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ABOUT THE PROJECT

World Heritage Property: Gelati Monastery

Property ID: 704
Criterion: (iv)

Inscribed on the World Heritage List: 1994
Inscribed on the List of World Heritage in Danger: 2010-2017
Significant boundary modification: 2017

Following Decision 44 COM 7B.47 of the World Heritage Committee® and the critical findings of the joint
UNESCO World Heritage Centre / ICOMOS / ICCROM Advisory Mission (28 November—2 December 2022)?,
particular concern was expressed regarding the condition of the Gelati Monastic Complex and the challenges
arising from the recent crisis.

In response, The Gelat Rehabilitation Committee, from March 2023, initiated a large-scale, multidisciplinary
research and conservation programme, in line with international mission recommendations. The
programme aims to improve the physical condition of the monuments, safeguard their Outstanding
Universal Value, and ensure long-term conservation.

From March 2025, the programme includes the preparation of a Conservation Plan for the wall paintings
(13th-16th centuries) of the Church of St. George, one of the most significant monuments of the complex.

The present document constitutes the Phase | (Research Phase) Report of the Conservation Plan for the
wall paintings of the Church of St. George at Gelati

1 https://whc.unesco.org/en/decisions/7764/

2 https://gelatirehabilitation.ge/ka/documents#
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1.1. PURPOSE AND STRUCTURE OF THE CONSERVATION PLAN

The Church of St. George and its wall paintings have been the subject of previous research and conservation;
however, no comprehensive technical and technological study of the paintings had been undertaken prior
to this project. The necessity for systematic research was intensified by the crisis affecting the Gelati
Monastic Complex between 2019 and 2021.

This document adopts a holistic conservation-planning approach, integrating historical, technical, and
technological data on the wall paintings. While it does not encompass all components of a full pre-
conservation study due to practical limitations, it identifies knowledge gaps and substantiates the need for
further investigations in Phase Il of the Conservation Plan.

The document consists of six thematic chapters supported by graphic and technical appendices.
Chapter 1 presents the objectives, methodology, limitations, and authorship.

Chapter 2 compiles and analyses data on the physical history of the building and its paintings, examining
links between historical events, architectural modifications, and deterioration phenomena.

Chapter 3 provides a detailed condition assessment (as of 2025) of both the building and the wall paintings,
with particular attention to deterioration patterns and their interrelationship.
This chapter includes the following appendices:

Appendix N. 1 — Graphic documentation comprising schematic descriptions of the physical condition of the
masonry and wall paintings; visualisation of the results of technological investigations of the paintings and
of the factors causing deterioration; iconographic schemes; and historical photographic material. This
documentation serves not only an illustrative purpose but also ensures a comprehensive presentation of the
research outcomes.

Appendix N. 8 — Results of the research conducted in 2011 within the framework of a joint programme
between the Thilisi State Academy of Arts and the University of Applied Sciences and Arts of Southern
Switzerland, entitled “Research and Education for the Conservation of Cultural Heritage in Georgia” (Dr.
Giovanni Cavallo, University of Applied Sciences and Arts of Southern Switzerland, Department of
Environment, Construction and Design, Institute of Materials and Constructions, PO Box 12, 6952 Canobbio,
Ticino, Switzerland; Prof. Nana Kuprashvili, Thilisi State Academy of Arts, Faculty of Restoration, Art History
and Theory, Thilisi, Georgia).

Appendix N. 2 — Comparison of historical and recent photographic material
Appendix N. 3 — Types of deterioration observed in the wall paintings
Appendix N. 4 — Salts

Appendix N. 5 — Presumed biological colonization on the wall paintings

Chapter 4 examines wall painting technology and stratigraphy, comparing painting phases of different
periods.The information provided in this chapter is also significant in the broader context of research on
other painted decorations within the complex, both from an art-historical perspective and from a technical
standpoint.

This chapter includes Appendix N. 6, which contains the mineralogical - petrographic analysis of the
original plaster of the wall paintings.
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Chapter 5 analyses environmental and microclimatic conditions and their role in deterioration processes,
incorporating monitoring data collected between 2020 and 2024. Appendix No. 7 Environmental monitoring
data

Chapter 6 synthesizes identified risks, defines future research priorities, and proposes a general conservation
strategy and action plan.

1.2 RESEARCH METHODOLOGY

The methodology follows international standards for conservation planning, including the Venice Charter,
the ICOMOS Charter for Wall Paintings, and relevant ICCROM and scientific literature.

The research programme is predominantly non-destructive. Limited sampling was undertaken solely for
preliminary identification of plaster composition.

The multidisciplinary research comprised the following components:

Archival and documentary research

At the very first stage of the research, historical photographic, graphic, and documentary materials were
collected. A large portion of these materials had already been compiled on the online platform created by
the Temporary Committee for the Rehabilitation of Gelati - https://gelatirehabilitation.ge/ka/documents#.

Iconographic and graphic schemes dating from 1978-1979 were obtained from the National Agency for
Cultural Heritage Preservation of Georgia. These schemes illustrate the types and areas of conservation
interventions carried out at that time.

Highly valuable information on the wall paintings was obtained through the review of Nino Chikhladze's
doctoral dissertation and its accompanying photographic album.

Part of the pre-conservation intervention documentation, including information on the conservation
intervention undertaken in 2010 and the condition of the paintings prior to that intervention, was provided
by Nana Kuprashvili. This material made it possible to assess the dynamics of deterioration of the wall
paintings.

Valuable information regarding the south chamber of the western portico

was shared by Marika Didebulidze.

Certain technical information and materials were preserved in the personal archives of the members of the
project team.

Within the framework of this research component, a meeting and interview were held with Amiran Goglidze,
a member of the conservation team responsible for the 1978-1979 intervention, who provided essential
information regarding the first conservation treatment of the wall paintings.

The remaining documentation describing historical facts related to the monument was obtained from
publicly accessible archival and scholarly sources.

Condition assessment of architecture and wall paintings

Assessment was based on archival review, recent technical reports, and on-site visual examination. Wall
paintings were examined under visible, raking, ultraviolet, and infrared light. Stone masonry was assessed
from ground level.

Special attention was given to identifying deterioration agents, their extent, and distribution, particularly
salt crystallization (efflorescence, subflorescence, crusts) and biological colonization. Interpretations are
based on visual observation and therefore remain preliminary, defining priorities for future analytical
research.

The research provided detailed documentation of the architectural characteristics of the structure and
identified damage affecting both the historic fabric and its authentic and/or more recent systems and
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construction materials. External factors negatively impacting the building and possible causes of
deterioration were also examined.

In assessing the condition of the wall paintings, particular emphasis was placed on identifying damaging
factors, their nature and extent of impact, as well as the severity and distribution of deterioration.

The study also identified several previously unexamined issues related to the monument. Although these
may not be directly linked to the assessment of the physical condition of the wall paintings, they are
significant for dating paintings from different periods and for a broader understanding of the monument's
historical context.

Study of wall painting technology

Technological assessment relied primarily on visual analysis and comparative literature. Four samples,
representing distinct chronological layers, were taken from deteriorated areas for laboratory analysis to
support stratigraphic interpretation.

Monitoring

Areas at high risk of active deterioration were identified and prioritised for periodic observation.
Environmental data were collected both continuously and during fieldwork campaigns. This approach
allowed correlation between environmental conditions and observed deterioration dynamics.

Identification of research gaps
Unresolved historical, technical, and technological questions were documented and scheduled for
investigation in Phase Il of the Conservation Plan.

Risk assessment
Risks such as water infiltration, rising damp, uncontrolled microclimate, mechanical damage, and system
failures were assessed through identification of primary threats and their mechanisms of action.

1.3 RESEARCH LIMITATIONS

Investigation did not include the dome drum and vaults due to the absence of scaffolding during Phase |I.
Laboratory and advanced analytical studies were limited and deferred to Phase Il. The small number of newly
revealed painting fragments restricted comprehensive analysis.

1.4 AUTHORS

Lela Ninoshvili — Co-author; field and technical research coordinator; compilation and preparation of the
Phase | report.

Kakhaber Chkhaidze — Co-author; environmental research and graphic documentation; contributor across
all research components.

Mariam Kalkhitashvili — Co-author; archival and documentary research; text drafting, translation, and
editing.

Giga Butskhashvili — condition survey; graphic documentation; technical support.

Rati Gachechiladze — Technical assistant; graphic documentation; photographic archiving.

Nikoloz Khachidze — Consultant for microbiological issues.
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CHAPTER 2. THE PHYSICAL HISTORY




2.1 PHYSICAL AND CONSERVATION HISTORY OF THE WALL PAINTINGS
(chronology)

Notes:

- The text reflects dates accepted in the existing scholarly literature.
- All translations from Old Georgian sources are by the Project Team unless otherwise indicated.

Introduction

The physical history of the Church of St George at Gelati reflects broader patterns in Georgian ecclesiastical, political,
and cultural development from the thirteenth through twenty-first centuries. Despite multiple destructions,
restorations, and alterations, the monument retains significant portions of its original thirteenth-century architecture
and successive painting layers that document changing artistic traditions, political patronage, and religious practices

13th Century: Construction of the Church

Dating and Attribution

The precise construction date of the Church of St George lacks confirmation from primary epigraphic or historical
sources. Within art-historical scholarship, the monument has been dated stylistically to the mid-thirteenth century.?
The wall paintings of the Porch were traditionally attributed to the second half of the thirteenth century by earlier
scholars.

Sixteenth-century documents, including a charter issued by King Bagrat Il of Imereti (r. 1510-1565) granting lands to
Gelati, record that the church "had once been a queen's domain (sadedoplo), but no burials were made there anymore
and it had fallen into ruin."* Based on this testimony, Rusudan Mepisashvili associated the church's construction with
the reign of Queen Rusudan (r. 1223-1245).5

The Earliest Layer of Wall Painting and the Porch

Painting Chronology and State of Preservation

Current research has identified three distinct chronological layers of wall painting within the church interior. According
to established scholarly consensus, the earliest painting layer is contemporaneous with the church's construction.
Throughout the interior, this layer survives only in fragmentary form beneath damaged surfaces—predominantly at
the level of plaster or preparatory drawing. Visual and laboratory analyses confirm that the plaster layers in the main
space and in the Southern chamber of the Porch are technologically identical and undoubtedly belong to the same
period.®

The fragmentary condition of the earliest paintings in the main space complicates comprehensive study and precise
dating. However, the better-preserved painting fragments in the Southern chamber of the Porch—contemporaneous
with the church's construction and chronologically proximate to the earliest layer in the main space— offer indicative
evidence that may shed light on the visual and technical characteristics of the earliest painting scheme.

3 Mepisashvili 1966, 104.
4 Georgian Legal Monuments |1, 183
5 Mepisashvili 1966, 104
6 See Chapter 4: Non-Invasive Study of Wall Painting Technology
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Scholarly Debate on the Porch

Rusudan Mepisashvili considered the western Porch a later addition.” During the 2025 study of the Porch paintings,
structural analysis revealed that later-added sections of the south, west, and north walls exhibit relatively rough
masonry, whereas the stones of the northern section and eastern walls are intentionally finely dressed—explained by
these portions originally constituting exterior fagades, a conclusion supported by architectural and ornamental details
on these walls.®

Jilda losebidze identified stylistic features characteristic of the first half of the thirteenth century in the painting
program of the Southern chamber, dating it to the period of the church's construction. °This interpretation is shared
by subsequent scholars including Mariam Dididbelidze (1990), Nino Chikhladze (1993),° and Ekaterine Gedevanishvili
(2020).'* Dididbelidze grouped the Porch painting with the wall paintings of Zenobani and Kisoreti, attributing all three
to the second half of the thirteenth century.?

Recent Research (2025)

The 2025 conservation campaign focused particular attention on a surviving figure (likely a donor) on the north wall of
the Southern chamber, along with its accompanying explanatory inscription. Decipherment of previously unread
inscription fragments has renewed art-historical inquiry into this figure's identity and significance. Since identifying this
individual is essential for reconstructing the church's physical history, the research team continues investigating this
and other related issues, including contextual interpretation of the term sadedoplo ("queen's domain") as applied to
St George's Church.®?

The Intermediate Layer of Wall Painting (Undated)

Discovery and Characteristics

The 2025 investigation confirmed the existence of an intermediate painting layer in the main space of the
church, though no references to this layer exist in the art historical literature. Within the church, this layer
survives as small, difficult-to-study fragments. Like the earliest layer, traces appear in the arms of the cross-
in-square plan, most clearly in the lower zone of the sanctuary and the third register of the southern arm.
Surviving fragments—primarily ornamental motifs—are visible only as preparatory drawing or severely
deteriorated remnants. Significantly, plaster composition differs from that of the earliest layer.'

No direct or indirect historical references to this layer exist. It may represent either a completely new
decorative program or partial renewal of the earliest scheme—that is, later completion or restoration of
portions of the initial program.®

Gelati under the Kings of Imereti and the Ottoman Burning (1510)

Historical Context

7 Mepisashvili 1966, 89
8 See Chapter 4 for detailed structural analysis
9 losebidze 1977 (manuscript not survived).
10 Chikhladze 1993, 3
11 Gedevanishvili 2020, 86—-98.
12 Dididbelidze 1990, 24-26.
13 Results will be presented in separate report or article
14 See Chapter 4: Non-Invasive Study of Wall Painting Technology
15 See Kuprashvili 2006, 24.
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The decline of the medieval Georgian kingdom culminated in the late fifteenth century with fragmentation
into separate kingdoms and principalities, including formation of the Kingdom of Imereti. Scattered
references in historical records suggest that the kings of Imereti may have taken over Gelati in a
considerably deteriorated condition. This period also witnessed intensified Ottoman incursions into
western Georgia.

Dating the Destruction

Sources vary regarding the date of Gelati's burning. Vakhushti Batonishvili cites 1512, associating the event with King
Bagrat Ill's reign (r. 1510-1565). Documents compiled by Tedo Zhordania demonstrate that the monastery burned
earlier, during King Alexander's reign (r. 1484-1510), with dates of 1508, 1509, and 1510 appearing in different records.
Since three independent sources indicate 1510, Zhordania considered this the most reliable date.®

A 1509 chronicle records that in November "Tatars came and burned the great monastery of Gelati inside and
outside," together with Kutaisi and the cathedral.’” The phrase "the great monastery of Gelati inside and outside"
likely refers to buildings within and beyond the monastic enclosure, not specifically to church interiors or exteriors. This
interpretation appears consistently in historical documents, such as Bagrat lll's 1519 charter, which explicitly
differentiates structures within the stone wall enclosure from those outside it. 1

Although no source explicitly describes damage to the Church of St George, archaeological excavations (2003—2019)
confirmed fire traces at both Bagrat Cathedral and in the Gelati complex near St George's Church and the Academy
building.

