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Diagnostic studies by an Talian/
Georgian team of the wall-paintings

in the Church of St. Nicholas in

Kinevist and the Church of the
Virgin i Tiwotesibani (from. the
12th and 13th centuries) in southeast

Greorgis révedled the existence’ in

both buildings of a strong pink.
coloration on the. paine, of severe st
éfflorescence and of dangerous
Rakitig of the paint layer, all of which
are problems common to many other
monuments i the area. On-site
inspection angd hboratory analyies
teaced the salts as largely due to water
infiltration caused By poor drainage
anid the use of imappropriate maerils,
The pink colour wag traced 1o sévere
microbiological infestation. On the
busis of these Hndings, the ream drew
ap 3 proventive comervation @ier-
gency treatinent, which was sucgess-
fully' implemented in collaboration
bétween Tralian and Georgian conser-
YALors and specialists, The Eréarment
inyblved rectifving dralvage. problems,
unproving the micraclmarte, re-

adhering the paint and - ereating the
church with bigeide. )
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Introduction

Microbiological damages and microclivatic factors’ have. become a éritical
problem in thé conservation ofGesrgian mural paiutings in recent years. Most
paintings are in very poor-condition and suffer from similar problems, the chief
of which ave the presence 'of astrang pink coloured layer on the paint surfaces, salt
effforescence and severd detachment of the'paint layer. A researeh projece to look
into these problems at the churches at Kintsvisi and Timotesubai in Geogia was
impleinénted by members of the Htilian company CBC Conservazione Beni
Culturali (Rome) and the GACGE Georgian Arts & Culture Cented, with the
international collaboration of Tealian and Georgian conscrvators and specialists and
with funding by the World Bank/Italian Trust Fund, the Opcn Society Georgiair
Foundatien and the Wordd Monument Fund/S. Kress Foundation.

~ A'project for an emiergency treatment for the preventive conservation of the
Kintsvist paintings was drawn up by the [talian consultants and implemented by
Georgian speciahists and conservators from the Centre for the Research and Restora-
toin of Old Geotgian Wall Pairitings and was funded by the Fund for the Preservation
of Cultural Heritage of Georgia and the World Bank/Tralian Trust Fuud

Twa groups of pabitings were .chosen as pilot sites for diagnostic studies,

dete rm'in_jatiqn ot methodeology and execution dflemergency irdatment; these were
the paintings in-St, Nichplas at Kinesvisiand in the Church of the Holy Virgin at
Timotesubani. Both churches are focated in southeast Georgia and dated to theend
ofthe 12¢h century and begimingof the 13th century. The sites were chosen for
four reasons. First, they have similar conservation problems (which they also share
with many other churches'in the area), Second, they are located in roughly the
samne -area and exposed to comparable climatic conditions, Third, analogous
autistic techniques were employed in both chorches. And fourth, they are both o f
very great artistic Tmporce.

General conservation background

Pue to the politics of the Soviet era, many of the churches-in Georgia, including
those discussed here, were prevented from being wsed as places of worship and
consequently suffered serions maintenance problems: Frontthe1960stothe 1980k,
the State Department for the Protection of the Monuments tricd variousmeasures
1o remedy the perilous condition of the.bulldings and their paintings, Bur in the
1990s; the political and cconomic tumioil and collapse of infrastricure thac
followed the digineégration of the Soviet Union meant that comservanon amd
preservation acrivities were: halred dueto lack of resources, leading as well 0
isolaton fran. the inernationsl conservation profession,

*Aiithor to whom cotrespondence showdd besddressed



Voo ll

Figwre 1, The Chirer of the Foly Firein

at Timoresubent, Crorgia, 121l 10 1 _.3'4'.‘1
ceutury. View fiom ihe south. (Photo:
Nattia- Kuprashoili)

Fignre. 2. Déntil 9f the wall-painfing in the
apse of St. Nichalans Clrch i Kinfsvisi,
Georia, 12th to 13th connaries, The
phora, tafen in faling Ko, sitases the
exteusive flabing of the painr layey, [Plito’
Nana Kuprashuifi)

