpwp JUhthdGinp - uwUwnhdtnp  E:
Uugptipp hhduwlwuntd funpl U ne Utn:

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

Lwdwpdtip intpuhUubp wy pwnwpwllbpnud .

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.

2thnpbl -

-®nupljubip - Rwnh Jwytbpbuhu Unihdtnnhg - GUpw-
dhihutuinp wpwdwagony, ungnpwpwn  wugpbphg
wytith thnpp Gl:

-FPwgywédp - Uuwdte hwindwad k£ pwph dwybptuh,

wlgp, nnp wwpwnwnhn gk, np anynn gnpahpny wnyh:

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).

Uy Uznwdutip .

Owynwdp hhduwywunwd unip, dwynn gnpehpubpny
E Juwwnwnyned. Fwjg npn2 nbwptpnd Ywnnn £ bl
yunwuhutph wanbgniejwl htunbwup hut]

- Npntpp Ywpnn BU quwut 2w thwthney pwptipp
-Onjuyht - Guynwdnpptipp wju pwptiph wwpw-
quyjnid, npnup Gpywp onph twy Gu Gnby:
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PERFORATION . OUYNNU

prant

: RERF,ORATION . susnry Perforation of sandstone

Perforation by marine
lithophagous organisms
on a limestone sphinx
found during under-sea
excavations after an

= N immersion of several
m centuries.
Unnponju - wtnnudutiph - dwdwliwy
tplwn, wiwphltn onh wwy fuwgwad
Unwpwnt - udhpu, GUpwnlyty E |

anjwjht |hendwgnwu  opgwuhauh
(Juwudwl, dwydwl:

5T

due to masonry bees
which have entered the
mortar joints and
burrowed into the soft
sandstone beneath the
surface layer.

Utinnwutipp YJwpwuutiphg
UGpfunidyy  GU npdwop UL
puwyntpintt hwuinwnby thwihney
wywqgwpwnh dwytpGuwihu 26winh
nwy, wpryniupnd - gnjugtp &
wywqwpwnh swynid,:

Scotland, Irvine, Town

House, 2004. Image is

approx. 20 cm across.

British Geological Survey /

E. Hyslop

Cnunqwlnhw, Ppypl,  pwnwpughl — wntl,
2004, [nwu. (uyl. Unin 20 ud . Pppunwliwluwl
Gpypwpwlwlwl  hGunwagnnneenil/ L.
Zhuinth

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

Eahwwnnu, Uitipuwlnphw, Ynd
L1 yw pwgopjw pwliqupwl,
2006/ M. Fpndjtin

Perforation due to wasps activity.
Owyntd hawdtinniutiph gnpantutinuegnilpg:

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

G. Fronteau

Spwuupw, UYGLwy-dwi-n'Op, up. PEpwyl  Ghbnkgh, wywqupwp, 2006 NeUh
hwdwuwpwl/ 9. Spnlintin

Geometrically organised perforations, forming letters of the word

PERFORATION . QULIHT\U
. R - “farmacia”.

Epypwswthnpbl Yuguwybpwywae dwynid, inwnbpp Yuwaqund GU farmacia
pwnp:

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

huwihw, dGubwnply, Punphw pwp, 2007, swlytiph wpwdwaghop™ 2dd / 4. dbpqtu-
PGIUPU
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PITTING
onuhyuer

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.

UwhJdwunwd .

Pwph dwytpiuhu  UhthuGinphg - Gupwdhihdtinnn
npwdwgeny, Ytwwldwlu uwnp thnuhyutip: ®n-
uhyutpp unynpwpwp quuwdl Ywd Ynuwdl Gu
nt injujuwwygyws AU, ptlu thnujwuwwygywo
thnuhyubip Unyuwtiu Ywpnn Gu hwunhwt:

Not to be confused with :

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

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

2thnph| .

-Uhypnlwpuwn - JhiGhdtunphg - uwlinhdGuip inpwdw-
gany thnunpwyutiph Yuwwwygywae gwlgtp:

-Owltp, np hhduwywunwd unp gnpshplutiph Ywd
yGunwuhutph  wagnbgniejwl  hGwnbwlp  Gu, U
hhfuwywunwd wyt| UGé G ni funpp:

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.

Uy Uznwdutan -

®nuplylbtipp Jwubwyh Ywd punpndh pwjpwjdwl
wnryntup Gu: ®nupyutpp Ywpnn Gu phininghwywu
Jwd phuhwywU hGnbwup (hub:

thnupyUtipp Ywpnn GU wnwowlb] bwl Yynwhunn U ng
wwwn2wd dwpnpdwl hGunuwupny:
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MICROKARST . Uhurnyurus MISSING PART . FUSUUU ZUSHUDULEN PERFORATION . ouuNhuU PITTING . dNnUhYLEN

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

®nupyutin dwpdwnt pwunwyh ypw, hwyjwlwpwn
dwuptwpwlwywl swadwl:

Germany, Munich, Old Southern cemetary, 1992.

KDC Olching / S. Simon

Qbpdwlpw, Upniufubl, hwpwywiht hhl gbpbquwlng, 1992/ U.
Uhunu

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

Unwpwnt  Ynunpqwad uwl  ygepuh  hwindwsend  thnuhyutn,
hwywlwpwn dwupfwpwlwywl swgdwl:

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

Uwpnlyn, Nyniphu hiwdwyp, 2006, ujwl wnpwdwaghon 45ud/ 2-U.
Hwyitin

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

®nuhyutp bunphw Ypwpwpt untth ynw:  Lwph ul gnyup wuwydwuwynpdwa £ ulwgtpn Ypwpwnb
dwyGntGuny:

Italy, Venice, Dogi Palace, 1998, LMRH / V. Vergés-Belmin

huwihw, dGubwnply, Mngbph wwiwn, 1998, 4. dtpdt-
PbUpU

”b_ g At Pitting due to lichen colonization on a limestone block.
i
X ®nuhyutin Ynwpuwint paynphl pwipwjyuwd pupwipnulitinhg:

Lebanon, Baalbek temple, 2000. LRMH / V. Vergés-Belmin
Lhpwlwl, Pwwpblp tnwébwp/ d. dpgbu-rPaiuhu
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CRUST Definition : Uwhdwuntd .
cersumusnNhy

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.

Unynpwpwp dhwwwpp  gnjulygngini’  Wnush
dwybtiptiuhu: Ctpup Ywpnn k wpwnweh kikutuwnutn
wwpniuwyt pwphg  dujwo  JwuUhyutiph
hwdwygnipjwdp: Unynpwpwn 2tpnp Ung gnyuh |
(ubw2tnwn), puwyg pwg gniyuh kL E Gpptdu hwunhwnid:
Cbpwntpp Ywpnn U hwywuwp hwunnejwl |huk b
Unyubt pwnh dwytiptiup Ywd wuywunu hwuwnnigintu
ntuuwi b ewaeybi pwph puwywl Jwytiptup:

Relationship with the substrate :

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

Lwpwptpnuejniup Ujnih htunn .

Cbpwp pwph htiwn Ywpnn £ whun U pnyp juwdwad
thut: Gppbdu pwphg wnwuduwgwad gbpunputpunnud
£ pwph npn2 Jwulhyutip:

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 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.

Gupwuwutuwyubn .

-Uliwgbipun- Ctpinh  wnbuwly, np  wnwowuntd
£ hpduwywunwd wudpth Ywd 9ph  ninnuyh
utipgnpanipinil sypnn hwwnywautpnud® pwnwpwjhu
Uhowduwjpnid:  Ulw2tpnp  hhduwywund  wdnep
yugnud £ hphduwywlu Upniehu: UWu hhduwywuncd
JwqUwa £ JpUninpuwihtu  Jwulhyubphg, npnup
«gbiptiyunyntd GU» ghwuh Utg™ CaSO,.2H,0.
=-Unw2bpn-Fwnyugwad t [nwdynn wntphg: dwdw-
Lwyh pUpwgpnd wnwiht Yynnwynwdfubpu wytb-
(wunwd GU U pwgwgdwl nt gnpugdwt hwgnpnwywu
thniGph wnpryniupned 2G6pn uguned:

Not to be confused with :

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

- Alga: Algae often have a dark color 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 outdoors
situations, in area exposed to direct rain impact,
or on water pathways. These two characteristics
differentiate algae from black crusts.

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

2uhnph| .