Post-Ottoman Restoration: The "Rebuilding" the Church of St George (16th
Century)

Royal Patronage and Restoration

Following the Ottoman invasion, extensive administrative and construction works were initiated by Kings Bagrat Il (r.
1510-1565) and his son George Il (r. 1565—1583). Immediately upon accession in 1510, Bagrat Il began restoring the
monastery's status. Between 1510 and 1527, the king and Queen Elene donated lands between the rivers Tskaltsitela
and Rioni to the monastery. Bagrat reclaimed traditional estates, founded new villages (e.g., Balakhuani), and
subordinated them to Gelati. In 1527, he rebuilt the Church of the Archangel near the monastery (exact location now
unknown). *°

Contemporary clergy also participated in Gelati's restoration: Melkisedek Sakvarelidze, Bishop of Gelati (active 1529—
1543),[*18] and Catholicos Evdemon | Chkhetidze (t1578) of Abkhazeti. These figures are commemorated in dedicatory
inscriptions and wall paintings in both the Church of the Nativity of the Virgin and St George's Church.

During Evdemon I's tenure (1565—1569), the The Catholicate of Abkhazia was transferred from Bichvinta to Gelati and
established within St George's Church, transforming it from a "queen's domain" into the patriarchal cathedral.

Interpreting "Rebuilding"

The works carried out in the main Church of the Virgin by Bishop Melkisedek® suggest that the Gelati
Monastery had been damaged during the Ottoman incursion, although the scale of damage—particularly in
the case of the Church of St. George—remains unknown.

It must also be assumed that prior to 1510, in addition to the Ottoman invasion, other factors may have
contributed to the physical deterioration and general decline in the status of the Church of St. George The
1545 charter (dated 1519 by Zhordania) concerning Bagrat Ill's recovery of lost church properties states:
“Likewise, we have investigated and found that the estates formerly donated to the Throne of St George had,

16 Zhordania, Chronicles 11, 326
17 Zhordania, Chronicles 11, 326
18 The 1519 charter distinguishes buildings "within the enclosure" (zghudis shigns) from those "outside the enclosure" (zghudis
garet). Zhordania, Chronicles |1, 336
19 Zhordania, Chronicles 11, 370
20 The first Bishop of Gelati, active 1529-1543, officiated in the main Church of the Nativity of the Virgin
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over time, fallen into neglect and were lost; and whatever we were able to find and verify, we gathered and
entrusted to the priest.” %

Despite historical accounts stating that "Tatars burned the great monastery of Gelati inside and outside," no
evidence indicates major structural changes to St George's architecture.

A comparative example illuminates the meaning of sixteenth-century "rebuilding." King Bagrat IV's Donation
Book (1465—-1467) to the Monastery of St George of Mtis describes comprehensive restoration including:
roof covering with lead and bronze, metalwork on icons, restoration of darkened icons, new metal-clad
doors, and land/serf donations.?? This demonstrates that "rebuilding" encompassed roof repairs, icon
restoration, and door fabrication together with land grants.

Bagrat lll's 1527 charter regarding the Church of the Archangel explicitly states it "had collapsed to its
foundations," emphasizing severe structural damage.? Had St George's Church sustained similar damage,
documents would likely have stressed this explicitly. Architectural analysis supports this: despite later
repairs, the building largely preserves thirteenth-century architectural features. Consequently,
"rebuilding" should be understood as partial restoration and general re-elevation of status rather than
complete phisical reconstruction.

According to Mepisashvili, perhaps only the roof was repaired, involving replacement of some cornice
slabs. She argues that Bagrat considered himself the "second builder" not due to structural rebuilding but
because of extensive economic support (ecclesiastical vessels, lands, serfs).?

The 1545 charter details the "second rebuilding": the king and queen re-established the formerly deserted
sadedoplo church as their burial ground, restored it with icons, books, liturgical items, and estates,
established a priest with regular liturgy, and instituted annual services on major feasts—thus founding a new
episcopal see and creating their "eternal commemoration."®

The Sadedoplo Tradition

Even after the Catholicate of Abkhazia was transferred from Bichvinta to Gelati, transforming St George from
"queen's domain" to patriarchal cathedral, documents continued using the old title. The Bichvinta Inventory
(1557-1565) describes donations "to the cathedral of Bichvinta, the Church of the Mother of God... and the
queens domain—the Church of St George."?®

St George continued being termed sadedoplo in 1586 (17-19 years after becoming an episcopal cathedral)
in Queen Tamar's (consort of George Il) donation charter,?” and in the Great Register of Peasants of the
Catholicate of Abkhazia (1622).%

21 Georgian Legal Monuments I, 186.
22 7ghenti 2011, 205. The document describes comprehensive work including roof covering with lead and bronze, icon restoration,
new doors, and land/serf donations
23 The charter states the church "had collapsed to its foundations" (sapudzvelamde daqtseuli). Zhordania, Chronicles 11, 370
24 Mepisashvili 1966
25 Georgian Legal Monuments 11, 184. The charter describes establishing the church as burial ground and ossuary, restoring it with
ecclesiastical items and estates, establishing regular liturgy, and instituting annual feast services
26 The Bichvinta Inventory (1557-1565) refers to "the queens domain—the Church of St George" even after the Catholicate's transfer
27 Kakabadze 1921, 32.
28 Kakabadze 1914, 57
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Second Half of the 16th Century: The New Painting Program

Motivation and Dating

No evidence indicates major architectural alterations during this period. Renewal of mural decoration and
creation of a new iconographic program were likely prompted by degradation of earlier layers (thirteenth-
century and intermediate), as well as significant historical events: the Catholicate’s transfer from Bichvinta
to Gelati, and the church's transformation into Bagrat Ill and Queen Elene's burial place.

The sixteenth-century painting's dating relies primarily on donor portrait identification and dome inscription
analysis.? The patron was Catholicos Evdemon | Chkhetidze (1557-1578), during whose tenure (1565—-1569)
the Catholicate was transferred to Gelati.

In the southern arm, Evdemon appears alongside King Bagrat Ill and Queen Elene. The Catholicos died in
1578 and was buried in St George's Church. A now-lost epitaph (copied in the nineteenth century) read: "I,
who lie buried here, had this church painted and adorned the icon of the Virgin of Bichvinta for the salvation
of my soul."*°

Inthe northern arm, King George Il is depicted with his second wife Tamar and their son Alexander—whereas
on the north wall of Gelati's main Church of the Nativity of the Virgin, George Il appears with his first wife
Rusudan and son Bagrat (both deceased in 1578).

The painting program was initiated between 1565 and 1578 under Catholicos Evdemon and continued
after his death under King George Il's patronage. The probable completion date is 1583 —the year of
George ll's death.*!

Architectural Alterations (pre-1583)

Structural modifications are evident, likely motivated by requirements of the new iconographic program.3?
In the south arm's lower register, a window was walled up and the newly created surface used for a portrait
of Bagrat Il (1510-1565). Similar interventions appear in the upper portions of south and north arms, where
large windows were largely filled in and resulting surfaces decorated with depictions of prophets.

29 Chikhladze 2025, 9
30 Lominadze 1966, 184. The epitaph, copied in the 19th century before the tombstone was covered by new flooring, has not survived
31 Chikhladze 1993, 47-63.
32 According to conservation team assessment, these alterations may have also been motivated by efforts to reduce water
infiltration, a persistent problem for St George's Church.
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17th—-18th Centuries

Limited Documentation
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From the late sixteenth century onward, records of repairs at St
George—or generally across the Gelati complex—are sparse.
Some information survives in accounts by Nikifor Tolochanov
and Aleksei levlev, relating to the Moscow embassy to Imereti
(1650-1652). During their visit, guided by Bishop Zacharia
(Kvariani) of Gelati,?® the envoys documented primarily icons
and movable relics rather than architectural and mural painting
conditions.

Sketch by Teramo
Cristoforo
Castelli Ambassa

Regarding the Church of the Nativity of the Virgin, they
recorded: "The cathedral church is covered in wall painting...

dors of Moscow - inscriptions are in Greek. The church is roofed with iron."

Mot p iy, CE el D i . . . .
7:"‘&:’;;1&"* \ | ToIoch'anov ar.1d Unfortunately, no information concerning St George's roofing
P S —— levlev in Imereti material was provided.

Available details indicate that by this period:

e St George was a functioning stone church decorated with wall paintings

e |t had carved wooden iron-clad doors (later replaced)

e Totheright of the choir stood Catholicos "Artimon's" (likely Evdemon's) burial place
e The templon lacked doors, replaced by a hanging curtain 3*

Map of the Kingdom of Imereti,
created in 1738. A copy of the
1737 map of the Kingdom of
Imereti. The author is unknown.

Mid-18th Century

> '\
;S
\Nh.in

33 Catholicos-Patriarch of Western Georgia 1657-1660

34 Tolochanov and levlev, 110-111
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From mid-eighteenth century, small-scale Lezghian raids escalated into large-scale attacks. On 10 August
1759, Lezghian forces entered Imereti, capturing Christians and burning Gelati and Sujuni fortress. %
Chronicles report significant distress, noting the monastery was devastated and its episcopal marble throne
carried off. In 1760, Bishop loseb of Gelati installed a new throne. 3

King Solomon | (r. 1752—-1784) undertook restoration, roofing the main Church of the Nativity of the Virgin
of God with iron sheets imported from Russia, installing new stone pavement, and repairing the complex's
surrounding wall. 3 The monastery was also exempted from taxes and several estates returned. Records do
not indicate whether St George's Church directly benefited from these renovations.

By 1772, Johann Gildenstddt noted that Gelati's churches were roofed with shingles (noting that they had
previously been covered with metal (copper) sheets) and described the complex in detail. 38 In 1778, the last
Catholicos of Abkhazia, Maxime |l (Abashidze, t1795), separated St George's as an independent provostry,
freeing it from the Catholicate’s authority and granting its abbot control over estates and income.

19th Century

Administrative Changes and Decline

The Kingdom of Imereti's annexation by Russia (1810), followed by ecclesiastical reforms (1820),
transformed Gelati from a feudal domain to a church-administered institution, reflected in the monastery's
physical deterioration. A letter dated 15 June 1829 from Archimandrite Nikoloz to Archbishop Sophronius
describes comprehensive decay: "Gelati Monastery is entirely in decline and ruin... neither jangari nor oil
has been applied to monastery roofs, now completely perforated by rain. Water infiltrates the churches
(including Church of the Nativity of the Virgin) and sacristies... the large hall (Academy building), David
the Builder's tomb, the Holy Door, the main entrance, and other structures are all ruined.">®

The mention of both jangari and oil in the letter likely suggests that, during this period, the monastery’s
roofs employed both shingle coverings—treated with oil—and metal sheets. In this context, the term jangari
may refer to a green pigment, most probably copper green.

35 Zhordania, Chronicles 11, 260
36 Metreveli 2006, 95. The inscription on the new throne reads: "May the Lord remember the builder of this throne, son of King
Alexander, Gelati Metropolitan Bishop loseb, in the year 1760 of Christ."
37 Kezevaze 2006, 119.
38 Guldenstadt 1962, 145. He noted: "The domes were originally probably covered with copper, but now they are coated with tar
[shingles]."
39 Kezevaze 1991, 67
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Frédéric Dubois de
Montpéreux's travel
notes (1831-1834)
reveal considerable
neglect and economic
hardship at Gelati.! His
observations  provide
valuable documentation
of the complex's
condition before major
restoration campaigns.
Source: Frédéric
Dubois de
Montpéreux, Voyage
autour du Caucase,
chez les Tcherkesses et
les  Abkhases, en
Colchide, en Georgie,
en Armenie et en
. Crimee: Atlas, 1843,
= - S “  Paris.

Imperial Visit and Repairs (1837)

Prior to large-scale 1846 restoration, temporary repairs occurred in 1837, 1840, and 1843. In September
1837, during Emperor Nicholas I's Caucasus visit to Gelati, architect Ripard surveyed monastery buildings
and prepared an estimate. Due to time and financial constraints, only limited work was completed: St
George's western porch was roofed with tiles, the porch and church interior whitewashed to human
height, and new stone flooring laid. Significantly, tombstones from bishops' graves were repurposed for
St George's cornice and flooring. *°

The limited scope of 1837 works is reflected in Hegumen Simeon's 6 February 1839 letter to Archbishop
Sophronius: "Within this monastery stands the Church of St George, completely exposed due to lack of
roofing, and rain enters inside, damaging the walls... It is necessary for your high authority to issue orders
promptly, or it will collapse."

In summer 1840, St George and other buildings were roofed with shingle coverings; however, overall
conditions remained alarming. Local craftsmen repaired the roof for 270 maneti with a two-year guarantee,
though the roof failed after one year.

Major Restoration Campaign (1846-1847)

On 22 December 1845, with Holy Synod permission, the Georgia office allocated 7,100 maneti and 85
kopecks for thorough Gelati restoration. On 19 April 1846, a special committee under Archimandrite Svimon
was established to supervise works.

For tin roofing, master lvan Krasov was brought from Orlov Governorate, as no tin roofers existed in Kutaisi
district. Main church roofing occurred between 6 September and 10 November 1846. By February 1847,
major works were completed: St George's and St Nicholas's churches and the bell tower were roofed and
painted green, and St George's cross was gilded.

40 Kezevaze and Tkeshelashvili 2018, 8
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Mid-19th Century Repairs

In March 1852, severe storms damaged the monastery's aged windows: frames were dislodged and glass
broken. Archimandrite Simeon reported: "Birds enter the church, and in windy rain, drops fall inside,
damaging holy icons on the walls." Between 1854 and 1856, master Rostom Chkhikvadze repainted roofs,
though windows remained without glass.

In 1858 and 1861, coinciding with visits from Grand Duke Nicholas and Emperor Alexander Il, roofs were
repainted and glass installed where possible (craftsmen: Khariton Zutsiberidze and Rostom Chkhikvadze).
Between 1864 and 1865, craftsmen Filipe, loseb, and Nikola Berekashvili installed 43 new windows with
glass in the main church. Later, windows were also replaced in other churches and the bell tower.

Photographs by Dmitry Ermakov (1880—1916) show that St George's gate arches had
already been rebuilt by this period.

Church of St. George and Church of the Nativity of the Mother of God after
the installation of windows and glass.
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20th Century: Soviet Period and Conservation Campaigns

Third Local Council of the Georgian Orthodox Church, Gelati, 1-5 September 1921
Photo from the National Photomathia Collection

Monastery Closure (1923)
In 1923, two years after the Third Local Council of the Georgian Orthodox Church at Gelati (1-5 September 1921), the
monastery was closed and became a branch of the Kutaisi State Historical-Ethnographic Museum until 1988.

1925, Church of St.
George, southwest
facade, National
Museum of
Georgia Collection

Church of St. George, north facade, year unknown, Iverieli:
Digital repository of National Parliamentary Library of
Georgia
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1950s: Vakhtang Tsintsadze's Architectural Restoration

Restoration of St George's Church in the 1950s was supervised by prominent architect-restorer Vakhtang
Tsintsadze. Comprehensive study of his work is complicated by absent original project documentation; thus
information relies largely on observations recorded by conservators in the 2000s attempting to reconstruct
mid-twentieth-century interventions.