Figire 3, Wall-paintings o thie west wall
i the wosthvest bay in e church it
Timotesubani. The piak discolorarion &
Sound oncextensive areas of the plasier,
paiut and ciposed wall. (Photo; Navia
Kiprisheili}
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Technical description

The twao chirches avé large brick structures with stanc slab roof (Figure 1},

although St. Nicholasat Kintsvisiwas covered by galvanized ira inthe 1960s. The
interiors of both churchies {well over 100Gn™ were .originally almost entirely
decorated with paintings.exectited in & conibination of brion_fiesco with extensive

secco woik, probibly with casein as d binder. Tlie paint was applied to ahuie /sand/

straw- infonaco, whick, in torm wavdpplied 6vera fhirl}:’ thick lime/sarid-ariceia, The

palette employed in both cases was fairly restricred but, especially notably in the
case of the Kinwsvisl paintings, was the prodigious use of lapis lazuli in the
Uackgrotinds.

Aims of the project

The objective: of the intemational program was to provide a condition vepore and

0 draw up atreatment project aimed at stabilizing the condition. of the paintings.

The project had four specific ains; identifyving the types of damage; localizing
the sources ofdccenm WLEon; dctcmumng methods for remedying, the warst oftlw
d.lm'lgt,, and csnbhshmg Ways Llll‘ﬂlll'ltl? as, far a5 possible the spurces of
deterioration. This latier point was Felt to be of the nemost impottanice, as all too
often, and not by any means solely in counties such as Georgia, where resources
are so limited, conservation is restricted to hasty remedial treatment of symptoms,

rather than any serigus attempt ta deal with underlying eausés.

Condition of the painfings

The paintings at Kintsvisi and Timotesubani were found to-be in poorcondition,
with the most: obvions symproms being staining and detachrent of the plaster.
flaking and powdering of the paint (Figure 23, sule effloreseence and a pink
coloration over extensive areas of the plaster, paint nnd e\posed wall (Figure 3).

Causes identified
Hoaser infiltrasion

The.most obvious and innnediate cause of darmage was due to water infiltration,
Although infileration was not as severe asin the past, due to remedial work carried
outin the 1960s and 19705, itwas still 1 severe probicm. Direct observation, core-
sampling and mapping of salt efllorescence showed that the sources of damp were
lozated both in the upper part of the church and in the ground, Fusther, the team
deteimined that thexe was no underground water-table causing 1ising damp and
that water was. entering through the walls and rising from the foundations of the
buildinigs due to the lack of gutters and drain-pipes {Figure 4. Rainwater flowed
over external surfaces, infiltrating the walls, before being. discharged on the
narrow, ceicked aud broken pavements surrounding the buildings. Thas, water
was allowed to enter the fouindations, but was prevented fronevaporating (Figwie
5y, Theteani also found that, as the buildings were both on sloping terrin, excess
stirfacewater from rainifall was Aowing dowihill, further sacurating the foundatiois
and adding to the rising damp (Figure 6).

Safts

Significant quantities of nitrates'and, in sevéral samples, sulfiees, were found. The

nitrates werd probably due to a vadlety of organic materials (hitd and bat

exerement and decaying organic misterfal from cavittes within the walls). The
sulfates weve almost certamly due to cement and gypsuin repairs from earlior
Intérventions.

Mivrobictogfcal ifestatian

One of the mose pressivg problems fcing the weam was the identificidon aid

-wedtment of the pink coloration, so.prevalent nat only-in these churches, but also:




Fionre 4, Twisted and broken gittiers ave
secnt ot the northivest corner of the dhurch af
Kintspisi, (Photol Nana' Kuprashuiti)

Fiowre 5. The dainpipe discharges vain
titer divectly onto the conorete pavement ar
thie soutinrost corier of tie nanliex of the
cdnach in Kinseisd, (Photo; Naw

Kuprashvili)