- Unwyphl bunnjwédp - uw Unyuwbtiu Jhwwnwnp 26pwn
E, pwjg dhonn uwwao E hhduwywu Uniehu: Uuwn
wnGnpuhup oquwgnpend Gu, Gpp 2Gpunp huwnwy
wnpryntup £ Unweh uheny oph Ubppwthwlgdwl b
dhinpwghwih:

- @nhdninubn - Ypwlp snp Gnwlbwyubphu hwawlu
ub gnyu niubl U Ywpnn Gu 2thinpdb] ubw2tpwnh
htwn:  2phdninutpp ;60 Juwynd  Ungeh  hbwn,
hhduwywunw pwg wwjdwuutpnd G hwunhwned,
wju nnwpwaputnnud, npnup wudnpuh Ywd 9pwhnuph
ninnwyh  wagnbgnientt Gu Yypnwd:  Wu  Gpyne
hhduwlwl tnwppbpneintt nlubl ubwztpunp haun'

- Ywlwpwhuiwy - Uu Gpyweny hwpnwun Jwuw-
swhuwdp, np hhduwywund wnwowund £ Gpyw-
pwynwiht U Gpywpwwdwquwihu Unietnph Gnyw-
eny hwpnwwn 26pnGpnd wpnn GU - hwunhwn
2huntpjwl U wpdwuh pnninn, wyp ng Uhwju wudnlh
wantgntpntuhg ww2nwwudwa hwwndwautpnid:
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BLACK CRUST .

sculpture.

Black crust tracing the surface of a limestone

Uliw2tpun Ypwpwnt pwlnwyh dwytiptupu:

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

Sbpwlupw, UGL-YUhu, pwghthyw, 2006, Lnw.” pwpédp 30ud /d.
dtipqtiu-Rbuhl

Limestone Sculpture,
black crust.

Upwpwnt pwlinuy, ulwgtpun

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

Qtindwupuw, Lwnidpting,
wnwdwn, 1990, qilup pwpdp.
30ud tpyp. huuwn. /Uwptlp
hwdwjuwnwly/ P.

Porous limestone, salt crust (halite).
Swyninytl Ynwpwinh, wnwztinu, (hwihwn)

Egypt, Cairo, Mosque, 2000. Stone width : ca. 30 cm. Geol. Inst. / Aachen Univ. /
B. Fitzner
Gaghwwnu, Ywhhpt, dqlhe, 2000, pwph jwyl.” 30ud, tpyn. huuw. / Uwpbluh hdwuwpwl/ F.
dhgutin
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DEPOSIT Definition : Uwhdwunud .

LuSHUoDL Accumulation of exogenic material of variable Swpptp  hwuwnnEwup  Ynuwydwd  Wne:
thick- ness. Some examples of deposits : Uunjwsoputph ophUtwlyutp. Cwnwfuh, Yuwud

splashes of paint or mortar, sea salt aerosols,
atmospheric particles such as soot or dust,
remains of conservation mate- rials such as
cellulose poultices, blast materials etc...

utpyh htwptp, enyh wntph gwl, Jdpunpnpuwihu
yenw,” thnzh, dnip, Ynuutpdwghwih duwgnpnutp’
gtipnynqw, Juwuwwnnt Unbp, pngnilltph L
anohyutiph wpunwubwnnudubn:

Relationship with the substrate :

A deposit generally lacks adhesion to the stone
surface.

Lwpwpbpnueyniup Ujnih htunn .
Luwnydwdpp unynpwpwn ¢ wdpwuncd Ujnphu:

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

LwJwndtip inbpuhlubp wyp pwnwpwlubpnud .

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.

thnph] .

ensniulph W gneohyutiph yGnup hwdwpynd k£
Lunywadp, huy Upwlg putpp, uwpnnunwbutpp’
yGUuwpwuwywl gnjuygnientultn:

Other remarks :

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

Uy uznwdiutip .

Luwndwapltinp ywpnn GU tnwpptpwyyt) puwn gnyup,
Yuqunipjwl, swihh, b Gpb huwpwynp £ dwquwl:
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DEPOSIT . U

DEPOSIT

Mnnphqtu

Deposit of pigeon droppings on granite sculpture.
Qnuwlhwnt pwunwyh ynw wnwduhutnph Yanwnh buingwap:

Portugal, Porto , Cathedral, 2002. Sculpture slightly above natural size. LNEC / J. Delgado Rodrigues
Mnpwnniquithw, Mnpunn, tnwdwn, 2002, pwlnwlh plwlwl swthp thnpp-hls pwpdn k / 2. Hqunn

deposit.

LUunywaop:

USA, Santa Barbara, Mission, 2008. Block height : 30cm.
Véronique Vergés-Belmin / LRMH
UUU, Uwlinw puppwnw, Uhdhnl, 2008, ptiynph pwndp.”
30 ud. dpnpuplyw Ybpgbu-FEUhU

The material detached from the sandstone block forms a

Ujwawpwpt pbynphg nwpwlowinywa Unuep wnwowgnt| k
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DISCOLOURATION Definition : Uwhdwunid .
anruurUPNNJ

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.

2wph gnyuh thnihnfuniEt’ pun  gnylh  Gpbp
swthnpn2hgutph, Gpwuq, wwdwnneintu b hwqb-
gwontpjnLl:

Gpwugn hwdwwwunwujuwunwd £ gnyuh hhduwywu
wnwudluwhwwynipjun’ (Guwnyw, Yupdhp, nknhl,
Uwnugwgniu b wypl):

Muwjownnipintlp — hwdwwwunwufjuwunw £ fuwyw-
pnLRjwln (gwen wwjdwnnipinil) U intuwynpnipjwln
(Pwpan wwjwnnipjntl)

Lwgbgwanipnitup wwuwytpnid k qnyuh
dwppnipjnilp:  pwndp  hwqbgwenwpjwdp  gny-
utpp hwpnun Nt wdpnn@wwu Gu, gwen hwqb-
gwonipjudpp’ tnwununywih b Unfupwgnuu k:

Relationship with the substrate :

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

Lwpwptpnueniup Uiniph htun .
Uju Ywpnn £ wgnbp dwybptuh Jpw, Ywpnn £ bwl
utippwthwlgti funppp:

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

Zwdwndtip ntpdhuutp w)| pwnwpwultGpnud .

Other spelling :
Discoloration (US).

Sub-type(s) :

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

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

Uy Ugnwdiutip .

-Qniuwynpnid - gnyup Gpwugh, wwjdwnniejwu b
hwagbigwantejw thnithnfunte)niu:

-Qnibwpwthnd - NMwjdwnniejwl  thnthnfuntegintl
hwupwujniptph pwjpwjdwl hGwnuwupny (ophuwy’
Gnywpewhu b Jwgtghnudh pwnwnpniejwl bjwgned)
Jwd gnitbwynpnn wpwagwutph hnwgned ((Jwgnid,
dwpnpned), hwyth Yynpneuwn’ unygnpupwn pwdwlwlhl
dwytpGuwjhlu: Unwg U pwg gnitbwynp dwpdwputpp
hwbdwa gnibwpwihynid Gu Gnwluwyh wagnbgnipjwu
wwwndwnny)

-hnbwy nwpwap - hwabtigunid £ dwytptuh Gpwugh
dgwguwup' funbwynipjwl wwwdwnny:  funbwy,
wnwnwdp wujwunwdp ghpwnwutih £ funbwy Yo,
funbwy gnwnh Ywd wbuwlbih funbwd wnwnpwap
wudwuntdutiphg:

-Lbwpbp - uwhdwUwhwy swihh gniuiwydnpnid’ un-
Unpwpwn [z ng gpwyhg tnkuph:

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.

thnphy .

-bwlwpwiuwy - Wnueh dwytpGuihu thnthnfunte)nil,
nn puywpynd £ npwbu  gnibwpwihnd, hwbdwfu
pwnGUwwuwn Lawlwynepniu £ ntuGuncd:
-Ununwnnid-JGnpwpGpnud EuywwnGh bunnjwapubphu
U pwgwuwlwl Gupwwntipuwn ntuh

-bunndwop - Jbpwptpnud £ pwph gnyuhg wnwp-
pGnpynn gnyuh wnwpptp hwuwnnip)niuutph 26pnp
gnjugduwup:
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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.

Uy uznudubap .