The 2008 restoration project identified rainwater management as a significant challenge: "The problem of
rainwater is significant for Georgian architectural monuments. Diverting water through drainage pipes is
technically justified, although visually noticeable. Today, no alternative method exists. Tsintsadze faced the
same problem in the 1950s: attempts to raise the parapet did not produce desired results, and excessive
protrusion imparted an unusual appearance to the church's architecture."#

The project notes: "The church has a tin roof covering the wooden multi-tiered structure. New window
frames and glass have been installed. A thick cement layer surrounds the plinth. The dressed stone facing
was injected with cement, though much has since been removed. Some facing stones are loose. The tin roof
projects 30-40 cm beyond the walls, likely intended to carry rainwater away. Unfortunately, this proved
insufficient, as the dressed stone facing suffers damage from rainwater, particularly at the base."
Tsintsadze's most significant intervention involved raising the parapet and extending the tin roof 30-40 cm
beyond the building's edge to prevent water damage. While intended to resolve future problems,
subsequent monitoring showed these measures neither fully resolved the issue nor avoided notable visual
changes to the monument's appearance.

41 Gelati Monastery Church of St George Restoration Project (Heritage of Georgia Foundation, Director Kakha

Trapaidze), 2008
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Mid-Century Tourism and Repairs

From mid-twentieth century, Gelati became popular for domestic tourism. A 1958 photograph shows dome
window glass partially damaged, facilitating water infiltration and threatening paintings in both drum and
sub-dome space.

Gelati, 1958, Photo - Iverieli: Digital repository of National Parliamentary Library of Georgia

According to a 1969 report from the Scientific Restoration studio of Georgia's Ministry of Culture, roofs damaged by
gales in western Georgia—including St George's at Gelati—were repaired in 1969. *?Photographs suggest dome window
repairs and portal arch opening occurred simultaneously between 1967 and 1971, most probably in 1969.

42 Brief report recently discovered at the Giorgi Chubinashvili Center
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1972, Students in the courtyard of
Gelati Monastery, Photo - Iverieli:
Digital  repository of National
Parliamentary Library of Georgia

It is likely that this image documents
the process of replacing the main
church’s windows. In the
background, the Church of St.
George is visible with its porch
arches already opened.

1976-1977: Wall Painting Conservation

Documentation preserved at the National Agency for Cultural Heritage Protection indicates that in 1979, a
restoration team intervened on St George's wall paintings, including filling losses, consolidating paint layer,
cleaning surfaces, removing white veil and cobwebs, extracting lime salts, and consolidating plaster.
However, according to an interview with team member Amiran Goglidze (13 August 2025), work actually
occurred in 1976 or 1977, following diploma projects completed the previous year. Field work was led by
Karlo Bakuradze and Guram Cheishvili, with team members Tristan Okrashvili, Imedo Cheishvili, and Amiran
Goglidze.

According to Goglidze, some work listed on preserved schematics was never executed. Before the main
team's February arrival, lead restorers stabilized dome painting edges with lime mortar. After the team
arrived, restoration mortar composition was modified: sand was replaced with crushed Shirimi stone as inert
material, and plant fibers were added to slow drying. The process involved layering: coarse mortar filled
deep losses and plaster cracks, followed by a fine lime layer.
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Executed interventions included:

e  Filling losses: performed using lime mortar with
plant fibers and crushed Shirimi stone

e  Paint consolidation: not performed

e Surface cleaning: not performed

e Removal of white deposits and cobwebs: not
performed (only test cleaning)

e  Salt extraction: performed mechanically using cut
brush

e  Plaster consolidation: performed using lime mortar
with plant fibers and crushed Shirimi stone
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Measurements performed by N. Zazunishvili and N. Gelashvili, likely for church portal door restoration.
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Late 20th—Early 21st Century:

1994: World Heritage Inscription

The Gelati monastic complex, together with Bagrati Cathedral, was inscribed on the UNESCO World Heritage
List.

2008: Conservation Plan

The non-profit organization "Heritage of Georgia" prepared a conservation plan for Gelati.

2010: Danger Listing

In 2010, both Gelati Monastery and Bagrati Cathedral were included on the World Heritage in Danger list.
2010: Wall Painting Conservation

Conservation works at St George were conducted as part of the Gelati Rehabilitation Project. This
preparatory phase for planned roof rehabilitation occurred over four months alongside external roof works.
The primary problem was intensive water infiltration from the damaged roof and old windows, causing total
degradation of lime plaster applied during 1980s restorations. Approximately 60% of the plaster layer had
detached, and paint layer was partially washed away to preparatory drawing in multiple areas.

Conservation process included:

— Plaster consolidation: deteriorated lime plaster (from previous conservation campaign) removed
and replaced with lime mortar mix (lime, quartz sand, crushed brick/tile, ratio 1:2:1). Detached
plaster consolidated with hydraulic lime injection mortar—LEDAN D1

— Paint layer treatment: mechanical cleaning using distilled water and specialized sponges; flaking
paint stabilized using 3% Primal solution with Japanese restoration paper

— Salt removal: mechanical removal of salts caused by cement fillers in window openings

2012-2018: Roof Restoration

e 2012: NGO "Heritage of Georgia" replaced the dome's tin roof with glazed green clay tiles

e  2017: Sanctuary and portions of church arms roofed with green tiles; Gelati removed from World Heritage in
Danger list (Bagrati Cathedral entirely delisted)

e 2018: Company "lkorta 2007" completed remaining church arms: removed deteriorated tin, dismantled
substructures, restored damaged parapets with 40% new stone, filled voids with light lime mortar, leveled roof
surfaces, installed glazed tiles with stainless steel anchors and sealing gel, waterproofed connections, removed
defective tin on western portico, installed vapor barrier membranes, and installed western portico roof with
painted tin on timber supports

2022: Gelati Rehabilitation Committee Establishment

In November—December 2022, the Gelati rehabilitation committee was established with two advisory bodies: the
National Scientific Council and the International Advisory Board. According to committee regulations, any conservation
project within the Gelati complex must undergo detailed review by both boards before submission to the World
Heritage Centre and its advisory bodies.
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CHAPTER 3. CONDITION ASSESSMENT

Photo 2010




3.1. ARCHITECTURAL FABRIC AND ITS RELATIONSHIP TO THE CONDITION OF
THE WALL PAINTINGS

3.1.1 General Desciption of the Monument

The Church of St. George is a 13th-century cross-in-square church with a central dome, located in the eastern
sector of the Gelati Monastic Complex. The structure occupies an artificially terraced pocket carved into the
mountainside, positioned along the central axis of the main cathedral.

Architecturally and stylistically, the church forms an integral component of the monastic ensemble, closely
related to the main Cathedral of the Nativity of the Mother of God. This relationship is evident not only in
architectural design but also in construction materials, stone-curving techniques, masonry patterns, and
structural characteristics.

The church is a cross-in-square structure with refined proportions. The dome rests on the projecting
sanctuary walls and two free-standing piers. Small chambers flank the sanctuary, while the eastern elevation
features three semicircular apses.

Shortly after construction completion (no later than the 13th century), a western portico with three equal
arches was added to the church. The northern and eastern corners of this annex contain subsidiary
chambers.

The church is founded on a two-level plinth. The original eastern plinth appears to have had three steps,
partially obscured during later concrete drainage apron installation. The plinth extends 30 cm beyond the
church perimeter on the east and west sides, and 50 cm on the north and south. Plinth height varies
according to topography.

The interior receives abundant light through eight windows in the dome drum and large windows in the
arms of the cross (some arm windows were apparently blocked in the 16th century, with painted decoration
applied to the interior surface of the blocked openings). Smaller windows pierce the north-south interaxial
spaces. The sanctuary apse has three large windows in its facets, with single window openings in the north
and south chambers and the lateral spaces of the western portico.

The church has a single double-leaf door, accessed from the western portico.

The nearly uninterrupted facades are decorated with restrained yet highly refined ornamental elements
executed with exceptional craftsmanship. Windows of the north-south interaxial spaces feature complex
ornamental framings; the large western window is particularly emphasized. The single western door
opening has special ornamental decoration . Windows of the south and north arms are decorated with
paired colonettes framings. The eight dome drum windows follow the same principle. High-relief paired
colonettes frame the faceted eastern apse.

The arms, interaxial spaces, and portico are crowned by a massive profiled cornice; the dome drum has a
cornice of different profile.

The central space and sanctuary are completely painted; paintings also survive in the prothesis and the
southern chamber of the western portico.
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Masonry Structure and Construction Materials

The wall structure consists of two dressed stone facings with a rubble-and-mortar core. The thickness of
facing stones varies and is distributed non-uniformly. Vaults and dome are constructed of massive but
relatively small dressed stones (the character of vault masonry is obscured by painted decoration).

The building is constructed of locally sourced light-colored stone®. The current roof consists of glazed
ceramic tiles beneath a temporary metal protective covering. Presumably, the interior and western portico
floors are paved with stone identical to that used in the wall construction.

Exterior facing is constructed of squared stone blocks of varying dimensions. Masonry courses are regular,
horizontal, and form uniform planes. Each course comprises stones of approximately equal height, though
width and height vary between courses. Block dimensions generally decrease from lower to upper zones
and further diminish toward the dome drum. Small blocks are incorporated asymmetrically in the masonry
(dimensions range: 4x8, 8x8, 7x10, 16x29, 18%x22, 25x50 cm), possibly serving structural-constructional
functions or maintaining geometric regularity of courses.

North facade, 2025 East facade. South facet deterioration. 2025

7o

Southwest, south facet deterioration. 2025 North facade, south facet deterioration. 2025

4 Appendix N8. Research and education for the conservation of cultural heritage in Georgia, Dr. Giovanni Cavallo
University of Applied Sciences Southern Switzerland Dept. Environment Construction Design Institute of Materials
and Constructions PO Box 12 6952 Canobbio (Tessin, Switzerland), Prof. Nana Kuprashvili Thilisi State Academy of
Art, Faculty of Restoration, Restoration, Art History and Theory Tbilisi (Georgia).
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Most blocks are uniform in color, reinforcing
perception of architectural mass unity. Facing stone
unity, refinement, and precision are evident even in
nearly imperceptible or very narrow, uniform joints.

Facing stones are cleanly dressed using single-
toothed chisel with diagonal tooling marks. No
evidence of other tool types is visible on stone blocks
or ornamental details.

Interior stone surfaces are more roughly and
irregularly dressed. Where plaster is lost, stone
surfaces show diagonal, vertical, and horizontal tool
marks from both single-toothed and broad chisels.
Cleanly dressed blocks appear sporadically, primarily
in pilaster and corner stone courses.

Interior masonry does not follow the exterior's
regular coursing. Walls comprise stones of varying
dimensions, suggesting that complete interior
painted decoration was intended from the beginning
of construction.

South fagade showing small incorporated stones in
the facing masonry. 2025

Physical Condition

Assessment of the building's physical condition is complex, requiring identification of specific deterioration
phenomena and damaging agents in relation to location, construction materials, and structural systems, and
analysis within a broad historical context. The challenge extends to evaluating physical condition across a
multi-century timespan and drawing concrete conclusions.

The architectural fabric of St. George's Church at Gelati is a multi-layered structure of complex configuration,
comprising diverse construction materials and systems.

The church has reached the present in compromised physical condition resulting from complex interrelated
problems. Visible deterioration indicates not only recent events but prolonged exposure to damaging
agents, as confirmed by the building's complex conservation history.

29 |



ARCHITECTURAL SYSTEMS

Roof, Cornices, and Vaults

The existing roof consists of glazed ceramic tiles installed in 2018, currently beneath a temporary metal
covering erected by the National Agency for Cultural Heritage Preservation of Georgia in 2020-2021 due to
severe deterioration of the roofing. Direct examination of the damaged tile roof is currently impossible,
though information is compiled in the Agency's 2020-2021 monitoring technical reports *4.

Visual assessment of vault condition is difficult; it can only be noted that the interior painted vaults retain
unity, with no significant visible deterioration except minor surface cracks. However, water infiltration traces
on the paintings are notable. Evidence of water penetration from vaults appears in the earliest available
photographic material (1970s documentation by Nino Chikhladze); current data indicates that damaged area
extent and geometry have not significantly changed.

Unlike the tile roof, the condition of massive squared stone profiled cornices is readily apparent. Large
portions of cornice stones exhibit chipping, loss or fragmentation. Stone deterioration patterns follow and
repeat traces of uncontrolled roof water runoff, indicating that all historical and modern roofing systems
inadequately protected this architectural element from precipitation. Evidence includes both 1970s
photographic material and earlier documentary sources.*

South arm cornice stones. 2025 North arm cornice stones. 2025

4 National Agency for Cultural Heritage Preservation of Georgia, Mission to Gelati Monastery World Heritage Site,
June 16-19, 2020: Field Inspection and Works Report
https://gelatirehabilitation.ge/uploads/documents/docs/9c900369b53684296f5dc94a61910f8d.pdf

4 See p. 17.
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Cornice stone deterioration types include loss of substantial stone edge sections and the erosion-induced
rounding of edges. In some sections, visually apparent masonry deformation is evident, with joint erosion.
Salt surface crystallization layers and various deposit types are visible from a distance.

South-west fagade. Photograph courtesy of Nino Chikhladze

South-west fagade, 2011 South-west fagade, 2025
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Wall Masonry and Construction Materials

Interior and exterior present different conditions, partially indicating construction material vulnerability to
aggressive environmental agents.

Despite deterioration type distribution and severity on construction stone, fagade masonry retains integrity
and homogeneity; no significant masonry collapse or facing stone loss is observed. Physical condition is
primarily determined by severe and diverse construction material deterioration types and complex
interrelated problems.

Facade stone masonry deterioration divides into two categories: deterioration uniformly distributed and
logically related to environmental agents and material/architectural characteristics (Category 1); and
deterioration with uneven, localized concentration, presumably related to specific system failures and
possible structural problems (Category 2). Deterioration typology and concentration differences also show
variation according to facade orientation.

Category 1 deterioration is distributed with nearly uniform intensity and severity across facades, including:
joint erosion in lower and upper courses, vertical and horizontal block joints, arm and dome cornice
masonry, and plinth stones. Consequently, salt surface crystallization and deposit formation from mortar
wash-out appear adjacent to upper facade and cornice stone joints. This deterioration type indicates
building vulnerability and instability to moisture. The same problem presumably relates to widespread
mortar wash-out and salt crystallization in in southwest corner of east arm’s southeast chamber
(diaconicon). These problems also appear in lower interior masonry courses.

The second most widespread facade deterioration is biological colonization. Presumed biological activity
concentrates in areas less protected from water and relatively saturated with moisture: arm and interaxial
space junctions, plinth stones and lower arm courses, and central sections of north and south arms.