Fioure 6. The sloping terrain along the
nprth wall of the-clurely at Tiwtotesybaid
{Phofs:. N I\r!pmshwh)
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in many other sites thravghour Georgla, Apat from being highly disturhing.
visually, mady Geormain specialists feared that this unknovm ageitt might be
cavising physical daiidge to the paintings, The coloration had beén gradually
teredsing for @ number of years, as confirnied by colour phatographs of the

panntings acKintsvist taken i the 19805, which showed that the phenomenon had

already. beeir present at thar titme, though at a barcly perceptible level.
In 1996, two Russiar-scientists-had conducted a series.of tests, including work.

on microflora in the” church, it had not been able to draw. any definitive

conclusions (Dneprovskaya 1996). Therecruiting of ltalian spécialists was a second

atiempt to resolve the prablem. When the team strted the invesdgadon it

Kintsvisi, it was felt that several factors contributed to the likelibood that the pink
coloration was biological in natare. These were:

¢ high relative humidity (over 70%)

+  the concentration of pink in the ]0\_&’@.'1"_'_&311]})(:1' areas of the churches

» the slow but steady increase of the phénomens

=+ the fact that-the churel was open at most for a fesy hours a day, thus limiging

4lr mpvement

+ the. presence of possxb]c nutrients in the binders of the patitings (casein). in
materials used in previous restorations (msc‘lu and egg as fixapives, bread
crumbs and wine as cleaning agents), and bat and. bud excreinent

»  the habitual tonching and kissing of the pamtcd figures of saints by visitors-to
the church, which would provide an. effective transmission wechanism for
spores {an hypothesis supported by examimation of the pink-material under a
magnifying glass, which showed it to be powdery in nature, as'well as having
a soft; slightly-spongy consistency).

An unpaintedarea of plaster was experimentally tested with Metatin N5S8-10/101,
a broad-spectrum biocide effective against algae, fung and Dacteria, The biocide
was applied twice at 1 concentration of 4% in-water, using » hand spray, with.cight
days between.applications. Although no results were discernible at the end of the
15- (‘1"1‘)/ period, this was not surpaising, as biological agents are often slow to show
effeet, Indeed, the follow-up investigation for months Jater found the test arga to
be col_np_I_Lter free of pink.

During chis experimental intervention, samples were taken of the contaminant
and the underlying plaster, and these were subjected ro intensive analysis to
determine whether biological agents or some ether factor was causing the
coloration, and to identify the micro-organism if the cause proved ro be
biological. Theprocedure used in theanalyses and the results may besummarized
as follows:? '

Four samples were examined for bielogical activity and proved to have an
unusually high total bacterial load for wall-paintngs. On the ather hand, the tatal
fung'll load of the samples, whih, high, was generally wichin the normal parameters.
None of the-fungi and actinomyeetes found in th:: cultures were red or pink and
thus. could net have accounted For the observed colout,

To test whethera non-bislogical agent in or on the plaster caused the pink. two
samples were examinedby XR D, However, none of the ¢ rvsnllmc forms detected
were red or pink: On the other hand, both \\'hewulhtc and weddellite were found,
indicating the possible presence of proteins,

Enzymeimnnineassays were thenemployed on the fonrsaroplesto test whether
suitable numients existed for bacterial activity, The samples were tested for a
vatiety of protein binders, with positive results being obtained for cow-imilk casein
in all four cases and egg-yolk n one of the samples, proving that there existed
suitable organic nutrients for bacteria.

SEM microimaging was then employed to examine the stractyre and compo-
sition of the pink material, with the aim of locating. posstble bacterial forms,
1evmhng large numbers of. sphennal forms (Figure 7}, Further analbyses involving
selective: microbiological cultures and biochemical testing, tog{,the with: the
observed form of the bacteria, which led to the conclusion that the infestafion was
due to Mirocecrts rosens, fridly commonly found i the soil and in water, and
capable of producing a more or less intensive piitk colour” The results of these
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Figuie 7. (.J'mrim.*nrc:f__s:rmp'fej, smumﬂ:ry
electron. SEM  photamicrograph, 10,000,

Chister of ipherical bocteria with & diameter

of ahowt 20, withiik a fracenre of pink
fryer.