Qnibwpwthnd  hwbdwfu  wnwowund £ wnbph,
UGunwnutph Ynnnghwjh (ophlwy GnYwe, Yuwuwnp,
wnhud),  dhypnopqwuhguutph  Ywd  Ypwyh
wanbtgniejwl htnuwlpnd:  Npn2' whwhy nbnhu,
Lwnuowanyu, nwpguwagnyu b ul gnibwewthnidubn
wuwdwuwynpywad GU  pinpndhubph  dGwuhup,
dnugniup L ghwlnpwywntGphwutnh UGpYw)nLejwdp:
funbwynipjwl ywwndwnny dgwgwad wnwpwadplbpp
Ywpnn GU wwppbp dubp U wwpwsdnd nuGbw
Yuwwywad Upwlg wnwowgdwl wwwdwnlubph htwn'
funnnjwyh wpwnwhnup,

funbwynipjwl pwpdpwgned, wnbph wnywjniejntu b
ynuntiiuwghw:
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arudhen

PATINA .
MUShuU, YULUUU4

SOILING .
unsnsniu

SUBFLORESCENCE .
GLRUDERRNAU

COLOURATION . anruudn/nhuU

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

V. Vergeés-Belmin

Cnujwlnhw, Ynt Lwlwply, Zwpwduyhl Lwlwplighp,
plwltih  pwnwdwup  Gphwjwlwl  2wnp,

Utdpbwwnwn - funnnduwlp - wnpwdwaghdép®

huqyuwy Uwpuntly

. luNLUd SUruoce
A
e

- pnud:

Italy, Certosa di Pavia, 1992.

; Olching / S. Simon

Red colouration on a
bas-relief marble figure.

Uwpdwpt  funpwpwunwyh
Upw Ywpupwyniu gniiwyn-

height : ca. 0,5m, KDC.

hunwihw, bGpnnqu nh Mwyhuw,
1992, pwndn* 0.5u/ U. Uhunu

This purple-red hard stone 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.

hUgwbu nGuwubh £ hnwpdwuh
ninnwhwjwg  hwwnjwseltpnu b
pwanhpubinhl, Yundpwyntl,
Yunpdn wu  pwpp  wudnlliinhg
gnLuwpwhdwl pluwywl
Upwnnwd niuh: Uwihwgu dainwiwit
2hdwl  hwwndwautpnd,  wjn
gnpennnieinllip Ywlfunwd k£
funtblwgwa  Jwytptultph - wnw-

owgntup:

hunwihw, deUbwnpy, Uwl Uwpynh  hpwwwpuy,
dtpnuwyh Ywpdhp dwpdwn. 2007/ 4. d6pgbu-R&uhu

1000, /

Moist area on a sandstone
rubble built wall as a result
of a concentrated discharge
of rain water from a broken
downpipe.

funbwy tnwpwap wywqupwnt
Unwunwwnw? npdwaph  Ypw:
Nwwbwnp® Yynppywd  wld-
nlwwwn - funnnjuyh - gntinh
wlywguwytipw  wpwnwhnppu
£

Scotland, New Lanark, South
Lanarkshire, Long Row residential
block, 1996. Rainwater downpipe
100mm in diameter. Pers. archive Ref
XM 12 / Ingval Maxwell

Iron oxides are driven by
water from the rusting railing,
and induce the development
of a brown staining on the
underlying stones.
dwugnnywd  Jwlwnwywbw-
naph dnwih Gpyweh  opuhnp
[Ywgdty £ nwyh pwph ynw
wnwowgutiny  2wqwlwyw-
gnuu htiwnptin:

France, Chartres, Cathedral, 2004.

S LRMH/ V. Vergés-Belmin

Sdnwluvhw,  Cwpwp,  nwdwn,
2004/4. dtnqbu-rbjuhu

Stains on a limestone
pediment underneath
a bronze sculpture.

Lbwnptnp ppnpdlugh  pwlnwyh
nwyh Ypwpwnt wwngwunwuh
Upw:

g Hungary, Budapest,

- 2001. Sculpture ca 3m
height. LNEC / J.
Delgado-Rodrigues

. Znitlbquwnphuw,
Pninwuwtipn, 2001,
pwlnwlh pwpdp. 3 U/
2. NMquinn- Nnnphqbu

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

2nh Yuwlwdwl b gninzhwgdwl
hGin  wnwowgt) GU hGwptp
dwpdwnt uwihyubph ynw:

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

UUU, Upwlh, Yne 3npp, Uswlnipuwihl
nwunufuwlwl - Yeuwnpnl,  Une 3npp
Lwhwlgh  Ywwhwnpnd, 2001,  /
Nwu, 2tulb), Guwnubn plybnienil, Y.
Unpdwunhu, U. Manbpdwl
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EFFLORESCENCE Definition : Uwhdwuntd .
unusuLnry Generally whitish, powdery or whisker-like Uwytiptuht gnjugnn uwhwwywynit thnzhwldwl
crystals on the surface. Efflorescences are pjniptnutip:

generally poorly cohesive and commonly made
of soluble salt crystals.

WU Jwuwn £ uwwygynid b hhduwywunwd punyugwo
k (nLdunn wintiph pyniptinutinhg:

Relationship with the substrate :

Efflorescences are generally poorly bonded to the
stone surface.

Lwpwptpnuejniup Unieh htun .

Unwywmp  undnpwpwn pny £ juwwygyws
dwytiptuh hwn:

Equivalent terms to be found in other glossaries :

Efflorescence is preferred to the expression loose
salt deposits.

Zwdwndtp mnmtpuhuutp wjp pwnwpwuutGpnud .

Not to be confused with :

-Subflorescence: Term employed in the case where
crystalli- zation 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.

thnph] .

-GUpwihppenid — wntpuhul oguwagnnaynud E, Gpp
pjnipGnwignudp Uyniueh Ubpunud £ hpwywywuned:
-bunndwop - Uugtu wgpend, theenwdp hwawifu
Lunyjwaph Eudwuyned: Uwlwju upw pwnwnpphgutpp
pwnph  pwnyuwgnighguipt - Gu,  huy  Lunywapp
wnuwphu wnpjniputphg £ wnwowuntd:

Other remarks :

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

Uy uznudubap .

Qppenidn undnpwpwn  cwynwnytu  pwph  Jbe
wnyw wnwontph gninpugdwu wpnyniup £ Uju
unynpwpwn yugdywa & (hunwd bwwnppnidh pinphnhg
(NaCl) ywd unippwinhg (Na,SO,), ) ywd dwqltighnidp
untppuwnhg (MgS0, . 7H,0), pwjg Ywpnn £ Lwl wybih
phs ndtih hwupwunetn wwpniuwyb], hugwbu
pwphnidh unepwnnp (BaSO,) U wunnd upthghnidp
(Si0, . nH,0).
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feuUULe LU3GLUSNKU arudheh MUShLU, yULUUUY [ UNSNSNhU GLRUPRRNNJ

EFFLORESCENCES . UNUYULNKU e
: RS P @ Efflorescence on dolomitic limestone related to

historic air pollution.

Unwywind nnindhwn Ypwpwnh ynw dwdwlwyh pupwgpntd
wnwowgwa onh wnnnnywantpinLuhg:

Uhwgywy RPwaquwynpntpynil, 3npp, Jwlwlwlltph pwp, Mwundwlwl
puwnwph nwpwwu, 14-pn nuwp, 2005, pwph ptlpdnph jwyl.” 40ud. Qtiph
wupywydwl huuinpwnun, k. Gl

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

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

untph  gnugndp  wjwquwpwnt  npdwaph  dwytipGuhu
wnwowgntl £ wnwywnwd,  hhduwywuntd  pGYynputiph
wpwlpntd, ywpwuutph gpw:

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

Cnunywunhw, uwqan, Upiliwl Upp, 2005 Lntuwlywpnid dnwn 25 ud,
Pphunwlbwlwl bpypwpwlwlwl htunwagnunegnily/ k. Zhuinth

Limestone block showing salt efflorescences.
Upwpwnt ptynphu wnwywinud
——

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

UuuL, Uwlnw Pwppwpw, 2008 pbtunph
swithup'30 ud, Ybpnuplw dbpqtiu-Fbiuhl
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ENCRUSTATION Definition : UwhJdwund .
unu3nruL LUSHUDR Compact, hard, mineral outer layer adhering to  Undwwyw, whun, wpnwpht  hwlpwihu 2tpn'

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

hwdwygywe pwph Jwytpbupl: Uwytpunypp L
qnup wnwlduwunwd £ pwphuhg:

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.

Lwpwpbtpnieyniup Uniph htun .

Unwjhu bunyjwadpp unynpwpwn wdnin hwdwygywa
£ pwph JwytpGuhl: Gpp wyn bunyjwadpp hwunwd Gu,
pwnh npn2wyh dwubp Ywnpnn Gu hwuytp npw htwn:

Location :

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

Qunuybin. ywypp .