Biological deposits are characterized by diverse bioagent spectra. Pink-brownish layers appear on upper
south and west facades. Gray layers cover central arm sections, plinth stones, and lower masonry, as well as
facade elements projecting from the general perimeter (high-relief colonettes and ornamental details).
Specific higher plant and moss types—lichens and moss—occur on plinth stones and lower masonry courses,
appearing more intensively on horizontal surfaces.

North fagade 2025 §. Biological deposits on facing stone,
North fagade 2025 §.

Facade masonry exhibits both scattered and locally distributed stone chipping, fragmentation, and spalling,
characterized by loss of large stone fragments. Notable is the high concentration of iron-rich patina and
natural stone veining in such areas; this deterioration phenomenon may relate to rock chemical composition
and be provoked by unfavorable environmental factors.
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Facade masonry stones exhibit other deterioration resulting from rock chemical composition, physical
characteristics, and external factors, including: alveolization, structural veining, iron-rich patina, loss of
component and matrix, spalling, and scaling. Some facade deterioration types must result from natural rock
degradation processes.

Patina. North facade. 2025 Patina. North fagade. 2025

Category 2 deterioration differs markedly from Category 1 in typology, distribution geometry, and severity.
This deterioration is characterized by localized concentration, appearing only on specific building sections.
Most notable is facing masonry deformation adjacent to south and north fagade arm windows, in parallel
orientation.

Masonry deformation develops on vertical and horizontal axes, disrupting upper stone joints. Due to this
deformation, certain facing stones protrude beyond the general facade contour (displacement range: 1-3.4
cm). Consequently, stone joints in this section are compromised and weakened. Notably, this deterioration
location corresponds to severely damaged interior sections covered with salt crystalline crusts (southeast
chamber).

South facade. 2025 South fagade. 2025

On the south facade where masonry is deformed, exceptional concentration of severe stone block
deterioration is evident, visible at the dome drum lower level and adjacent to the west arm and portico roof
junction (completely at arm lower level).

In these masonry sections (south arm left half), micro- and macro-scale deterioration types include:
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Cracking and Deformation:

¢ Surface hairline cracks, both individual and grouped. Cracks vary in depth and length.
e fractures and splitting cracks - primarily individual cases.

Detachment:

e Stone chipping and rounding, primarily caused by improper load distribution.

¢ Blistering and partial stone fragment detachment, caused by internal uneven pressure, rock internal
temperature variability, and mineral composition.

e scaling,—primarily surface layer detachment cases (not exceeding 0.4-1.5 cm thickness).

¢ Fragmentation—small stone fragment detachment from main body; less common but always
severe.

West facade. 2025 Facing stone . West agade. 2025

. . el e . a. AT
Facing Stone. South facade. 2025 Facing Stone. South facade. 2025

Interior wall masonry assessment is possible only at lower levels (1-1.5 m from floor). This section shows no
deformation, vertical deflection, or structural problems except one location in the southeast section
(diaconicon). Where plaster is lost, scattered mortar wash-out and erosion cases appear.

Lower wall condition primarily indicates problems from prolonged aggressive damaging agents, including:
matrix and component loss, alveolization, various patina types, salt surface crystallization, and biological
colonization.
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Besides historical deterioration, large lower wall areas where original plaster is lost in substantial sections
are covered with later white deposits (late limewashing)*® and plaster. Moisture staining and various stain
types also occur.

Each deterioration type shows clear connection to current and historical building problems:

e Lower wall joint erosion, salt crystallization (crystalline and powder forms), biological patina, and
various stains indicate plinth masonry and foundation vulnerability to water.

e Alveolization, matrix and component loss must relate to natural chemical weathering processes,
accelerated under aggressive environmental conditions.

Southeast chamber — diaconicon. 2025

46 Dating back to September 1837, See p. 17.
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Decorative Elements

Decorative elements exhibit deterioration patterns matching the masonry in both distribution and severity.
Particularly notable are damaged south window colonettes and lower dome drum sections (junction with

arm roofs). Large portions of ornament and masonry stone are lost; surviving sections are fragmented,
cracked, and detached.

Certain deterioration concentration and excess appear on the western window's ornamental framing lower
section, though with radically different severity from south arm decoration.

Scattered individual deterioration cases occur on other ornamental and decorative details, though severity
and intensity differ markedly from aforementioned sections.

Profiled window surround. South fagade, 2025
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Doors and Windows

Wooden doors and windows show no visible deterioration, decay, or woodworm damage. A significant issue
concerns window installation in openings. Nearly all, especially upper building windows, have compromised
hermetic sealing. Originally, voids between frames and corner stones were filled with mortar or
polyurethane foam for protection. In certain areas this material is partially lost. In some cases, mortar is
completely washed out, creating large voids between frames and openings, with high probability of
rainwater penetration.

Drum Window. 2025
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Drainage and Sewerage Systems

The church lacks drainage and sewerage systems. Currently, building protection from precipitation relies on
metal gutter systems that discharge roof runoff onto the damaged, deteriorated concrete apron surrounding
the church.

il )

East facade. 2025 Saouth fagade, of the Western Arm, 2025

Later Interventions

Excluding repeated roof and presumably partial cornice stone replacement/renewal, arm window blocking,
western portico late arch opening, and interior floor renewal, the building's original structure and fabric
reached the present without significant alterations or reconstructions.

Currently, the most conspicuous recent interventions on facade masonry appear as crude, incomplete
repairs, presumably intending only temporary deterioration mitigation. Multiple intervention periods are
evident, differentiated by materials.

The largest intervention volume appears on arm and dome profiled cornices, filling stone losses. Probably
from the same period are relatively light-colored flat stones laid on cornices, with inner surfaces specially
prepared, presumably for cornice profile reconstruction with mortar. These repairs are crudely executed,
cracked, with active salt surface crystallization.

Interventions elsewhere are more scattered, including both cement and presumably lime mortar. Repairs
primarily fill joint erosion or large stone edge fragment losses.

Large repairs appear on south and north arm blocked window exterior surfaces; like other repairs, these are
covered with cracks.
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Eastern facade. Later interventions. 2025

Eastern fagade. Later interventions. 2025
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3.2. PHISICAL CONDITION OF THE WALL PAINTINGS

3.2.1. MAIN SPACE

St. George's Church main space preserves three painting layers from different periods, executed with
different technologies, covering walls from dome drum to floor level nearly completely.

The 16th-century post-Byzantine layer is best preserved. Severely damaged earlier fragments appear only
where late plaster is lost. While specific deterioration or repainting causes remain unknown, renewal was
clearly prompted by both physical condition and historical events.”.

Current condition and diverse deterioration spectrum of 16th-century painting with complex technological
stratigraphy indicate severe physical history. Much deterioration is historical and inactive; part is ongoing,
related to recent crisis. Deterioration resulting from continuous negative environmental action has relatively
slow but irreversible progression.

Despite age, complex history, and severe deterioration, the paintings retain original grandeur, integrity and
authenticity. Original vibrant color palette and expressiveness remain clearly perceptible.

Analysis of available archival materials, historical sources, and recent technical research reveals no historical
evidence of late 16th-century painting repainting or overpainting. Only notable and currently unexplained is
late blue color retouching. Known is crude, inappropriate 1837 repair when lower painting sections
(including cylindrical piers) were limewashed—large painted areas are lost, though limewash partially
survives.

Two large-scale conservation interventions are evident. Early intervention dates to late 1970s; latest
occurred in 2011. Documentary information about both is available.

Thus, available documentation enables painting condition analysis across nearly 50 years: see Appendix N2,
Comparison of Historical and Recent Photographic Material.

— Comparing 1979 and 2011 archival photography shows no significant painting deterioration or
change, though according to the 2011 technical report, intervention necessity was primarily
determined by previous restoration's gypsum and lime plaster fill dysfunction and condition
deterioration. The report indicates that before conservation, water entered the church interior
through deteriorated wooden windows, primarily affecting dome drum and pendentive painting
condition.

— Comparing 2011-2020 and 2023 photography shows radically different conditions. While 1978-2018
shows only noticeable conservation layer, grouting, and fill deterioration, recent photography
indicates radical condition deterioration, directly linked to damaged roof water infiltration.

47 See p. 14
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2019-2022 Crisis

Since 2019, the developments affecting the architectural monuments of the Gelati Monastery complex—
the Church of the Nativity of the Virgin and the Church of St. George—have had a highly detrimental impact
on the wall paintings of the churches

In 2017-2018, during multi-year monastic complex rehabilitation, St. George's damaged metal roof covering
was replaced with glazed ceramic tiles, roof structure was repaired, and cornice stones partially renewed.
By 2020, glazed tile damage caused severe interior water infiltration.

In 2020-2021, under the National Agency for Cultural Heritage Preservation, and subsequently 2023-2024
under the Temporary Committee for Gelati Rehabilitation's ongoing multi-year program, painting condition
observation and monitoring occurred via mobile scaffolding, which could not provide comprehensive, safe
access to painted walls. Despite limited conditions, monitoring reports from this period documented some
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damaged painting areas. Close-distance painting examination first became possible in May 2025, when all
damaged sections were identified.

Deterioration and condition severity resulting from water infiltration causing salt crystallization and
attendant severe phenomena are recorded in pendentives, sanctuary conch, bema, west and north arm
vaults and upper wall registers, north-south interaxial space vaults.

In recent years, water infiltration through eroded facade facing joints damaged the south wall uppermost
register (donor row) donor figure. In both cases, infiltration activated migration and crystallization cycles of
structure-contained soluble salts.

Deterioration concentration occurs precisely where water infiltration risk is high, as indicated by historical
deterioration.

Negative Infiltration Consequences

Salt Surface Crystallization
Several salt crystallization types appear on paintings:
e Efflorescence (powder)

e Crystalline crust
e Punctiform crystallization

Salt surface crystallization topography follows and repeats deterioration distribution geometry, covering
substantial areas, showing direct connection to subsequent deterioration.

:

Direct light : : g Rakinng light

West arm, south vault. 2025

Paint Layer Condition Deterioration

In damaged areas with high salt concentration, widespread paint layer flaking and powdering occur. In such
locations, salt primarily appears as efflorescence.
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Direct Light

West arm, south vault. 2025

Plaster Condition Deterioration

Besides listed deterioration types, new localized but severe plaster detachment cases are notable.
Detachments are more scattered across painting perimeter. Particularly notable is concentrated open
detachment group on south interaxial space south wall donor figure.

Direct Light : ; + ¢ Rakinng Light

North arm, West vault. 2025

Conservation Layer Deterioration

Infiltration and consequent construction material moisture accumulation caused significant deterioration of
both 1970s (lime mortar and gesso fills) and 2010 (lime mortar fills) conservation layers. Similar to salt
distribution topography, conservation layer damaged areas show water flow traces. Conservation layer
deterioration manifests as salt surface crystallization on fills and edge repairs, losses, powdering, and
detachment. Cases occur where fills have completely lost function, no longer protecting paintings; in some
sections they threaten original plaster.
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Northeast pendentive. 2025

Presumed Biological Deposits

Presumably, severe water infiltration consequences include dark (blackish) color heterogeneous deposits on
large sanctuary apse conch sections. Deposit presence is not confirmed in 2020 photography but appears in
2023 photograph:s.

‘ Rakiﬁg Light

Apse conch. 2025

Historical Deterioration

Historical and ongoing deterioration from various causes and negative factors is equally frequent on interior
painted wall and vault surfaces. Most have massive distribution; some have specific characteristics showing
clear connection to building architecture. Some deterioration types relate to painting execution technology
and various physical-chemical factors.

Historically damaged painting section deterioration progression is slow but irreversible. No sharp, rapid
changes were identified. Both plaster and paint layers are equally severely damaged.

Notable are several significant painting loss cases, especially evident on dome vault and lower arm wall
registers. This loss type constitutes 15% of total painted area.

Severely damaged plaster sections often correspond to loss locations, following interior water flow traces;
where plaster is lost, adjacent sections are deteriorated. Plaster deterioration manifests as localized
delaminations, Idetachment, and various powdering-fragmentation types. Notable are relatively large
plaster section detachments, mostly closed, though adjacent areas show surface crack concentration.
Smaller sections are at higher deterioration risk where open detachments occur.
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Drum and vaults. 2025

Lower registers of waill
painting scheme. 2025
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Fine irregular cracks of various sizes are widespread on plaster, mostly relating to plaster preparation technology and
application.

Highly notable are sections deteriorated by plaster component loss, specifically plant fiber loss. This deterioration
phenomenon directly relates to environmental conditions, specifically high relative humidity. Due to this and other
technological characteristics, St. George's 16th-century painting plaster is more environmentally vulnerable than
plasters of earlier painting schemes.

Direct Light

Direct Light

\

Direct Light™- : : W Raking Light

Raking Light
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Paint layer deterioration shows even stronger connection to execution technology. Besides paint layer
flaking and binder loss causing powdering, pigment degradation/alteration phenomena are evident,
requiring further study of this issue.

Paint layer is completely or partially lost; more conspicuous are sections where painting survives at
preparatory drawing level. Such locations, like plaster deterioration, show historical water flow traces and
are usually damaged together with plaster.

Localized paint layer flaking-powdering cases occur; many are active and are related to recent crisis; certain
portions - primarily on impasto-treated sections, figure faces and extremities - relate to painting
technological characteristics. Notable paint layer structure/texture changes appear more clearly on
draperies, also occurring in water-damaged sections.

Direct Light

“'Raking Light
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West Arm, West Wall. 2025
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Painting's original chromatic expressiveness is especially negatively affected by massive pigment alteration,
specifically bleaching. Establishing exact deterioration causes is difficult, though clearly deterioration results
from complex damaging factor interaction. In nearly all such sections, black pigment is altered with clearly
visible pink-toned deposit presence.

Painting deterioration process includes previous conservation fills and edge repairs. Their deterioration and
condition decline result from all factors damaging original painting. Evident are deterioration from both
conservation periods. Most are concentrated where recent water infiltration occurred or historically
occurred.
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Both old and new salts appear on paintings; crystallization cycle activation occurred at different times and
by different means through interior water infiltration. Salt distribution is heterogeneous, appearing nearly
everywhere with varying severity. Particular concentration appears on pendentives, arm vaults, south arm
lower walls, interaxial space pilaster arches and capital vicinities. Severe crystallization forms occur on
diaconicon southwest wall entire surface.

Its occur everywhere—on new and old, severely or less damaged sections—partially indicating prolonged,
repeated water negative impact. This indicates presence of both relatively easily and difficultly soluble salts.
Field tests at this research stage confirmed two soluble salt groups—sulfates and nitrates—mostly
concentrated in pendentives and arm vaults. See: Appendix N4, Salts on Wall Paintings.