Fiyure 8. View. to the wesr wall inthe
el at Kinrgeisi, (Plioter Nana
Kuprashwilij
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analyses, together with the positive result in the zone. siibjected to biocide
treatrent, confirmiéd the imicrobislogical otigin of the pink colouring.

Tlie treatment program
Notwithstanding generous support from the international sponsors listed at the

beginning of this paper, thie treatment prograrn was only fully-imiplernented for the
church of St. Nicholas at Kintsvi isi, duc to Lmirtions in available esources.

Priotity in the tréatment project was given to preventive consetvation, almied af
‘stopping furiherdeteriordtionin the paluungs, rather thay anadsthetic réstoration.

Water dnfiltation dud rising damp

The guttering and drampipes were repaired and replaced, the pavement around
the church wasrepaired and its drainage was improved. anda suuplc cement ench
was d_ug uphill of the building to divert the flow of surface water away front the

structure. Local volunteers and a small religions community nearby will ensure the
“draing. remain free of vegetation and litter. The micraclimate of botly chiurches is

enrrently being menitored with thermo hygrometers..

Flaking and powdering paint, serfous defacliments in the plaster

The paint layer in imminent danger of Toss was consolidated with Primal AC 33,
Severely detached plaster was re~adhered vsing hydraulic lime. where necessary.

Salts

Cementand gypsun fillings were removed and replaced with lime and saind fillings.
It is believed the reduction of water infiltration and rising damp descnbed above
will Himit, if not tetally halt, the ongoing damage due to-sales. It was decided to
avoid more imvasive fnterventions until the migraclimate stabilizes,

Micrabiolagical treatniens

During-the comse of the treatment of the paincand plaseer, all aress of the church
were treated twice with Mesatin N58 107101, A further final application was
carried out while the scaffolding was being removed.

It is important to note that that all biocide treatiments should be repeated after
an interval of fime, 15 a single reatnient may not eliminate the vsually much more
resistanespore forms of the:organisms, which instead nust be killed afterthisy begin
to germinate. Itshould also be noted thatin heavily contaminaced situasions all tools
used (brushes; scalpels, spatulas, eve.} for other tasks should be-disinfected regularly,

By the time the-work on the-church was '_ﬁ'l_l_ish_e_t_i, the paintings were completely
free of the colou ring associated with the baceerial infestation (Figure:8). To help
avoid firrther outbreaks, Bird and bat excrement was removed arid the deration of
the chuth has been increaged slightly (inereasiig it tooradieallyis likely o increase
sale efflorescence). Mmcovur, local volunteers are- monitoring: the church’
condition. The measures tiken to reduce water infiloation and rising dmlp w:il

also help to. reduce the risk-of further outbreaks:

Conclusion

The project can be considered a success for several reasons. First, it succeeded ih
identitving a series of problum that are creating mkﬁ, not just for the works
examined, bur for a large number of other Htighly stgnificant works of art in the
Republic otGeoron Second, it also identified the.causes of these problems and-was
able to provide solutions and a methiodology of preventive coriservation, Wlmh
will we belivve is' transferable to. many other mopunients i the arca. Finally, less
_tn__ngqb_].y but puhapa most importantly i the long riin, it re~established fryiful
contact berween conservation experts in Geargiaand the inrnational co TISOPT-
tion communiry ae large! '
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Notes

1 -Areas that had suffered extensive damagein.the past were quity dry, and thi borders of sule
efflorestence and water staing bad moved quite significantly from previous pesinans,
Fora detsiled discussion bfithe step-by-step fragess of the analyses, see. V. Meggiolara, er
. (1998},

13

3 This bageeria, togedhier with three other speties of bacter and 16 species of fumg and oie
T

r::t“actulc:tu\'cum had eardisr beew detected i samples tken from the paintings at Kintsvisi
by two Russian bmlog:srs but they had failed to connecr'these findings with the pink
colorivion found on the paintings {Pneprovikyays and Lebedeii 19963,
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