Unwjht LUunjwadp, npwbu Jwunu wnwowunwd E
2huntejwl unnnphtu hwwnydwaubpnid, npuntn onp £
utippwthhwlgtb| ywd bbppwihwugnid:

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.

Uy Uznudubap .

- Uhwynwgnid - UnwjhU bwuwnywapubin, npnup ntutu
npn2wyh al: Lhunwd GU nnynyquudwl, hwugntygwadl
wd hwwnwwwnwudwl  (Unpne b niukignn):
Apwlp Ywpnn U Lwlb Ynuwdl [hub] Yuguywd
ninnwahp pbGpehyutphg:  Unwwagdhwnubpu  no
unwiwywnhnutGpp Unyuwbu wnuwihu ynwnwynwdubp
Gu: Npwbu ywunl, Uhwypwgdwl ntwpend Upuwn-
Jwapubtpp s6U ypyund wwwph dwytpbup W npw
uwhdwuwthwy tnwpwapl G gpwunbguntu:

Other remarks :

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

Uy uznudubap .

Qppenidp undnpwpwn  cwynwnytu  pwph  Jbe
wnyw wnwonptph gninpugdwu wpnyniup £ Uju
unynpwpwn yugdywa & thunwd bwwnppnidh pinphnhg
(NaCl) ywd uniipwinhg (Na,SO,), ) ywd dwqltighnidh
untppwnhg (MgS0, . 7H,0), pwyg Ywpnn £ lwl wybih
phs nwatih hwupwunetn wwpniuwyb], hugwbu
pwphnidh unepwnnp (BaSO,) U wunnd upihghnidp
(Si0, . nH,0).

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.

thnphy .

-Chpunwwwwnid - Unwjhu  bundwadp wnbpdhulu
ogunwagnpaynd £ pwgwnwwbu wju nGwpnud, Gpp
Untnnwynwdubpp . wyuhwjinnpu - UGppwthwugwa
onh hGwnbwupnd GU: Bpet wvwpwywgdwl U
onh  UGppwithwugdwl  wwwgnyg  Jw, www
oguwgnpantd Gup 2Gpnunwwwunnd tnGpdhup:
-Pwnwpnultin - Npn2 pwnwpenulbp, hwnyuwtu®
wjuwbu Yynwa yanuwynputipp, Ywpnn Gu wnwjhu
LUunjwaph udwludbr: Lwnpwpnulutpp  undnpupwn
wpop U Bpbt pbpbup, www Ywbtulblup
onhdninuph U ghwlwpwywntphwutbph  ubwyncu
Jwd uwlwgwyniu htwnptpp:
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Other remarks : Uy bznwdutip .

Encrustations on monuments are frequently deposits  Znpwpdwllbnh  ypw  wnuwjhu  Lundwadputpp
of materials mobilized by water percolation and hwéwu Ubppwithwlgws onh Uhengny Ynunwlyws
thus coming from the building itself : Carbonates, wwuwputph Uunjwep £ U hblug 2huniejnihg E
sulphates, metallic oxides and silica are frequently quwihu: hwswa Ywntih £ hwunhwb) ywppnUwwnutn,
found. untdwnubin, Utitnwnwywl opuhnutin W uhthghned:
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FILM .
fUNULfR

GLOSSY ASPECT .
LU3GLUSNKU

GRAFFITI .
arudhen

PATINA .
MUShuU, YULUUU4

SOILING .
unsnsniu

SUBFLORESCENCE .
GLRUPERRNAU

ENCRUSTATION .

Calcite encrustation covering

ENCRUSTATION .
unushu LuS4uore

Concretions with the form of
stalactites under the arch of

{ the aqueduct built of limestone.

Unwpwnt  wyytnntyh - Yudwph
4 wwy ubpnwand  unwiwynhnh
¥ auny

unusnhu Lus4uoL a limestone masonry under

}x,_ an arch.

KN _ wdwph Wy Ypwpwnt
; npuwaph Ypw, Ynwyhl hhupny
wnwjhu bunywap

Portugal, Lisbon, Aguas Livres Aqueduct

France, Vaison-la-Romaine, ancient
2002. Blocks are ca. 1m wide. LNEC / J.

cathedral Notre-Dame de Nazareth, BN

cloister, 2005. CICRP / P. Bromblet \ Delgado Rodrigues
Sdpwlupw,  dtgnu-jw-Nndtl,  hhu Mnpunniquihw,  Lhuwpbl,  ULybtnnly
wnwdwn Lnup Mwd nb Lwqupbpe, uyjw Lhypt, pGynputpp™ 1d -
2005/ M. Ppndptie unipjwdp/ L. Miqunn Nnnphqtiu

ENCRUSTATION .
unusnL LUSHUTR

£. -

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

Gpwlihunh, wjwqupwnh U inwgwa puptiph nw Yuplltiphg epny
nwnuwywgywa Ypwihl hhupny wnuwhu buinywap:

Scotland, Isle of Iona, Ancient convent (detail), 2006. Length of a stone,
ca. 25 cm. CICRP / .M. Vallet

Cnunqwlnhw, Unuw Yngh, Zhl debwuwwnwl (nbunwy), 2006, pwph
tGnpywpnieyniup'25udy/ 2. U. witiin
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FILM Definition : UwhJwuntd .
eUAULR

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

Pwpwy oJwoynyp Ywd 26pnn  unynpwpwp'
opqulwywl punyph, hhtduwywunwd  Jdhwunwpp,
Upyunw £ pwph dwytpunypp: Pwnwupp Ywpnn L
Lhub| wupwihwug, Ywd Yhuwpwthwughy:

Relationship with the substrate :

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

Lwpwptpnueyniup Unieh hbuin .

Pwnwupp unynpwpwn Yugnd £ dJwybptbuhl, pwg
s utppwthwugned, hbwpwynp £ np thnthnfuh Ujnceh
pUntpwahnp (pUNLEQ, gnuup, pwihwlghynteintup):

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

Zwdwndtip mtpuhuutp wjp pwnwpwuutGpnud .

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.

2uhnph .

- Ywlwpwuwy — npp, wugbu wgpeny, punhwlupwwbu
hwuwnntpntu sntup

- UnwyhU bunndwép - uw ybpwptinnud £ vhwju yugnn
Uniptiph Lundwapht b wwpunwnhp £, np Ynyuh
Ujniph dwytpunyen:

Other remarks :

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

Uy Uznudubap .

Lbpywunuetpp, npn2 opnwww2unwwu 2GpnGn jud
wwanwwupg - unuetn, Yupwdndtp  hwdwnynd
GU pwnwupltp: APhnpwnuwlpp YbGLuwpwlwlwl
Ywagdwynpnud £: dwdwuwyh pupwgpnid pwnwupn
Uwnpnn £ Ynpgubl pwithwughynieiniup U wnyyty
Unuphg:
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FILM. GLOSSY ASPECT .
feuNuULe LU3GLUSNKU

GRAFFITI .
arudheh

PATINA . SOILING .
MUShLU, YULUUUY | UNSNSNhU

SUBFLORESCENCE .
GLRUPRRNNJ

FILM . cUULE

multilayer paint film.

Porous limestone ashlar partially covered with

owynwnytl nwwa Ynwpwnp Jwuwdp dwalyywa
£ pwguwtnun UEnpyh pwnwlpny:

Malta, Valletta, old town, 2003. LRMH / V. Vergés-Belmin
Uwipw, Ywibnw, 2ht pwnwp, 2003/ 4. dtpqtiu- PGiuhu
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GLOSSY ASPECT Definition : Uwhdwunwd .
LU3LG8sNhU Uwytintiuh npwy, np wdpnnonipjwdp Ywd dwuwdp

Aspect of a surface that reflects totally or
partially the light. The surface has a mirror-like
appearance.

wnpunwgnnd £ nyup: Jwytiptiup hwjGubdwl wntiup
E uvnwuncd:

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.

Uy Uzndutip -

LwjGlugndp  Ywpnn £ wwydwbwynpwa  [hubp
hnynwng  (Ywufuwdnwoeywase  Jwd  wywdw)
Ywd  pwthwlghy pwnweh  wnywniejwdp, npp
wunpwnwpaunud E |nyup:
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FILM . GLOSSY ASPECT . GRAFFITI .
fUNULfR LU3ELUsSnhuU arudhen

GLOSSY ASPECT .
LU3LESNKU

GLOSSY ASPECT .
LU3LE8NNU

o

PATINA . SOILING . SUBFLORESCENCE .
MUShLU, YULUURUY | UNSNSNU GLRUPERRNAU

Marble column, covered with

a superficial film of polyvinyl
acetate. This product was applied
during a restoration campain, to
give back the marble its original
glossy aspect.