Direct Light : \ Raking Light
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Several presumed biological deposit types and consequent deterioration appear on painting surfaces. This
problem apparently existed historically, though recent biological deposits also occur. Sanctuary conch shows
easily noticeable black colonies of presumed mold fungus of various sizes, first identified in 2020
photography. Most widespread presumed biological contamination form is pink deposits as surface pink
coloration. Deposits occur on nearly all sections, both on damaged, paint-free bare plaster and on paint
layers. See: Appendix N5, Presumed Microbiological Deposits on Wall Paintings.

Direct Light Raking Light
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Deterioration Causes

Nearly year-long research, processing monument historical and archival material, and condition dynamics
observation revealed damaging factors negatively affecting or historically have been affecting wall paintings.
Some factors existed historically and remain active; certain factors relate to specific events. Some
deterioration relates to painting technology, though unfavorable environment stimulates deterioration
process.

Ranking and differentiating damaging factors is difficult; most are closely interconnected and derive from
each other.

Historically confirmed is that Gelati Monastery buildings, including St. George's, constantly had roof-
related problems, indicated by multiple historical sources. High probability suggests this problem relates
to painting multi-layering and current 16th-century painting condition.

Observation determined that complex configuration building is highly vulnerable and unstable to water
and moisture. Consequently, historical and ongoing deterioration from water and moisture entering
through various means and soluble salt activity occur. Roof or damaged facade masonry water
infiltration must be considered main damaging factor for upper painting sections, as suggested by loss
form and distribution direction; lower wall plaster loss and irreversible deterioration are determined by
rising damp, church plinth rainwater infiltration, and frequent physical contact. Notable is large painting
loss on west wall lower perimeter at 1-1.5 m height, apparently caused by inadequate link between
portico and church main section.

Water infiltration and subsequent construction material moisture accumulation determine soluble salt
migration to painting surfaces. In all cases, salt distribution topography corresponds to building sections
more vulnerable to water, where infiltration risk is high. Comparing interior salt distribution geometry
with painting water infiltration traces shows that mainly painting deterioration activity develops from
and historically occurred from interior water entry.

Salt presence on painting surfaces represents one of the most destructive phenomena, causing
significant physical-mechanical damage to painting stratigraphy. Negative damaging effects manifest
through multiple plaster and paint layer deterioration types, appearing in significant physical
deterioration and conspicuous visual changes.

Besides other damaging factors, separately notable is presumed biological deposit presence and
consequent alterations. Living organism growth negatively affects both painting physical condition and
general appearance. Notable is black pigment effect—nearly everywhere pink deposits occur on black
color, black is bleached, whitened, with bleached areas having pink coloration. Besides visual changes,
this phenomenon causes more destructive physical damage—small loose particles migrate from plaster
depth toward surface, creating fine, barely visible cracks.

Apparently painting execution technology plays significant role in deterioration process. Interesting are
several plaster deterioration types—fragmentation and component loss. High plant fiber content in
plaster composition makes it highly vulnerable and sensitive to unstable humidity and especially water
infiltration.
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3.2.2. SAUTHERN CHAMBER OF THE WESTERN PORTICO

The small western portico southern chamber (length 2.65 m, width 1.70 m) interior preserves paintings dated to the
13th century Second half. Apparently chamber walls were completely painted, though today only damaged plaster
fragments survive on lower wall perimeter (140-150 cm from floor level). Chamber vault and small-windowed west
wall are entirely devoted to Ascension scene. North wall upper section, articulated by architectural details, depicts
hierarchs and saints. South wall preserves only one severely damaged figure, presumably a donor; fragmentary
explanatory inscription reads TRBOR ("Anton"). Painting is completely lost on east wall decorated with stone-carved
colonettes/fillets, originally exterior rather than interior.

Documents related to St. George's Church wall painting conservation history do not mention chamber paintings.
Information is absent from recent technical reports. Research located only iconographic scheme* and several low-
quality photographs, insufficient for dynamic condition assessment. For deterioration progression and analysis,
significant and notable is conservation intervention edge repairs and fill condition. Apparently chamber painting
received conservation intervention only once, in 1978-1979, by the same team performing first conservation
intervention in church main space.

Conservation layer condition is stable; minor deterioration appears only on lower walls, unequivocally resulting from
mechanical impact. Elsewhere, lime mortar plaster edge repairs and fills retain integrity and stability; no cracks or
detachments occur.

This conservation intervention and currently presented painting deterioration indicate severe physical history and
prolonged damaging agent activity. Unlike main space, recent roof water infiltration was not recorded in this church

48 prepared by Prof. Mariam Didebulidze in 1990ies.
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section. No new, active deterioration patterns appear on painting, though historical deterioration severity
and scale indicate generally unfavorable painting condition.

Painting survives nearly at preparatory drawing level; most sections completely lost paint layer, with only a
few locations showing subsequent paint layer treatment traces. Compared to paint layer, both plaster layers
survive better, though deterioration appears in much more complex forms. Besides various old and new
losses of different dimensions, open and closed detachment types are locally distributed. Particularly
noticeable are upper thin plaster layer detachment and scaling cases. Frequent are relatively small plaster
section bulges with open detachment. Notable is that during plaster detachment and separation, upper layer
is uniformly lifted and spalled. Such locations show smooth lower preparatory plaster layer surface.

Direct Light Raking Light

Direct Light Raking Light
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Fractures occur on plaster. Portions appear at wall-architectural element junctions; portions cross vault

plaster on longitudinal and transverse axes.
Salt crystalline crust appears on painting and plaster surfaces as thin transparent layer covering nearly entire

surface, crystallized within paint layer thickness. Several sections show punctiform salt
crystallization/incrustation

Direct Light gl Raking Light ¢

Direct Light

Direct Light
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Deterioration Causes

Painting's current physical condition and general deterioration phenomena indicate nearly all unfavorable
damaging factors playing significant roles in wall painting degradation process.

¢ Notable are water's uncontrolled, aggressive action traces, manifested by paint layer loss, localized
plaster deterioration, and crystallized salt layer presence. This salt type indicates prolonged water
damaging impact, relating to paint layer large portion loss. Notable is that paint layer portions
surviving despite difficult conditions show no ongoing water-caused deterioration. The reason
behing the stability of this section is partially its execution technology. Presumably painting is
executed in mixed technique with preparatory drawing applied to wet plaster.

e Plaster's comparatively higher stability to aforementioned damaging factor must relate to painting
technology, high probability explained by its hydraulicity and greater water resistance.

Vault of the southern chamber of the western portico .2025

Appendix N2 Comparison of Historical and Recent Photographic Material
Appendix N3 Types of Wall Painting Deterioration

Appendix N4 Salts on Wall Paintings

Appendix N5 Presumed Biological Deposits on Wall Paintings
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CHAPTER 4. WALL PAINTING TECHNOLOGY

Dormition of the mother of God. Detail. 2025




ORIGINAL TECHNOLOGY

This study examines the relationship between painting technology and deterioration phenomena while
analyzing technological characteristics of wall paintings from different periods. Related findings are
presented in Chapter 3, Section 3.2 (Physical Condition Assessment).

Three distinct painting schemes from different periods survive within St. George's Church interior. Based on
archival and historical materials—conclusions confirmed by comparative analysis—the earliest painting
scheme dates to the church's construction period (13th century) and survives as fragments beneath
damaged surfaces throughout the interior. The earliest painting scheme is better preserved in the western
portico's southern chamber.

The second painting scheme survives on a much smaller scale, with fragments visible only in certain
sanctuary and arm scenes. This painting scheme's existence was confirmed during the present study;
previous documentation provides minimal information.

The latest painting scheme, dating to 1578-1583 (catholicosate of Evdemon Chkhetidze, late reign of King
George Il of Imereti), covers nearly all architectural surfaces.

Due to limited and poorly preserved early fragments in the main space, comprehensive study of early
paintings is not feasible; analysis focuses primarily on plaster layers. The 16th-century scheme is
substantially better preserved; consequently, this research emphasizes this period (1578—1583).

The study reveals significant technological differences between painting schemes in materials (plaster,
pigments), methods, and execution techniques. These distinctions reflect both period-specific
characteristics and possible individual artistic choices, some remaining unexplained.
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Technological Characteristics of Wall Paintings: Comparative Summary

Main Space Earliest
Painting scheme (13th
Century)

Western Portico, Southern Chamber
Earliest Painting scheme (13th
Century)

Main Space Middle Painting
scheme (Period
Undetermined)

Latest Painting scheme (1578-1583)

Primary  Support:  Local

dolomitic limestone

Plaster — Coarse Layer
(Arricio):

Hydraulic lime with coarse
aggregate (0.4-0.9 cm). High
strength. Angular and sub-
rounded sand (>2-<0.05
mm): black/yellow
(predominantly black) and
crushed limestone. No
organic additives.

Plaster — Finishing Layer
(Intonaco):

Hydraulic lime with angular,
sub-rounded  black/yellow
sand (>1-<0.05 mm,
predominantly black). No
organic additives.

Ground: Not identified

Preparatory Drawing:
Variable thickness contours
and uniform color patches in
red and vyellow earth
pigments (green on one
fragment only). No incised
lines. Likely executed on wet
plaster.

Primary Support: Local dolomitic

limestone

Plaster — Coarse Layer (Arricio):
Hydraulic lime (0.5-1.5 cm), high
strength. Coarse aggregate (>2—<0.05
mm): angular black/yellow sand
(predominantly black) and finely
crushed limestone. No organic
additives.

Plaster — Finishing Layer (Intonaco):
High-strength hydraulic lime with
finely sieved angular/sub-rounded

black sand (>1-<0.05 mm). No
limestone powder. No organic
additives.

Ground: Not identified

Preparatory Drawing:

Uniform continuous contours of even
thickness in red ochre. No incised
lines. Likely executed on wet plaster.

Primary Support: Local

dolomitic limestone

Plaster — Coarse Layer
(Arricio)::

Hydrated lime with minor
volcanic glass and carbonate
aggregate (0.6 cm). Small
quantity of plant fiber (<1 cm).

Plaster - Finishing Layer:

Hydrated lime with minor
carbonate filler (<0.5 cm).
Chopped plant fiber, smaller
than coarse layer (0.05-1 cm).

Ground: Not identified

Preparatory Drawing:

Fine lines of uneven thickness
in red and vyellow ochre.
Uncertain whether applied to
wet or dry plaster.

Primary Support: Local dolomitic

limestone

Plaster — Coarse Layer (Arricio):
Hydrated lime with minor carbonate
aggregate (<1 cm). Large quantity of
coarsely chopped plant fiber (0.05-5
cm).

Plaster — Finishing Layer (Intonaco):
Hydrated lime with minor carbonate
filler (0.5 cm). Chopped plant fiber,
less than coarse layer (0.05-1 cm).

Ground: Not identified

Preparatory Drawing:

Red, yellow, occasionally green earth
pigments. Lines of uneven thickness.
Incised lines for geometric vestment
patterns. Snap-line technique for
compositional details on wet plaster.

Ground layer: Not identified

Preparatory Drawing:
Contours of varying
thickness and uniform tonal
patches are executed
predominantly in red and

yellow earth  pigments
(green occurs only on a
single fragment). No

evidence of incised drawing
has been identified on the
preserved fragments. Likely
executed on wet plaster.

Ground layer: Not identified

Preparatory Drawing: Contours are
uniform, continuous, and of even
thickness, executed in red ochre. No
trace of incised drawings is visible.
The preparatory drawing was likely
executed on wet plaster.

Ground layer: Not identified

Preparatory Drawing: The
preparatory graphic drawing is
executed with fine lines of
uneven size in red and yellow
ochre. It is difficult to
determine whether the
preparatory layer was applied
to wet or dry plaster.

Ground layer: Not identified

Preparatory Drawing: The drawing is
executed in red, vyellow, and
occasionally green earth pigments.
The graphic design is composed of
lines of uneven size. Incised drawings
were used for the geometric patterns
of the vestments of bishops and
clergy, and the line-snapping
technique (chalk-line) on wet plaster
was employed to indicate
compositional  details and the
boundaries of the scene.

Paint Layer — Underpaint
: Not identified

Paint Layer: Thin, smooth
brushstrokes without
impasto.  Fine  black
contours delineate the
forms.

Paint Layer — Underpaint Not
identified

Paint Layer: Thin paint layer;
brushstrokes barely visible. No
tonal modeling on faces or limbs.

Paint Layer — Underpaint
Not identified

Paint Layer: Not identified

Paint Layer — Underpaint: A
yellow and black pigment mixture
used for faces and limbs.

Paint Layer: Layered and
impastoed technique, with clearly
defined sequential application
stages and prominently modeled
details.
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Earliest Painting scheme (13th Century)

Fragments of the earliest surviving painting scheme appear throughout the interior, preserved only at
plaster or preparatory drawing level. Visual observation and laboratory analysis revealed significant
technological similarities between earliest paintings in the main space and western chamber, establishing
contemporaneity.

Both exhibit similar binders and aggregates: hydraulic lime with abundant angular particles, including lime
aggregate granules (likely powdered limestone). Similarities extend to physical characteristics (layer
number, thickness, color, texture), technical treatment (plastering method, joints), and execution
techniques for preparatory drawing and surviving paint.

Therefore, painting technology of both spaces is discussed together.

13th-century wall painting fragments in main space. 2025

13th century wall painting in souther chamber of the western portico. 2025
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THECHNICAL PROPERTIES

Main Space

Primary Support: Local dolomitic limestone.
Plaster and Plastering Technique:

The plaster comprises two layers with uneven thickness, not exceeding 0.7 cm total. Both layers are high
strength. The surface is cleanly and skillfully finished; tool traces are difficult to detect. Preserved fragments
show uniform, slightly textured topography.

High craftsmanship quality is evident in thickness consistency, surface homogeneity, joints, and especially
treatment of profiled architectural details. The craftsman leveled the neatly prepared stone surface with
thin plaster, then applied an even thinner coat, carefully preparing it for painting—presumably beginning
while plaster remained wet.

The first plaster layer contains relatively coarse aggregates; the upper layer is fine. Due to limited fragment
size and condition, additional layer differences cannot be observed.

13th-century wall painting fragments in main space. Dome drum. 2025

Physical Characteristics:
Thickness: Coarse layer (arricio) 0.4-0.9 cm; Fine
layer (intonaco) 0.1-0.2 cm

Color: Grey
Texture: Homogeneous

63 |



Composition:

Coarse layer: Hydraulic lime binder; inorganic aggregate of coarse angular and sub-rounded sand (>2—<0.05
mm): black/yellow sand (predominantly black) and crushed limestone

Fine layer: Hydraulic lime binder; clean inorganic angular and sub-rounded black/yellow sand (>1-<0.05 mm,
predominantly black)

Organic additives: None in either layer

See: Appendix 6 - Mineralogical—-petrographic analysis of the original plaster of the wall paintings.

Plaster of Earliest painting scheme. 2025

Plaster of Earliest painting scheme. Photo portable microscop 2025
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Preparatory Drawing:
The preparatory drawing comprises contours of varying thickness and uniform color patches. No incisions
present. Apparently executed on wet plaster.