S Uwnuwnt unil, 3walyws wngh-

Uhuhwgtitnwunwihu dwytiptuwhu
pwnuwueny: Uu Unuep Uhpwnyt £
YEpwywugudwl w2fuwwnwupltiph
dwdwlwy, np dwdwphu npyh
pUwywl hwybguwl ELywn:

France, Paris, Opéra Garnier, 1999.
Diameter of the column : ca. 0.7 M.
LRMH / V. Vergés-Belmin
Sdpwluhw, Pwphq, Qwnpuhtin
owtinw, 1999, wwl npwdwaghdn
0.7u/ Y. dbpgliu-,hUhl

GLOSSY ASPECT .
LU3LESNKU

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

md L

Yuwdngh Unw dwnnywug
wupunhwwn  heuyGine b 2hdwl
htinlwlpny Ggpuwwwnp unwgh £
hwjGuwgdwl Ebtyn:

Italy, Venice, Rialto Bridge, 1995. LRMH /
V. Vergeés-Belmin

bunwhw, dGubwnply, Nhwpnn Gudnipg/ 4.
dtipqtiu-rbUupu

Glossy aspect on pavement stones.
Lwylignud pwpt uwpwhwnwyh Ypw

Malta, Valletta, 2004. LRMH / V. Vergés-Belmin
Uwypw, dwititnw, 2004/ 4. dbpgbu-,tjuhl

F5
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GRAFFITI Definition : Uwhdwuntd .
arusheh

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

Lwph Jwytptuphu ®npwgpnwd, fuwqned, Yupned,
utpynwd pwtiwpny, Yuwd wy UGpyuunyeny:

Other remarks :

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

Uy Uznudutip .

Qnwdbppehl hhubwywund Jwlunwihguh  wpnjniup
£ Ujuntwdbuwyuhd, npn2 gpwbhphubp Ywpnn Gu
wwwndwywl, gbnwaghunwywlu Ywd dpwynipwihu
wndtputn niuGlw b whwnp £ ywhwwuytu:
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fUNULMR

GLOSSY ASPECT .

LU3GLUSNKU

GRAFFITI . PATINA . SOILING .
arudneh MUShLU, YULUURUY | UNSNSNU

SUBFLORESCENCE .
GLRUDRRNNN

Graffitti in the west
abutment of the
Aqueduct built in lime-
stone.

Apwdhph Ynwpwnt
wyytnniyh wpldwnjwu
Yudwpwywih ypw:

Portugal, Lisbon, Aguas Livres
Aqueduct, 2005. "Alex”
spreads on ca. Im. LNEC /

J. Delgado Rodrigues

MnpunnLquihw, Lhuwpnu,
Utyytnniy Uydw Lhynt, 2005. .
Alex pwnp qpwnbgunid £ dnuin
1/ 2.

Marble sculpture of the Potsdam park coloured by a graffiti.
Mnuwnnuwd wjgnt dwpdwnt pwunwyh dpw gnwdhph &

Germany, Potsdam castle, LRMH / V. Verges-Belmin
Qpdwlhw, Mnunnwd widpng/ 4. Ytpqbu-REiuhu

Graffitis obtained
through scratching.

| Apwdhph wnjwsd
fuwatiiny

GRAFFITI . QPUShRN

Malta, Valletta, 2006.
"‘ Porous limestone,
LRMH / V. Vergés-
Belmin

dtipqtiu-Ftuhl

Uwypw, dwititnw, 2006,
gwlniny&l Ynwpwn/ Y.
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PATINA Definition : Uwhdwuntd .

mushuU, wUuLUuUU4

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

Pwpwy oJwoynyp Ywd 26pnn  unynpwpwn'
opqulwlwl punyph, hhdtwywunw' Jhwwnwpp,
Unyunw £ pwph dwytipunypp: Pwnwupp Ywpnn k
Lhut wupwthwug, Ywd Yhuwpwihwughy:

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.

Uy Uznudubap .

-Gpywpeny hwpnwn  Yubwswuwy - pwlwywl
ubhg-2wywlwywagnyu Gpwugny Gpywelwywihu
Uniptpny hwpniuwn 26pw, , np hwunhwnd £ Gpywe
wwnnibwynn  wywquwpwptpnd:  LJdwu  26pwnGpp
ungnpwpw; wnwowund GUu npuph  Udhowduwjpnid
UL pwph dwytptuhu dJdhwwnwpp Jdhwgnientu Gu
wnwowguntu:

-Opuwjwinwihu (ngwluwlaﬁllwlhll} Ywlwzwiuwy
— bwnuowagnyuhg - 2wqwuwywagnyu Yuighnudh op-
uwihunng hwpniuwin 26pwn: Ldwu 26pn hwunhwnd
£ npuh Jhowdwypnd, unynpwpwn dwpdwnph U
Unwpwnh Unw:

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 per-
ceived as unattractive.

2uhnpti .

- Pwnuwlp - Uju unynpwpwp oqulwywl dwgdwl
Uhwitnwnp dwaynn 26pun k:

- Uliwpbpun = wju undnpwpwn Uniptiph dhwwnwnn
yninwynwd £ pwph dwytGptuhl: Ubwbpunp ulbhg
Unfupwanyu £ b inGuwubih hwuwnnee)nil niup:

- Qnibwipwihnid — gntuwhu thnthnfune)niu, nph wn-
nynctupnid Ujnipl wugpwyhg inbup £ unnwund:
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PATINA;:,'T_]USTPUr suLURURUY Oxalate patina developing on limestone.

- Opunjwnwjhlt wwinhbw Ypwpwnph ypw

Morocco, Volubilis archaelogical site, Basilica, 2006. Width of a stone : ca. 45 cm. CICRP/ J.-M. Vallet
| Uwpnlyn, dnyniphu huwduwyp, Pwahihlw, 2006, pwph juyl.” dnin 45ud / 2-U Hwibin
. o . "

8 The sandstone elements of these buttresses show a variety of colours.
Creamy to orange colours correspond to stones more recently set into
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.

Uju npduwhtatinh (Ynunpdnpu) wywaqwpwnt £ GUGLUnUGND pwguwagntu
Gl: Ywelwantuhg Uwpluowantu pwntipp Yyapgtinu Gu tnGnwynpwa
£ nnUwaopnid: CwqulwlwontU pwntiph Unw Gpyweny hwpntun wwinhlw
== nn wnwowgh £ Gphun dwdwlwy pwg Gpyuph nwy wlwwanwwl
[lhutinLg:

Czech republic, Prague, Cathedral, 2002.
Stones size : ca 30 x 50 cm. LRMH / V. Vergés-Belmin

Qbfuhwyh hwupwuwbwnipnil, Mpwhw, wnwéwn, 2002,
pwph spwthubpp® 30x50ud / 4. dpqtiu-PGuhl:

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

UJwaqupwnt pwlnwy, uygplwwbu pwg gnyuh, dwdwuyh pupwgpntd wnwewgt) £
Gpyweny hwpnwun wwwnhlwih 26pwn:

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

Qbfuhwyh hwupwuwbwnnepnty,  Mpwhw, wnwédwn, 2002, pwph authubinp™ 30x50ud / 4. dtpqtiu-
Pbupl:
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SOILING Definition : Uwhdwuntd .
unsnsnihu

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

Upunwpuwaht Jwubhyubph Uundwoéph pwpwy
2tpin, np pwph Jwytptupu YGnwinin wnbup k£
hwnnpnnid:

Relationship with the substrate :

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

Lwpwptpnuejniup Ujnueh htwn .

ununuinudp Uneh Ywnnigywaph dpw sh wgnned:
ununuinudp wpnn £ vwpptp hwpwptGpniginiuutn
ntutuwy Uynieh hGun:

Not to be confused with :

-Crust, which has a visible thickness.

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

auhnph] .

-Cpunwwwwnnid — wju nGuwubh hwuwnnipniu nLup,
-Luwnywdp - wju unywubu wnGuwubih hwuwnnuentu
ntuh U wwpunwnhp ¢k, np yGnunnun  Jhowdwynph
wnrynLup (huh:

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.

Uyt Uznwdfubip .

Uugnnwywuntejwl b UGpwgnbgniejwl hGnuwupny
wnunwunudp Ywnpnn £ JwnGthnfudb 26nunwwywndwl:
Ununnundwl  wwwbdwnubpp  Ywpnn  Gu  (hub
dpUninpunwiht - wnuininnwdutGpp (wpunwnpwywl,
nuwjhtu, wywnndbptuwltph wpunwdnnuwdubp) Ywd
hnunn oph U gtpdwiht  hwdwlwnatinh  Uhengnn
ubppwthwugwa dwuuhyubpp:
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SOILING .

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.

Ununninjwéntpjwl wju wlgwth jnipophlwy  wtuwyp
punpn2 £ wjt pwnh dwyGpGuutphu, npp opwnhdwgyntu
Ujnieny £ dawyywa: 2pninhutinp uwhdwliwthwyynid Gu
utin 2tpwntpny, npp hwpdwp wwjdwultn £ untinénwd
N onhuninutinh quinguiguwl hwdwp:

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

1 Spwluphw, Yapuwy , Udpngh wygh, dwpdwnpb pwlnwly, 2002, juyl
hwwndwasp' dnwn 0.6U / 4. dbpqtiu-Raupu

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

Uplninpuiwght - thngng pwpwy  Jupwagnyph  udwt
wnunundwl  26pwn,  pwunwyutph  hnphgnuwlw
hwwywautphu:

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

Sdpwluphw, Uwpuby, Lw Undlbp Uwdnp wwdwn, UGpLuwih gnp2
wywqupwn b uwhwnwl Ynwpwn, 2006, Shdwjwh swihup” unin 2.5 U/
d.-U. dwtin

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

Unwnnungwanipntl,  opwnhdwgyntt - Unueny Uowyywd  Ypwpwnt
pwlnwyh dwytiptupu:

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

Sdpwluhw, Nydu, Lnunp-Twdh wwébwp, wpbduywl  Gwlwn,
LGuwnpnuwlwl 2pwidniinp, 1989, Qfup swthup' Unuin 40ud / . M.
Pnqlitly

\-@ ICOMOS International Scientific Committee for Stone (ISCS). Comité scientifique international "Pierre” de I'lCOMOS



DISCOLORATION

gr?lflfl?szsrllnhu CRUST . DEPOSIT . DISCOLOURATION . EFFLORESCENCE . ENCRUSTATION .
CENSUMUSNRU | LUSUUDE QNNLURUONRY UNUYULNRU UNUShL LUSHUGDE
4 LUSUUDR
SUBFLORESCENCE Definition : UwhJwuntd .
ELRUDRRNNY

Poorly adhesive soluble salts, commonly white,
located under the stone surface.

dwwn Yugnn (nidynn wnbip, unynpwpwn’ uwhwnwy,
pwph Jwytiptuh Utipunwd:

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.

Lwpwptpnuejniup Unueh htunn .

GUupwhppenidp pwpljwd £, Jhlu; wju  wwhp,
Gpp pwph 26Gsinp wnwuduwunwd £ Uin nbwpnid
pjnipGnuGpp wbGuwubGlh Gu nununud Unpwuwntng
dwytptuhu:

Not to be confused with :

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

auhnph] .
-Unwwnid-thpenwp  Gupwnpnd £ wnuwjhu
yntinwyncdutp pwnh dwytptGuhu wy ng pG UGpunLd:

Other remarks :

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

Uyt Uznwdubip .

GlUpwtihppentdp unynpwpwn pwngnwhwu
ontph  gninp2hutiph W hwunhwnw £ swynwnytu
Jwnnigywapny pwphlu. Lwuh np Gupwthpenwp k
dwynwnytu yuwnnigywapny pwntpnud £ hwunhwntd,
ywpnnn £ hwugbigut) dwytptuh 2Gpunwwndwl:

) 'f ICOMOS International Scientific Committee for Stone (ISCS). Comité scientifique international ”Pierre” de I'ICOMOS
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SOILING . Unsnsnru

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.

GUpwihpeniuh  uwhwnwy  gnjuygnLp)ntu,
wjuhlpl’  dwynnytl wywaqupwph UG wnh
fuwgnpnutiph Ynunwyned, npp hwugbgunwd
£ pwph dwytipunypeh pwjpwjdwl b htinlwup
£ oGUph Ununph Unin hwywuwngwuwwwndwl
wnbnh yhpwndw:

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

Cnunqwunhw, Quuqqn, ULbnwpe  pwyy,  2005.
Pphunnwlwlwl Gpypwpwlwlwl htnwagnunniegnit /
L. Zhuinth
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BIOLOGICAL
COLONIZATION
ugLUURULUYUL
yuuudvnrnruLer

Definition :

Colonization of the stone by plants and micro-
organisms 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.

UwhJdwunwd .

Lwph YGluwpwlwlwl «qunnipwgnd» pnyubiph
U uJhypnopquuhqdutiph  Ynnuhg, huzwhuhp Gu
pwywnbphwutipp, ghwuwpwywnbphwubpp, untuybpu
nL pwpwpnultpp (Yapght tntigh uhwuuniejniup):
Yhluwpwlwywl Ywquwynpndubipp UGpwnnud Gu
Lwl wj opquuhqdutinh wanbgnip)niup, huzwtu
wublp' pwnh Ukpunid b ypw pnguwpltipp:

Relationship with the substrate :

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

Lwpwptipnuejniup Ujniueh htwn .

NunnuyhnptUwanud £ pwphuywd pwph funnngutpned,
Lwl wuninnwyh wagntgnienu £ (hunwd dnunww
awnbinhg b wj opqwuhquutiphg:

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.

athnph] .
-Lunywaop —Uw uguJwa £ wpunwplwahu Ujniptinh

Untnwynwdhg, hgwhuhp  BU  pwph  Jwytptuhu
Ununwydnn  thnght nu pnguwnpp:  Ophuwly’
pnsuwpncup, uwpnnuwnwjup UGLuwpwlwywl

Jwauwynpdwl dwu Gu, uwlwju pngniuh ne gnohyh
wnwwpnpwlpn' Lunywsp tu

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

UL bznwdubip .

Phingnpwlwl  Jwqdwynpnid £ hwdwnpdnwd, Gpp
wnwnpbn  opqwuhgiuGph  fuwnunipnp wnyw  E
unyt pwphu U nddwp £ hpwphg wnwpptpwyt):
Uhw2tpn U pwgdw2tnpn phnwquwynpnidubnpp,
dntgl 2 Ud tnwnwiuynn hwuwnnegywidp' Yuwd pwnh
dwytpbuphb: Zwbdwfu phnpwnwuep Jwgdjwse k
dhynpopgwuhqiuph  uwhdwlwthwy  pwlwyh
poohgutiphg  wdithnthywa  wpunwpht  Wnietiph
dwulhyutph dJte: Wu hwbwfu Yugnt 2Gpntpp
Ywnpnn GU oph wanbtignipjwl nwy punwpdwyyty
nt ubnwuw: FhnpwnwupUtpp hwéwfu  Ywpnn
U pwadwagniuwgynpybl pun Upwlg Uk wnlw
agnituwynphgutinh:

w ICOMOS International Scientific Committee for Stone (ISCS). Comité scientifique international ”Pierre” de I'ICOMOS
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BIOLOGICAL COLONIZATION .
YELUURULUYUL yuguudnraruLer

1N, ;

Ij j o

BIOLOGICAL COLONIZATION .
UgLUURULUYUL

This mason wasp nest on a sand-
stone carved element constitutes
J a type of biological colonization.

Ujwaqwpwnt thnpwanywa bjutlnp

Ut hawdtndh puhg gnugbi £
% (GLuwpwlwywl Yuagdwynpnud

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

2Uunluwumnwl,  dwinbwnip - Uhypph,
2003/ 4. dtipqtiu- REUpU

France, Bourges, Cathedral,

limestone bank, 2007. LRMH /
V. Vergés-Belmin

BIOLOGICAL COLONIZATION .

LELUUPLLUYUL YUQUUANPARILER Biological colonization (essentially plants and algae )

on a limestone masonry.
YGluwpwlwywl  Ywadwynpnd — Ypwpwnt
(hhduwYywunud pneuwywuntenit b ophuninutin)

npUwap

Malta, Mdina, gate of the old fortified capital, 2005. IMCR / J. Cassar
Uwypw, Unhlw, hht gnpwling dwjpwpwnuwp, 2005 / 2. Ubqun

BIOLOGICAL COLONIZATION .

Dark grey diffuse biological colonization in dolostone
and limestone.

Unig  dnfupwgnyl  Yebuwpwlwlywl
nnindhnwht pwinh U hpwipuwph gpu:

LYcLUURULUYWUL yuouudNnrnNrULED
s L2 Ywquwynpntd

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

AGiqwnn Mnnphgbu

Mnpunniquihw, Snuwn, Lphutnnup dbbwuinwl, 2001 Lnw.” dnin 10U / 2.