Early plaster. Northwest pendentive. 2025

Paint Layer:

In the main space, paint layer survives on one small fragment only, limiting technical assessment. Within
preserved area, only partial painting technique details are discernible. Thin non-impasto brushstrokes of
bright yellow, green, and red pigments are observable. Fine black contours delineate figures and details.

Early wall painting fragment. South arm, west vault. 2025 Early wall painting fragment. South interaxial space vault. 2025

65 |



Southern Chamber, Western Portico

Primary Support: Local dolomitic limestone.
Plaster and Plastering Technique:

The plaster comprises two layers with uneven thickness varying by wall. Late-added southern, western, and
northern wall portions are built with relatively coarse masonry, requiring thicker plaster for smooth finish.
In contrast, north and eastern walls were originally conceived as church facades; stone in these areas is
carefully dressed, as evidenced by architectural and ornamental details. Plaster surface topography is
relatively low relief.

After leveling the wall with coarse, relatively thick layer, plaster is finished with thin, relatively clean granular
layer (in some cases 2—3 mm thick) as intonaco. Surface shows clear trowel traces and plastering direction.

Combined thickness of both layers: 0.5—1.7 cm. Both layers are high strength.

Based on joints, chamber walls appear plastered in two levels: a continuous horizontal joint runs around
entire perimeter, presumably corresponding to scaffolding height (i.e., plaster patches represent pontata),
while a second horizontal joint is visible along northern wall perimeter. No vertical joints are discernible.

North wall, southern chamber of western portico. 2025

Physical Characteristics:

Thickness: Coarse layer 0.5-1.5 cm; Fine layer 0.2—0.3 cm
Color: Coarse grey; Fine slightly darker (aggregate variation)
Texture: Homogeneous

66 |



Plaster finishing traces, vault. 2025

Composition:

Coarse layer: Hydraulic lime; inorganic coarse angular and sub-rounded aggregate (>2—<0.05 mm):
black/yellow sand (predominantly black) and finely crushed limestone

Fine layer: Hydraulic lime; clean angular and sub-rounded black sand (>1—<0.05 mm, predominantly black).
No limestone powder

Organic additives: None in either layer

See: Appendix 6 - Mineralogical-petrographic analysis of the original plaster of the wall paintings.

Plaster. Portable microscope photomicrograph. 2025
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Preparatory Drawing:

Much surviving painting is preserved at preparatory drawing level only, characterized by continuous red
ochre contours of uniform thickness. Where paint layer partially remains, uniform red ochre patches are
visible on preparatory layer. No incisions. Drawing likely executed on wet plaster.

North wall. 2025 Vault. 2025

Paint Layer:

No complete original paint layer survives. Extant images appear somewhat transparent and thin, executed
mainly in red and yellow ochres, with red and less distinctly black contour lines. Garment details (e.g., holy
warriors' +-figure armor) and draperies are rendered with uniform evenly drawn lines. Painting is planar and
graphic in character.

Surviving paint layer is very thin, brushstrokes almost indiscernible, with no tonal modeling traces on
faces/limbs. Color palette is limited: primarily red and yellow ochres, black, and probably lime white.
Notably, cinnabar use may be assumed in certain significant details.

Vault. 2025 North wall. 2025
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Middle Painting scheme (Period Undetermined)

Survives as small poorly preserved fragments only. Similar to earliest painting scheme, appears in various
arm scenes, most distinctly at sanctuary lower level and southern arm third register. In these fragments,
paint layer is visible only at preparatory drawing level or heavily damaged state, mostly representing
ornamental motifs.

Surviving fragment of middle layer. South wall, uppermost Surviving fragment of middle layer. Sanctuary. 2025
register. 2025

Plaster and Application Technique:

Low-cohesion but uniform plaster. Visual inspection and portable microscopy revealed no inorganic
aggregates; petrographic analysis confirmed small amounts of lime-based filler (likely ground limestone) and
minor fibrous organic inclusions. This organic additive's structure differs slightly from 16th-century plaster.

Number and stratigraphy of plaster layers are not clearly distinguishable. Plaster surface is finished but
shows rough transitions and probable wooden tool traces.

Surviving fragment of middle layer. Sanctuary bema, adjacent to templon screen. 2025

Physical Characteristics:

Thickness: <0.6 cm
Color: Milky white
Texture: Homogeneous
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Portable microscope photomicrograph. 2025

Composition: Hydrated lime with minor volcanic glass and carbonate inclusions
Organic additive: Plant fiber traces (relatively small quantity)

See: Appendix 6 - Mineralogical—-petrographic analysis of the original plaster of the wall paintings.
Preparatory Drawing:

Preparatory drawing executed in fine uneven lines of red and yellow ochre. Additionally, certain details
appear colored using red and predominantly yellow ochre patches. Due to small preserved fragment size,
further technological details are difficult to determine.

Paint Layer:

Paint layer has not survived in original form.
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Latest Painting scheme (Second Half of 16th Century, ca. 1578—1583)

A relatively complete wall painting scheme covers entire church interior from floor to dome drum.

Plaster and Application Technique:

Plaster comprises two layers: first relatively coarse and thick, second thinner and finely finished, serving as
painting surface. First layer evened wall surface irregularities—likely caused partly by earlier plaster layer
remnants preserved in some sections.

During application, craftsman followed wall surface topography without extensive smoothing, evident in
joint treatment.

Joint geometry indicates plastering proceeded from dome drum downward, generally corresponding to
individual scene extents. Exception: large western arm compositions (‘Pentecost,' 'Dormition’) are divided
into several sections along plaster joints.

Often fine plaster layer of lower register extends over painted surface of register above, suggesting lower
scene preparation and painting occurred after upper completion. Joints are visible only in upper fine plaster
layer; rough lower layer shows no clear application direction or scene layout traces. Nevertheless, painter
arranged scene registers according to church architectural articulation.

Particular attention was given to plastering arm junctions, serrated pier corners, and other architectural
elements bearing ornamental motifs.
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Upper plaster layer shows two surface treatment types:

1. Thin asymmetrical irregular trowel marks

2. Wooden tool traces, not completely smoothing wet plaster surface (plaster may have been intentionally
kept moist, tool used damp, to aid leveling)

Probable wooden tool traces on plaster surface. 2025

Physical Characteristics:
Overall thickness: 1.5 cm
Coarse layer: Uneven, <1 cm
Fine layer: 0.5 cm

Color: Milky white

Texture: Heterogeneous

Composition:
Coarse layer: Hydrated lime with coarsely chopped plant inclusions of relatively large size (high quantity)
Fine layer: Hydrated limewith fewer finely chopped plant inclusions compared to preparatory layer

See: Appendix 6 - Mineralogical—-petrographic analysis of the original plaster of the wall paintings.
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Plant fiber. Portable
microscope photomicrographs.
2025
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Preparatory Drawing:

Artist develops painting on fine plaster surface, working from dome drum downward toward lower arm
parts, following final plaster layer (intonaco) application direction. Painting process is rapid and sequential
with clearly defined stages.

Preparatory drawing executed on wet plaster, as indicated by plaster preparation method and troweling
trajectory. Scene boundaries are first roughly laid out in red ochre. For this purpose, artist also employs thin
cord for snap-line technique, also used for straight vertical lines within composition, such as crosses and
architectural boundaries.

Compositional layout on wet plaster, snap-line. 2025

Preparatory scheme comprises fine graphic contours in yellow, red, and occasionally green, unlike earliest
wall painting schemes employing continuous uniform-thickness lines. These contours organize and
distribute compositional details.

Preparatory drawing. 2025 75 |



Besides graphic contours, artist (s) employ underpaint - an unified coloring of figures' faces and limbs, mostly
in yellow ochre likely mixed with black. These color patches were often retained as primary base for faces
and limbs.

Preparatory drawing. 2025

Incisions used solely to transfer geometric layout. Incised contours visible in outlining some haloes and
preparing geometric layout of clergy vestments in sanctuary.

Incised lines on hierarch's vestment, sanctuary apse. 2025

Incised lines, north arm east wall. 2025
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Paint Layer:

Paint layer execution reflects artist's knowledge of simple rapid painting techniques. Paint applied on dry
plaster using free impasto-like brushstrokes. Artist works according to classical ecclesiastical wall painting
method.

Paint layer execution proceeds in several stages:

— First Stage: Graphic contours of composition filled with uniform color patches, establishing figure
geometry and overall composition. Red and yellow ochre and black prepare paint layer. At this stage,
darker ochre is applied as underpaint for faces and limbs.

— Intermediate Stage: Using half-tones, face and limb forms are modeled, draperies and architectural
elements shaded to indicate light and shadow, and vegetal details painted.

i . .
A |

— Detailing Stage: Fine strokes added to highlight faces and limbs, refining paint layer.
— Final Contours: Figure and form contours finalized, inscriptions added.

()\

78 |



Decorative and Textural Effects: Last stage involves decorating garments and adding certain textural effects.
These effects, executed with relatively thick impasto paint, are especially evident on bishops' vestments and
other significant figures.

After completing composition, red ochre applied once more to emphasize framing lines delineating scenes.
Ornamental Details and Color Palette:

Alongside composition painting, ornamental details are also colored, with some ornaments executed using
stencils.

Paint layer displays rich harmonious color scheme. Despite limited pigment variety, color effects achieved
through tonal modelling.

Pigments used:

¢ Yellow ochre

¢ Red ochre

e Earth green

¢ Black, likely carbon-based (charcoal)

¢ White, likely lime

Paint layer is heterogeneous in texture, ranging from impasto in some areas to thin and translucent in others.

West arm, north vault. 2025
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West arm, north vault. 2025
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Surface Texture Effects

Grayish Surface Effect:

On paintings, dark uniform gray tone resembling glaze appears with certain regularity. It has no layer
structure; thickness and texture are not visible under portable microscope. Such effects are observed in
compositions where background depicts landscapes, particularly scenes with mountains, earth, and
vegetation (e.g., Presentation of Christ, Nativity, Entry into Jerusalem, Crucifixion, Myrrh-bearing Women at
Christ's Tomb, Harrowing of Hell, and St. George scenes in northwestern compartment; in southwest, only
St. George's beheading). Interestingly, where mountains are depicted, one is typically rendered in darker
tone while other is lighter. Rarely, this gray tone also appears on architectural elements and figure garments.

This gray layer texture is not uniform. In some areas, it appears sharply dark following brushstroke structure;
in others, comprises darker uneven patches of varying size, most often seen over yellow ochre and green.

This gray tone type is particularly noticeable in upper arm parts and main inter-arm wall scenes. Also
noteworthy is that ochre pigment mixture used as underlying layer for faces and limbs, appearing unusually
dark, may relate to this surface gray effect.

North interaxial space, north vault. 2025
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Blue Pigment:

Across almost entire painting perimeter—excluding dome drum, inter-arm arches, and Crucifixion scenes—
a blue paint layer (likely azurite) is present over some painting areas.

Unlike other paint layers, this layer exhibits distinctly different structure, appearing thin, fragmented, and
uneven in mass (possibly due to binding medium differences). Layer covers surface irregularly and appears
on scene backgrounds, blue areas of figure garments, and certain other details.

Blue use in this structure gives impression of later overpainting of finished composition, as suggested by
several observable details:

* On backgrounds, blue pigment has sharply defined boundaries. It does not blend into fully painted figures,
and edges are clearly visible, inconsistent with original painting process logical sequence.
¢ On garments and other completed refined figure details, pigment is applied uniformly.

* Greek inscriptions appear executed before blue background application, appearing sharply cut against blue
background.

¢ Blue is present in areas where black paint has faded.

¢ In some sections, blue appears as thin drip marks over original painting

Sanctuary bema. 2025
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CHAPTER 5. ENVIRONMENTAL MONITORING

Photo 2025
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5.1. Research Methodology and Strategy

Since 2020, environmental monitoring of churches within the monastic complex has employed Hobo Data Logger
models MX1101 and MX2301A. Three data loggers were installed in St. George's Church interior. Analysis of collected
data revealed significant discrepancies between device readings. Two units provided consistent readings with minor
variations, while the third recorded substantially different values from the other two and from the exterior device.
Discrepancy peaked on June 15, 2021, when the malfunctioning sensor consistently recorded relative humidity
between 85% and 100%, most frequently reading exactly 100%. Measurement inaccuracies indicated device
malfunction.

LbadbMmyomob ghomo
South section

Sensor Calibration and Validation

Since 2023, only one Hobo Data Logger MX1101
operates in the church interior. At this study's
commencement, the device provided inappropriately
high relative humidity readings—often 90-100%—
necessitating laboratory functionality verification. The
device was tested at Centro Lab LLC calibration and
testing laboratory at standard reference points:
temperatures of 5°C, 25°C, and 40°C, and relative
humidity levels of 20%, 50%, and 80%. Results
confirmed that temperature measurements fell within
acceptable error ranges; however, relative humidity
measurements showed significant inaccuracies: +3—4%
deviation at 20% and 50% conditions, and +18%

deviation at 80% conditions. The identified @ HOBO Data Logger MX1101-nlb Breqdafgmds 2020-2022 fiemgddo
measurement errors substa ntiaIIy compromise Location of Hobo Data Loggers in 2020-2022

microclimate assessment accuracy, rendering reliable @ HOBO Data Logger MX1101-0b 82gdafigmds 2022-@36 038
conclusions impossible. Location of Hobo Data Loggers from 2022 to Present

Updated Data Collection Approach

Laboratory-confirmed interior sensor inaccuracy necessitated parallel monitoring using additional devices alongside
Hobo Data Logger. Consequently, current research employs multiple devices for environmental data control and
recording. Data are measured and collected monthly during ten-day fieldwork periods, enabling more accurate general
statistics compilation and identification of hazardous seasonal periods.

Research employs multiple monitoring methods. During monthly ten-day fieldwork periods, intensive visual
observation occurs under various weather conditions and at different times of day. Measurements and recordings in
both exterior and interior spaces are taken simultaneously using: mercury bulb thermometer, digital
thermohygrometer, and portable digital moisture meter (primarily used for measuring building material moisture
content).

Continuous automated data collection in interior and exterior spaces proceeds via Hobo Data Loggers.

Data from various devices are compiled in tables, enabling comparison, error identification, and more accurate
information acquisition. Research also analyzes 2020-2024 environmental monitoring results and statistical data
provided by the Hydrometeorological Center.

For detailed data, see Appendix N8: Environmental Condition Data.
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Equipment Specifications

Device Location Temperature Relative Humidity Accuracy
Accuracy

Portable Digital Moisture Interior and +1°C 5% (30-70% RH), £10% (>70% RH)

Meter Exterior

Automated Data Logger Hobo Interior +1°C (0-45°C), +4% (20-80% RH), £5% (80-100% RH)

MX1101 +1.5°C (45-60°C)

Automated Data Logger Hobo Exterior +0.21°C (0-70°C) | #3.5% (10-90% RH), +5% (outside

MX2301A range)

Automated Data Logger Hobo Interior +0.21°C (0-50°C) | +4.5% (20-80% RH), +6% (outside

MX1101

range)
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5.2. Environmental Impact on Wall Paintings and Architecture

Building Characteristics and Environmental Protection

St. George's Church is located east of the monastic complex's main structure (Church of the Nativity of the Mother of
God), on a specially leveled slope. The cross-domed church reaches 18 meters interior height with approximately 900
m? interior volume. The environment is characterized by humid subtropical climate natural to western Georgia,
confirmed by ongoing environmental monitoring.

Currently the church has double roofing. After the newly installed tile roof was damaged in 2020, the building was
covered with temporary tin roofing in spring 2022, and a temporary drainage system was installed, whose defects are
readily apparent. Foundation protection should be ensured by 1-1.2 meter wide concrete apron around the perimeter,
currently damaged. Along the entire perimeter adjacent to the plinth, cracks have formed where water easily
penetrates. Despite being sloped away from the building, water pools during rain at several locations because the
ground slopes toward the church on three sides—north, east, and south—at a higher elevation than the drain.
Particularly notable in this regard is water pooling near the sanctuary apse to the east. Here converge streams from
sloping ground and from the temporary roofing drainage system's tin pipe, causing water accumulation on concrete
covering.

At geological core sampling locations, although filled with earth, ground level is lower than concrete covering, creating
water collection basins. The depth to which water penetrates beneath the church plinth at these points is unknown.

View from northeast. 2025
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Water Infiltration

During current research in March—May period, under excessive precipitation conditions, significant problems emerged
regarding the church's vulnerability to atmospheric precipitation.

Water enters the building through multiple pathways:

- Damaged drainage system facilitates direct atmospheric precipitation entry into structure. Significant defects
are evident on both the temporary tin roofing installed over the church and the tin pipe drainage network
system, causing both intensive facade wetting and water penetration into interior space. Particularly
noticeable in this regard is the damaged tin section on the north facade, from which even during light rain
water drops fall onto the drain, also wetting the church plinth steps, and after splashing on the concrete apron,
water reaches the crack formed between the concrete slab and plinth.

- Presumably, weathered facade masonry joints facilitate infiltration.

- Improperly configured dome drum window openings facilitate water entry.

- Damaged and non-functional drainage system fails to provide adequate precipitation protection.

East fagade. 2025
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Facades
Facades, according to their orientation, exhibit different indicators of vulnerability to atmospheric precipitation.

During intense rainfall, water pools around the entire church perimeter, particularly on north and south facades, on
both levels of the building's two-step plinth, and presumably reaches wall structure through weathered joints between
plinth and facade stones. During current research period, two locations of water penetration into interior were
identified via this route—in the western part of the north wall, where infiltrated water wetted a considerable floor
area, and in the eastern part of the south wall, with a smaller infiltration location.

South fagade. 2025

North wall. 2025 Stone floor slabs. 2025
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Notably, the south arm's facade exhibits pinkish colouration and damage, precisely where wetting occurs, suggesting
that this is a historical problem caused by constant exposure to rain water. In this same section, The deformed stone
masonry in this section indicates historical water infiltration into the interior, evidenced by weathered joints and
deformed masonry on the South wall of the diaconicon, along with wall painting damage and high salt concentrations
on the south arm's south wall.

The western portico's south wall, which becomes entirely wet during windy rain, is covered with black-colored,
presumably biological deposits, precisely within wet surface boundaries, definitely indicating the wall wetting
problem's antiquity. Similar black-colored deposits cover the lower rows of facade masonry that become wet from
water reaching the plinth.

Similar to the south arm facade, pinkish coloration is found on other facade parts where roof slopes adjoin. Particularly,
adjacent to the western portico roofing, on the west arm wall and near the north interaxial space roofing slope, on the
north wall, which must be related to intensive wall wetting from roof water splash and should be considered a historical
chronic problem. In these locations, facing stone is severely damaged.

Notable are lower row facade stones wetted by water falling on the plinth, which around entire perimeter, adjacent to
plinth, become uniformly wet approximately at same height—within 20-40 cm range—through water splash droplets
or stone structure capillary permeability.

South fagade. 2025
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Interior

Wall paintings in the church interior are considerably damaged. It is easily noticeable that damage's primary cause is
rainwater penetration into interior at different times. Sections damaged by water entering through dome drum
windows are clearly visible. Pendentives are severely damaged, which must be caused by both water flow from dome
drum windows and periodic water infiltration into interior due to compromised roofing over pendentives.

Currently, of the dome drum's eight windows, two have horizontal wooden air grating installed in their upper quarters.
One window opening is filled with decorative perforated ceramic tiles. Water infiltration from these windows into
interior was documented in 2024.

In 2020, rainwater penetration into interior also occurred on the south wall of the south interaxial space, where water
entered through cracks formed by displaced facade masonry stones. In this case, facade cracks were sealed and
damaged wall painting section received temporary emergency consolidation.

Early damage from water entering through damaged roof is encountered in arm vaults and interaxial space vaults,
though at these same locations we also have new and active painting damage resulting from water infiltration's
negative impact; painting surface is covered with excessive crystallized salt layers. Wall painting damage on west wall
must be related to old water infiltration problems, presumably caused by problematic connection between western
portico roof and wall.

Wall painting's lower register is significantly damaged, approximately at 1.5 meter height and especially at 0.3-0.4
meter height from floor, where painting losses and salt-saturated sections are easily visible, with a darkening effect
resembling dampness. This is presumably caused by the above-described problem of water penetrating wall masonry
during rain when water reaches the plinth. Such darkening is found along almost the entire interior perimeter,
particularly along north and south walls, which is natural since the west wall has no connection with the church plinth
at all, while the plinth on east apse facades is better protected beneath roofing.

Thus, water penetration into interior at various historical periods may be considered the primary damaging factor for
wall paintings, both due to roof malfunction and through window openings and weathered joints in facade stone
masonry.

Besides water problems, attention should be paid to studying air movement in interior, which may be a significantly
damaging factor in interaction with high relative humidity.

The church has only one entrance door, to the west, with a considerably large opening. The primary air flow also enters
the interior through the door. Air should exit through arm windows and horizontal air grating installed in the upper
quarters of two dome windows. Such air movement trajectory in interior space may explain severely damaged sections
on the church's two columns and adjacent to entrance door. Plastering on column bodies is largely lost (though possibly
such degree of plaster damage on columns is also caused by frequent physical impact).

The harmful result of air movement and high humidity interaction is indicated by surface damage forms on paintings
at window reveals in arms and interaxial spaces—when moisture penetrates plaster structure during high humidity
periods and is then affected by air movement or relatively weak wind at 7-8 km/h speed, the drying process accelerates
2-3 times faster than usual, causing microcrack formation on surface and eventually small-scale losses.

91 |



Interior, piers beneath dome and
northwest wall. May 2025

For damage through this mechanism, as mentioned, along with air movement impact, increased surface moisture is
required, which may be caused by water infiltration, rising damp from soil, high relative humidity, and environmental
moisture received through condensation.

More in-depth study of air movement in interior should occur at the next stage of current research, which may reveal
new threats and needs.
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5.3. Initial Findings and Identified Threats

Based on statistics compiled from 2021-2024 climate data and results of data control during May—October 2025
fieldwork, we can conclude that St. George's Church interior and exterior space climate parameters are closely
interconnected. No significant discrepancy has been identified between interior and exterior. Climate condition
changes occur proportionally, within acceptable difference ranges.

According to statistical data, high relative humidity indicators (90% and above) are recorded during specific periods
both outside and in interior spaces—for example, in winter, though not for extended periods.

The hot summer period should be distinguished, when exterior temperature reaches 30°C and absolute humidity is
high. At this time, relative humidity outside is lower than in interior, where due to lower temperature, relative humidity
indicator is higher. Possibly during this time moisture from air condenses in plaster or stone structure, though during
current monitoring, condensation in interior was not detected. Further investigation in this direction is essential,

requiring seasonal monitoring and high-accuracy data recording.

Gelati, Church of St George

Ambient Temperature (°C) and Dew Point Temperature (°C)

Exterior VS Interior 4 VS Interior 5 VS Interior 6
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Graphs present 2021 climate data, showing that one of three Hobo Data Loggers installed in interior indicates 100%
relative humidity in the June—September period and correspondingly constant condensation indicator during this
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period, which is not supported by data from other Hobo Data Logger devices installed in interior and exterior, which,
with minor differences from each other, nevertheless show generally similar patterns. Presumably, remaining Hobo
Data Loggers should provide slightly higher than actual relative humidity indicators, but only with minor inaccuracy.
Such inaccuracy, apparently, is characteristic for these meters after a certain period of operation, as confirmed by
measurement methodology developed during current monitoring using alternative instruments.

Hobo Data Logger temperature data should be considered relatively reliable for drawing any conclusions, but relative
humidity data, especially at high indicators, should not be trusted.

According to graphs, lowest temperature was recorded outside in January and February when temperature was 0°C or
lower. At the same time, interior minimum temperature indicator was 6°C. Highest temperature was recorded in July
and August—35°C, but simultaneously interior maximum temperature indicator was within 25-26°C range.
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Presented graph shows 2022 climate data. Overall pattern is similar to previous year. Of three Hobo Data Loggers
installed in interior, one's relative humidity indicator is again inappropriately high.

Gelati, Church of St George Exterior VS Interior 4
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Since 2023, only one Hobo Data Logger remains in interior, still in use today despite its laboratory-confirmed error.
General climate pattern here is also similar to previous years.
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Gelati, Church of St George Exterior VS Interior 4
Relative humidity (RH), Absolute humidity (AH), Temperature (°C) 01.12.2023-31.12.2024
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Graph presents 2024 data, where general pattern does not differ greatly from previous years. Notable is that winter
records minimum temperature of -5°C, though simultaneously interior temperature is 5—6°C. Relative humidity
indicator throughout the year approaches 100% several times, which should be attributed to measuring instrument
malfunction.

Current Monitoring Period (May-October 2025)
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Graph presents data from Hobo Data Logger currently in interior for July—October 2025 period. During this same period,
measurements proceeded using alternative instruments, enabling data comparison and inaccuracy detection.
Temperature parameter shown on this graph may possibly be considered correct, but relative humidity parameter
guidance is inadmissible due to its high inaccuracy. When compared with other measuring instruments, it is clearly
visible that this Hobo Data Logger's relative humidity indicator can more or less reliably be considered up to 70%, while
with relative humidity increase, inaccuracy also increases, such that at 80—-85% conditions the device indicator already
reaches 95-100%. This inaccuracy makes determining absolute humidity and condensation point impossible.

During current monitoring, in May—October period, based on Hobo Data Logger and alternative measuring instrument
data coordination results, we consider possible general assessment of St. George's Church interior and environmental
climate characteristics:
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Interior and exterior temperature and relative humidity indicators equalize at approximately 22—24°C.

When exterior temperature decreases, interior temperature decreases more slowly, and when outside is 0°C or
lower, interior temperature is minimum 5—6°C.

During intense heat, when exterior indicator reaches 30—35°C, interior maximum temperature indicator is 25-26°C.
Absolute humidity in interior and exterior space is almost always equal. In May—October period, high absolute
humidity indicator was recorded in July and August—20 g/m?3, at 27-31°C temperature.

Theoretically, condensation risk period may be considered this period and assumption when absolute humidity is 20
g/m?3, at which time condensation point will be 22°C (calculated by appropriate formula), but absolute humidity reaches
high indicator at 27-31°C conditions, when interior temperature is only slightly lower. Thus, risk that exterior
temperature would be 26-30°C while inside air or stone surface temperature would be significantly lower and
condensation would occur on surface is not evident. Unlike the monastic complex's main cathedral, where for this
reason intense condensation occurred when exterior temperature was around 30°C, absolute humidity approximately
20 g/m?3, while inside, in the northeast corner, air temperature was 22°C.

Based on current monitoring results, we consider essential maintaining climate balance existing between St. George's
Church interior and environment.

Significant Threats

During assessment, five primary threat categories were identified requiring immediate attention:

— Inadequate drainage system: Existing water drainage system fails to ensure adequate building protection and
resistance against atmospheric precipitation.

— Inadequate maintenance and building material damage: Building architectural systems' disrepair and building
material damage increase deterioration risks.

— Technical monitoring equipment reliability: Monitoring equipment problems compromised recent period
environmental condition data reliability, making high-accuracy data control continuation essential.

— Seasonal risk periods: Seasonal risk periods arise when high humidity combined with temperature fluctuations
creates optimal conditions for condition deterioration.

— Challenges within conservation work framework: During work planned on monument, attention must be paid to
preserving currently existing microclimatic characteristics. Climate balance disruption between interior and
exterior space is inadmissible in any form—whether through temporary roofing or church structure wrapping.