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

UGtluwpwlbwlywl
YJuaguwynpnidhg alw-
dnputi £ ophuninubinh
(Ung. Unfupwgnul), pupw-
pnultph (pwg Unfupwanyun
Lwpuowgnyl) W dJwdnin-
utiph (Ywliwg pwndhy-utin,
2 ud dtonpjudp) dhw-
gnLpjnLu:

Spwluhw, Pnipd, nwdwn, Ypwpwnb wuwnlty, 2007
/4. dbpqtiu-rEupl

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

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 macro- organisms.

UwhJdwunwd .

nhuntnutipp uhypnuynwhy pnLuwywl
opquuhqudutipp U, np hwunhwynw GU Ubpund,
pt npunw npwbtu thnzhwbdwl Ywd Jwenighly
Uunywaoputp (hwuwnnipntup tnwulnpnwywu Jd-hg
UhUgl Uh pwlh Ud): phuninutpp Yuagunid Gu Yuliwg,
Ywnuhp, 2wquwlwywgnyl uu ul pwnwupltn, L
hhduwywunwd hwunhwnd GU wju Uhowywjpned, Gpp
Ywnnyg tplywp dwdwlwy fjunbwy E dunwd: Ywiujwe
uhgwdwjph wuwjdwuubphg n. Wnph wbuwyhg,
ophuninlpp  Ywpnn GU unbndtiy whun 2tpwntp
wd hwpe pwnwupltn: 2Znwpdwlltph Ynw
Upwup dhwpeohg Yuud pwquwpgohg Ywuwnbputin
GU uwntnenw U Gpptp Jwypnopgwuhquutip sGu
wnwowgunty:

Relationship with the substrate :

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

Lwpwptipnuejniup Uniueh htwnn .
2nhdninutipp hhduwywunwd Jwybptuwjhtu punwup
GU uwntbinanid: Ywpnn GU bwl dwptph nu dGnkbph
uhgngny Ujniph Utie pwithwligh:

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.

thnph] .

2phdninbtipp Yunbilh & 2thinpty fwythihly pwpwpenuh,
uuytph L Gpptdu dph nu hwupwihu bunywadpltph
htwn: Brt ophdninutn Ywu, www dwytptuh opnudu

nt dwppnudp pinpndhih wwnpnibwyniejwu 2unphhy,
dwytptup yubpyh Yutiwg:

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.

Uy Uznudubp .

2nhuninutph nwnpbp fudptp Yupnn GU hwunwunybp
pwphl nu pwph Utig' Ywiudwa Yihdwihg U pwph
Jwauniejntuhg: hwunhwynwd Gu Ywlwg ophdninp
(GppGdu Lwl Ywpdhp, ophbuwy wpGUnGwnihwl),
nhwwndfubp’ (nbnhuphg  2wqwlwlywantyu) u
hwalwnbw' wpdhp oppdninubp Ywpnn Gu hwu-
nhwb: Shwuwpwywnbphu (Uwuyhund wujwuncd
Ehu uwwwnwywlwg onhdnin) pwptiph hwawwyh
ninGyhg Gu U wpnn Gu ul, Yuwywyntt b wuqwid
dwuniwywagnyu  gnibwynpnudfubp wnwowglb):
Npn2 nbwptpnd pwnu Upwlg hwdwn npwtu uuunh
wnpnp £ dwnwyned, pwyg unynpupwp wwpquwbiu
Upwg wah hwdwp whun hhdp k:

m ICOMOS International Scientific Committee for Stone (ISCS). Comité scientifique international ”Pierre” de I'ICOMOS E
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Green algae growing on a
limestone buttress.

Ywuwg  ophdnin  Ypwpwnb
npduwhtah Ypw (Ynunpdnpu)

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

Spwluhw, Sniwp, UGL-Utinwnn GLtnbkgh,
1994, pwph swihup® 30ud hwuwnnipnil /
Q. Ophwy

Red algae on a bas-relief
sandstone sculpture.

Yuwnuhp gphunin Ypwpwnb
hwppwpwlnwyh Ynw

ambodia, Angkor, Chao Sey,
003. LRMH / V. Vergés-Belmin

Gwdpnow, Ulynp, 2wn Uty 2003/ 4.
dbpgtiu-RPEUhl

masonry.
Ywlwyg ophuntn, pwnt npdwaph ypw Ypw2tipinh ynw:

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

Qbfuhwih hwupwuwbiinnipnil, Layhnuwyu, hwpwduyhl Unpwyhuw,

Green algae developing on a lime render on stone

. |COMOS International Scientific Committee for Stone (ISCS). Comité scientifique international "Pierre” de I'lCOMOS
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ALGAE . 2Prhunriuer

LICHEN
furuenu

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.

UwhJdwunwd .

Pnuwywlu opgquwuhqdutip, npnup  Uhihdtivphg
Uhugl uwlwnhdtunnp  hwuwnnipjwlu  whun nt fuhn
Uhwgnipyniiln GU untnenwd, hwéwiu Yutudwlu
wbup Gu nuGunw U unynpwpwp wénd Gu
2hunipjniilnh wpnwpht Jwubiphl: Lwpwpnulbpp
wnwytp hwéwju  dnjupwgnyu  Gu, nbtnht,
UwpUowgnyl, Jwuw; Ywd ul. gnubu gnpniuubn,
wpUwwnubp nL intpultip:

Relationship with the substrate :

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

Lwpwptpnueyntup Unieh hbuin .

Lwnwpnup yuqddwa k£ 9ndhg, nn ypnud £ wyuinnwihu
dwpudhltpp b wpdwwnhg (nhghl) np Jupnn E
pwthwlgtb| pwnh Jte (UhUsl tnwiuljwy Ud)

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.

Uyt Uznwdubip .

Lwpwpnuubpp unynpwpwp  nwuwywpgynd  Gu
pwpwjhth, wnGpuwihth U pthwihth: Get upwug
onyp hhduwywunid pwph Ute k, npwlp yngynd Gu
Eunnihuinphy pwpwpenuutn:

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

2uhnph .
Uwdntnp, osphdninbbtinh U pnppnup htiin

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.

Uyt Ugnwdfubip .

Lwpwpnuttpp untuytph W Ywlwg 9ophdninutiph
wd ghwuwpwywntphwutph  Jhwulniejntt Gu:
Pwpwpnuutpp  hwéwfu U hwunhwnd  npuh
pwntphu W unynpwpwn wnwybp (wy Gu qupguunwd
dwpntp onh wwydwuubpnd: Uwywju onh npn2wyh
wnunuinwfubn’ opnhlwly wgnunwlwl opuhnutipp, np
wnyw GU  wywnnutptGuwutbph wpunwuGwnnedubnnud
L gjntnwi2fuwwnuwupubpnd, Ywpnn Gu wép fupwub:
Lwpnwpnuh wah Ywpth £ hwjnuwptnt, thnupyutph
Ywquwdnpnudutiphg, prehywynp b fudwuyuwpwhl
hwundwaltphg bW wugwd pwjpw)nidubphg:

w ICOMOS International Scientific Committee for Stone (ISCS). Comité scientifique international ”Pierre” de I'ICOMOS
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LICHEN . 2uruenu Lichens on a marble figure.

Lwnuwpnultip dwpdwnt pwunwyh ypw

Switzerland, Pontresina, Cemetary, 1993
Cybgwphw, Mnuinptightw, gipbquwlng, 1993

Lichen on a coarse grained
granite monolith.

Lwpwpnu  Ynwywnwnw?  dwlwihn
anwuhtnh Ynw

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

oy

Mnpwnniquithw,

s 47

Lpnditiu

Eynpuw,
- Uidtlinphg, 2004. Ununihinh pwpdp. 24 /2.
N61qunn Nnnphgtiu

LICHEN . 2Uruenu by Lichen on marble sculpture.

Lwpwpnu dwpdwnt pwunwyh ynpw

Portugal, Evora, Cathedral,

2001. Pieces of 1.5m high

approximately. LNEC / J.

M Delgado Rodrigues

Mnpuniquighw, Eynpuw, upnubifu
Ujutiinphg, 2004. Ununihinh pwpén. 2d /2.
TGqunn Nnnphqtiu

i

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

Stiplwudwl pwpwpenu (Ramalina
sp.) wénn gpwuhwnt dwyw|wihu
pwn:

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

Snwluhw, @LUUdwpp,
tybntigh LnUw, 1991. Lniu.
thnpn  Ynnd'15ud/ d. M.
Pnqtitip

White folious lichen on a basaltic Tiki
Uwhinwy ntplwudwl pwpwpnu puquinh
fehyh (Tiki)

French Polynesia, Marquises Islands, Atuona, 2006. LRMH / G. Orial
Sdpwluhwlywl Mnthubghw, Uwpyhqwl YynghUtn, Uniinnlw, 2006/ Q. Ophuwy
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MOSS
UuunM

Definition :

Vegetal organism forming small, soft and
green cushions of centimetric size. Mosses
look generally like dense microleaves (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.

UwhJdwunwd .

Pnuwywlu  opqwuhqd, np  Auwynpnd E
uwunpdtinpwung  thnpp, thwihnwy, Ywlwg pwp-
dhyutp: Jwdninp  hwdwwnbn  hwpbpwynpywoe
dhypnuntiputip £ hh2tgunid (Ud-hg thnpn swithh):
dwdninp  unynpwpwn wénd £ pwph Jwybptiuh
dwptphu, funnnuGphu U pninp wjt Yuyptpned,
npnup hwwju Juwd d2nnwwtiu funbwy Gu (pwptiph
Uhwgnidubipp) W unynpwpwn unytpnud:

Relationship with the substrate :

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

Lwpwptpnueyniup Unueh hbuin .

Uwdninp  2wqwlwlywagnyu - wpdww  ntuh, npp
dhynnunnwpwap £ untnenud pwph dwytptuh b ywlwg
dwuh dhol:

Not to be confused with :

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

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

22thnpbg .

-Pwpwpnu - npp Ywaqujwa £ bwl onyhg, b bdwl gk
UhwuhU thwpetrwdnpjwa dhypnintpuutph:
-2nhdninbn - “Ywlp Ywuwd Gu untwy dwdw-
uwy, pwjg wbupnd wwppbpdnd U dwdninhg'
uhynpninbpliiph pwgwyuntejudp)

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.

Uyt Uanwdfubip .

2nh wwywuh jud wybgnyh hGinbwupny dwdninp
hwawfu thnfunwd £ dul nu gnyup: 2np Gnwuwyutphu
pwpdhyutpp yoyynwd Gu, nwnund yn2nn nL whun,
hul gnijul £ nuinuntd £ 2wgquiwuignu:
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Different kinds of mosses developed on sandstone.

Uwdntnh  nwpwwnbuwyutp,  wjwqupwph  ypw
mnwnwaywa

A 4&&& Sweden, Stockholm. Skanska / M. Klingspor-Rotstein

Cytnhw, Uwnnyhmd, Ulwlubw / U. Bihluquuyon-
Mnp2unnbu

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

Uwybdt pwunwyh ypw gnigunnpywa £ nwpguwaniu dwdnwnutip (punpng
£ snp inwlwyutphu) bW qupguwgt £ pwunwyh yeiphu hwndwaentd:

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

Spwlupw, Uupkl, (Und 60) Lninp-"wwd tnwéwn, 1991, qylup swithup'20ud /
d. dtipgbu-R,Giupu

Moss on the joints of a granite ashlar.

Uwdntn gpwuhwit 2wpywaph Ywpwlltph
Upw:

Scotland, Aberdeen, St Nicholas Kirk. Pers. Archive Réf. N°30 / I. Maxwell
Cnunjwlnpw, UpGpnhl, Up. Lhyniw bhpyw / b. Uwpuniby

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



BIOLOGICAL
COLONIZATION
YELUURULUYUL
yuauudn,ahuLEr

BIOLOGICAL COLONIZATION . UELUUFULUUUL YURUUYNMNRULER

ALGAE . 2Prhunriuer

MOULD
FNPFNU

Definition :

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

UwhJdwunwd .

Uhupnuynwhy uyutn, nph yuquwdnpnidutipp, wuqbu
wgpny, wutu wuhwpp pwnwup [huku, Jwd gwlg,
YuwJ wunnwudwl dhhdtinnpwung, twpptip gnyutiph
dwupwpetiih yupywwwl (uwhwnwy, dnfupwgnuu, ule)

Relationship with the substrate :

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

Lwpwptpnueyntup Wnieh hbuin .

Pnppnup, Jwupwpebwht jwd 2npwjwudwl wbh
2unphhy Ywpnn £ Uh pwuh ud pwthwugti pwnh Utg:

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.

athnphy .

-2nhdninltin — thn2Gudwu Ywd Jwanighy 26npuntp Gu,
nn hwunhwnd GU Jhwju tnwpwaputpnid, np Gpywn
dwdwlwy funuwy Gu:

-Pwnwpnu - yhunntfupn vhwgnigniutp Gu: Lpwup
wybith hwuwn GU pwU pnppnuwht Yugunepyniuutnn:
-Unwlwdwl U ypwht 26;nwwywndwl uygplwywl
thntih htin, npnup hwupwhu punype nLtutu:

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.

Uy Uznudubap .

PnppnupphdhwywlbuGuwuhywywlwagntgnipjwup
hwbdwfu UGd uwu E hwugund U gnilwgnpyned:
Lwuh np pnppnup Unipwthnfuwbwyniejwl hwdwn
wngwlwywu Unetp GU wuhpwdt2wn, pnppnup
hwbéwfu qwpgwunwd £ pwph dpw  hwlnhwnn
onhdntnwyhu 2Gpwnh Jpw: Uplninpunh opquiiwuywl
wnununudp bwywuwnnud £ pnppnuh wéhu:
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M(.’_.ULD' pnpenu - _ : Pk ' )ﬁ# Down-like white moulds on a limestone block.
v e _ 4 : Uwhinwy, unpniuwldwl— pappnu Ynwpwint
: : g, . 4 . pGunphypw:

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

Spwluhw, L6 Uwy Lwydwagnynl, tytntgh UkLwn-Gupny,
2008, Lntu. juyl huwindwan® 40ud / d. Ldn
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BIOLOGICAL COLONIZATION . UELUUFULUUUL YURUUYNMNRULER

ALGAE . 2Prhunriuer

PLANT
FNrUUDUTUNN3(@

Definition :

Vegetal living being, having, when complete,
root, stem, and leaves, though consisting
sometimes only of a single leafy expansion
(e.g. Tree, fern, herb).

UwhJdwunwd .

Pnuywu kwy, np Gpp wdpnnewlywu k, nlubunwd k£
wndwuwn, nbkpu b gnnnit, phl Gpptdu Ywnnn £ Uty
wbtpuh punjuudwl wpryniup (hubp (ophuwy' dwn,
dwnfunuw, funwn):

Other remarks :

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.

Uy Uzndutip .

Gpb 2huniejniultpp s6U 2whwagnpaynid, pnyutpp
Uwpnn BU gnpwdtp wl twpwadputpp, npnug onph
wnyuwyniejwl wwpwauynwd, Ywnpnn GU wpdwwnutpp
nwnpwat) yninpqwapltph nu Uhwgnwdutiph dtg: Gpp
wpdwwnubnpp wanwd GU, upwlp Ywnpnn Gu punuwjutp
wyn Jhwgndutipu n. dwptinp b ynuinptp pwpp: “Yhwup
Ywpnn GU bwywuwnbl, np wnpwadputnp funuwy Juwu:
“w hp hGpehu fupwunud £ wy wpngtultn, hUswtu
wublp wnwywdwu hGinbwupny pwjpwjniup:
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PLANT . ~FNhUUD

Higher plant (silk cotton) growing on a temple.

Swawnh Ypw wann pwpdn pnyu (UGnwpuwpwdpwl,
pndpwytuh):

Cambodia, Angkor, Chao Sey, 2003. ICBM / W. Krumbein
Yuidpngw, Uugynp, Qwn Uby, 2003 / 4. Lpwdpbiu

Plants growing on sandstone basalt masonry.

UJwqwpwnwiht pwquwint npdwaph ypw wann
pnyutin:

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

Qbfupwih  hwlpwwbiwnneyeynil,  YbUwnpnuwlwl  Pnhtivhw,  Ptpntiq
wdpng, 2003, pnyu 0.1 - 0.2 J. bfuhuyh hwlpwwbwnnyeywl wqquyhl
dwnwuqntpynil /Y. Upgnhundw

'PLANT . ~NRUUDUDUNNSR |

Mollasse : Higher plant (Fig tree) growing on a roof.
Swhph Unw wann pundn pnyu (atuh)

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

Sdpwluhw, Yuuwbuwnwl (On), Udpng (wnwlhpp), 2005, pwph
tinlwpnieynilp” Unwin 35ud / ¢. U. dwjbinn
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