Appendix N7: Environmental Condition Data
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CHAPTER 6. RISKS RELATED TO WALL PAINTING CONDITION
AND FUTURE ACTIONS

Western arm, southern vault. 2025




6.1. Risk Matrix for Wall Painting Deterioration

Risks Related to Building and Architectural Systems

Seasonality/
Risk Source Threat Probability Impact Scale on Paintings Activity Mitigation Measures
Scenario
Damaged roof and Direct rainwater infiltration into | High High — Plaster powdering and High- Complete rehabilitation of roof and
drainage system building structure; intensive disintegration; paint layer precipitation drainage system; temporary
wetting of wall and plinth degradation; salt migration and periods — protective covering. Removal of
sections surface crystallization; increased autumn-spring | groundwater and precipitation from
biological activity seasons building foundation
Masonry structural Moisture infiltration into High plaster Delamination powdering and High- Wall structure protection from
defects: cracks, joints, | structure via capillary disintegration; soluble salt activation precipitation rainwater infiltration through joint
missing sections permeability and direct and migration/crystallization on periods — sealing. Consolidation of facing
penetration; formation of decorative surface; increased autumn-spring | stone masonry
moisture pathways biological activity seasons
Deteriorated/damage | Direct rainwater infiltration into | Medium/High | plaster Delamination plaster spalling Rainy seasons; | Window replacement; profile
d windows interior; wind impact on and disintegration; salt migration and | windy days weatherproofing
paintings near damaged surface crystallization; increased
windows biological activity
Non-functional Moisture infiltration into Medium Wall structure deterioration; salt Frequent Drainage rehabilitation and

perimeter drainage

structure via capillary
permeability and direct

penetration; formation of
moisture pathways; water

infiltration into building
foundation

migration and crystallization;
increased biological activity

precipitation
days

maintenance; foundation and plinth
stone masonry protection from
water infiltration

Risks Related

to Environmental Conditions

Seasonality/
Problem Cause Probability Impact Scale on Paintings Activity Mitigation Measures
Scenario
Condensation Warm air contact with Medium Prolonged moisture concentration; Spring- Air circulation; maintenance of
(primarily in lower significantly cold surfaces plaster softening; surface salt summer interior-exterior climate balance
zones) crystallization; increased biological (particularly
activity acute period:
July, August,
September)
Temperature Seasonal climate change Medium Uneven wetting and drying cycles of All seasons Creation of stable microclimatic
fluctuation painted surfaces, causing conditions; air circulation control
microcracking and degradation of and balance
both plaster and paint layers
Humidity fluctuation Infiltration; seasonal climate High Delamination of plaster and paint All seasons Maintenance of hygroscopic

change

layers; plaster wetting, spalling-
weathering

balance; neutralization of infiltration
sources

Risks Related to A

rchitectural Rehabilitation Works

Seasonality/
Problem Cause Probability Impact Scale on Paintings Activity Mitigation Measures
Scenario

Altered interior Abrupt change in interior Medium Uneven wetting—drying cycles of Summer and Assessment of temporary roofing
microclimatic climate conditions painted surfaces, condensation on autumn —July- | impact on microclimate and
conditions resulting cold surfaces, and the creation of September implementation of appropriate
from temporary favourable conditions for biological preventive measures
roofing installation colonisation.
Vibrations during roof | Deterioration of severely Medium Arm vaults - Determination of vibration intensity;

covering and
structural
replacement process

damaged, fragile and vulnerable

painting layers' condition

use of non-aggressive (pneumatic
and percussion) tools and
equipment. Temporary protection of
vulnerable painting sections
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6.2 Issues for Further Research and Recommendations

The following substantiated list outlines issues that could not be fully investigated within this study's framework, but
which are of essential importance and require particular attention for conservation process planning and
implementation. Most of these issues necessitate specific types of invasive technical investigations and international
expert involvement

Physical History

As previously noted, several future research issues relate to better understanding the monument's historical context
and in-depth study of certain circumstances newly revealed during this research. Of particular interest is comparative
analysis of stylistic and technological characteristics of St. George's Church's three painting schemes with wall paintings
of the main church of the Nativity of the Virgin, especially where certain layers' execution period identification remains
uncertain:

In-depth study of St. George's Church earliest painting scheme technology and comparison with main church
early layers (southern portico,First layer of the wall painting from the David VI Narin chapel)

Comparative analysis of intermediate painting scheme with main church narthex chapel paintings from the
period of David VI Narin and other fragments potentially dating to late 13th and 14th centuries
Technological analysis of the 16th-century painting programme and its comparison with the painting phases
associated with King Bagrat I (r. 1510—-1565) and his son King George Il (r. 1565—-1583) in the main cathedral.

Physical Condition

Field tests conducted within research scope confirmed presence of two soluble salt types on paintings;
however, determining their genesis and origin requires further laboratory analysis of salts and associated
building materials

Study of salt migration processes, dissolution-crystallization cycles, and identification of damage mitigation
strategies

Due to presumed biological colonization's destructive action mechanism and significant physical impact, it is
essential to determine specific bioagent type, action mechanism, and identify favorable environmental
conditions, activity cycles, and develop process management methods

Painting Technique and Materials

To determine other deterioration factors, including presumed biological deterioration's possible causal
factors, pigment alteration, and define conservation intervention, pigment identity and binder type
identification is required

Desirable to establish authenticity of presumed late blue pigment overpainting in 16th-century paintings,
including pigment identity and binder identification

Research raised hypothesis that certain type of so-called 'glazing' was applied to 16th-century paintings—
confirmation through further investigation is essential

Analysis of fire traces and Gelati's suffered damage, particularly on wall paintings (pigment alteration) and
impact on building materials

Comparative evaluation of research results with similar phenomena on main church wall paintings and study of noted
phenomenon as part of artistic tradition in medieval Georgian and Byzantine painting.

Environmental Conditions

Study of interior air movement and development of ventilation policy (including window rehabilitation and protective
system design)
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6.3. Action Plan

Conservation Plan for Wall Paintings of St. George's Church, Gelati Monastery

Phase |

Action Plan for Phase Il Implementation

1 Agreement and Review of Documentation (maximum 2 months)
11 Review of conservation plan document by local and international councils of Temporary Committee for the Rehabilitation of
7 |Gelati
1.2 |Review of conservation plan document with international partner (Opificio delle Pietre Dure)
1.3 |Submission of conservation plan document to National Agency for Cultural Heritage Preservation of Georgia
1.4 |Transmission of conservation plan document to World Heritage Centre
) Preparatory, Preventive and Emergency Measures (to be implemented prior to commencement of
architectural rehabilitation works)
Work to be Performed Responsible Entity Implementer Other Interested Party
Before installation of temporary roofing required for |Temporary Committee for |Climatologist, Wall Painting Project Chief Architect
church roof rehabilitation, determine method for the Rehabilitation of Gelati |Conservation Team
2.1 |maintaining interior microclimate stability and
implement appropriate measures for wall painting
protection
2.2 Determine impact of invasive investigations required |Temporary Committee for  |Chief Architect, Structural Engineer, |Project Team
: for church roof rehabilitation on wall paintings the Rehabilitation of Gelati |Wall Painting Conservation Team
2.3 Define emergency intervention methodology to Temporary Committee for | Wall Painting Conservation Team Project Chief Architect
: ensure wall painting stabilization and protection the Rehabilitation of Gelati
Monitoring of wall painting condition during roof Temporary Committee for | Wall Painting Conservation Team Project Chief Architect
2.4 o A )
rehabilitation process the Rehabilitation of Gelati
2.5 Mobilization of conservation materials and Wall Painting Conservation |Wall Painting Conservation Team Temporary Committee for the
: equipment, and organization of work space Team Rehabilitation of Gelati
3 Additional Research and Emergency Conservation Works (maximum 6-8 months)
Work to be Performed Responsible Entity Implementer Other Interested Party
Emergency conservation works Wall Painting Conservation |Wall Painting Conservation Team Gelati Rehabilitation Committee,
3.1 ) ) )
Team Project Chief Architect
Temporary stabilization/consolidation of critically Wall Painting Conservation |Wall Painting Conservation Team Gelati Rehabilitation Committee,
3.1.1 ) .. : ) ) .
deteriorated painting sections Team Project Chief Architect
Partial removal of surface salt crystallization Wall Painting Conservation |Wall Painting Conservation Team Gelati Rehabilitation Committee,
3.1.2 ) ) )
Team Project Chief Architect
Removal of obsolete/additional risk-posing late Wall Painting Conservation |Wall Painting Conservation Team Gelati Rehabilitation Committee,
3.1.3 |conservation intervention adhesives and fills, and Team Project Chief Architect
implementation of temporary preventive measures
32 Laboratory analysis of salts Wall Painting Conservation |Internationally accredited Gelati Rehabilitation Committee,
' Team conservation/chemical laboratory Project Chief Architect
33 Microbiological study Wall Painting Conservation [Microbiologist/Microbiological Gelati Rehabilitation Committee,
: Team laboratory Project Chief Architect
3.4 Analysis of pigments and building materials Wall Painting Conservation |Internationally accredited Gelati Rehabilitation Committee,
: Team conservation/chemical laboratory Project Chief Architect
Field testing of conservation materials and Wall Painting Conservation |Wall Painting Conservation Team Gelati Rehabilitation Committee,
3.5 |development of principal conservation strategy and  [Team Project Chief Architect

methodology for future intervention
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The present graphic documentation compiles visual material illustrating the physical condition of the wall painting and building stone
of St. George's Church at the Gelati Monastery Complex. The document identifies issues related to the physical condition of both the
paintings and the structure, presenting both an overall picture and specific deterioration phenomenon types, their distribution, and
severity. It also contains information on conditions documented during different periods, as well as the scope and nature of past
conservation interventions.

The document is interactive, facilitating easy access to desired information.

The documentation includes:

— Iconographic Schemes of the Wall Paintings of St. George's Church (1979, 2025) — DWG and PDF files

Technical drawings identifying and labeling scenes, figures, and subjects depicted in the wall paintings.

The archive of the National Agency for Cultural Heritage Preservation of Georgia holds part of the 1979 iconographic schemes
(Conservation Work Scheme for St. George's Church, artist-conservator J. Dolidze), which do not fully represent the iconographic
program of the wall paintings. For this reason, within the framework of the present study, iconographic schemes were prepared for
all painted scenes. These schemes also served as base files for the damage maps.

These schemes are also significant for stylistic and iconographic research on the paintings.

— Thematic Maps of Wall Painting Deterioration Based on 2018 Baseline Photographs — DWG and PDF files

Visual maps overlaying architectural drawings and photographs (2018) that highlight specific causes or categories. Each "theme"
focuses on one deterioration factor to show patterns and relationships.

The integration of high-resolution photographs into the architectural drowings of the church provides enhanced understanding of the
context in which deterioration phenomena occur.

— Graphic Schemes of Wall Painting Deterioration — DWG and PDF files

Detailed technical drawings using standardized symbols and color-coding to map different types and severity levels of damage across
all painted surfaces.

Damage types and severity levels are defined using specially designed graphic symbols—a legend—and are applied to the graphic
schemes as separate layers. This technical approach facilitates the grouping and comparison of specific damage types and the
identification of possible interrelationships among them.

The 2025 graphic schemes serve as base files for these maps. Each scene is accompanied by a photograph documenting its current
condition.

— Schemes of Damage to the Facade Masonry Facing Stones (Based on the 2024 Architectural Survey)

Drawings documenting deterioration of the facing stone and building materials.

This section of the documentation addresses structural problems and specific deterioration phenomena. It also enables the
identification of causes underlying both current and historical deterioration of the wall paintings that are triggered by damage to the
building fabric and its construction materials.

— Photographic Documentation — PDF and JPG files

Visual record of current conditions, damage details, and historical comparisons. Includes a "visual glossary" (examples of each
damage type) and before/after comparisons showing how deterioration has progressed.

Photographic documentation provides the most immediately accessible visual record for assessing the physical condition of the
paintings, illustrating both specific and general damage types.

This section includes historical and archival photographs compared with images documenting the current condition.
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2.1. 390mal 8bs@3Mmmdal abGMMaYmo B396900 s Baeglbmdal B539M9d0 2.1. Historical Layers of Wall Paintings and Plaster Joints




3bdb3HMBOL OLOLMENICRN VIGO0 I BIPILMBOL 635IEIB0 33M30I0L LIBMBILGEM SMIICIIL0 3b30365MdOL NLOMENITN BVIGIBN I 6IILMBNOL 63530 33000L LYBMBILGEM HMB3PIJLN

Wall Painting Historic Layers and Plaster Joints 53, 30ME30L LYLIMBOL IHILOY Wall Painting Historic Layers and Plaster Joints 83, 30ME30L LYLIPMBOL IHCPILOY
Gelati Monastery Complex Gelati Monastery Complex
St. George Charch St. George Charch
30U 8bIGIFHMBOL HMBLIFHIIBO0L 3EGMBEHIFD 330U 8bIBIFHMBOL HMBLIGIIBO0L 3EGMBEITD
Wall painting conservation programme Wall painting conservation programme

68. 30ME30L JAILOOL IR0l 8. 30MEG30L IHILO0L IR0
8bIB3IEHMBOL AMBLIFIBO0L 333D 3bXO3EMBOL HMBLIFIIBOOL 333D

Wall Painting Conservation Plan $630mmo RES o myoom Wall Painting Conservation Plan

463 0mo sm3mbszmycmoon

North section
East section St. George Charch

St. George Charch

0 1 Sm 0 1 Sm.
L 1 ! AMEHMEOM §9376¢4530s - 2018 L 1 ! BMHMEMYY896Hd30s - 2018
Base Map - 2018 Base Map - 2018
™J336(0 / LEGEND ™J3I60 / LEGEND
103330 X3IAB0N: 133335(M X3IB0:
Bbsg3Mmbdol s ¢365 Xil U, Working Team: Bbagy3Bmdol soMgmo g396s Xl b, Working Team:
Earlier Layer XIll c. . " Earlier Layer Xlll c. ) -
mams 606m330mo / Lela Ninoshvili mams 606m330mo / Lela Ninoshvili
[ ] Zostmeet spsmomao anbe b5 Rbsody / Kakhaber Chikhaidze [ ] Sosentotel spsmorao oo pobod5 Rosody / Kakhaber Chikhaidze
303 d16s330mmo / Giga Butsashvili 308> d65330(mo / Giga Butsashvili
XVl bs75960U Bbsgg@mdol Bsrmglmdols s 5gd0 ; i ﬁ XV b 5960U 8bog3Emdols 6smqlmdols 6syygdo ; "
ﬁ XVI Century wall Painting Plaster Joints 853008 yambogedzomo / Maryam Kalkhitashvili XVI Century wall Painting Plaster Joints e jaeubagogame / Maryam Kalkhitashwll

Gspo gsRyRoemsdy / Rati Gachechiladze a0 goBBomady / Rati Gachechiladze

0NEHOC0: 2025 0NE&00: 2025
Date: 2025 Date: 2025




3b363MBOL NLOGMENITRN BVIGIBO I BITILMBNL 635IE3IB0

Wall Painting Historic Layers and Plaster Joints

4630mmo LsdbFHymom
East section

ro

(™J3I6Q / LEGEND

33TI0I0L LIBMBILLEHM HMB3PIILN
63. 30ME30L LILITPMBOL ISILNO

Gelati Monastery Complex
St. George Charch

530M0L 8bIG3HMBOL HMBLIGIBO0L IEGMBEIBY
Wall painting conservation programme

63. 30ME30L IHILOOL HICOL
36363 (M1OL YMBLIFIIB00L 3333

Wall Painting Conservation Plan
St. George Charch

AHMOM §)3764530s - 2018
Base Map - 2018

3b3036MBOL NLOGMENITRN BVIGIBN I 6ITRILMBNL 635IEF3IB0

Wall Painting Historic Layers and Plaster Joints

d630mmo esbszmmom
East section

™J3I6C0 / LEGEND

33I0)0L LIBMBILOEM HMB3IILO
63. 30ME30L LILITMBOL IHXPILOJ

Gelati Monastery Complex
St. George Charch

3JOCOL 8bIG3EMBOL IMBLIFIIBONL IEHMBEIY
Wall painting conservation programme

63. 30ME30L I4MILOOL HICTOL
3bd3EMdOL SMBLIFIIBNNL 3I33d

Wall Painting Conservation Plan
St. George Charch

AOAHMOM §9376¢4530s - 2018
Base Map - 2018
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dbsk3zmdol sofigyamo 0376s Xl L.
Earlier Layer Xlll c.

b33m0l Bysmynfio 0336
Intermediate Layer

XVI b 960U Bbsg3imdols 65amybmdols 6s y36igd0
XVI Century wall Painting Plaster Joints

1LYBIBIM XBIBO:
Working Team:

m9s 606m330mo / Lela Ninoshvili
1obody63 Rbsady / Kakhaber Chkhaidze
30a> d9Bs330(mo / Giga Butsashvili

Aok goRgRoemsdy / Rati Gachechiladze

856058 yoembogysdzomo / Maryam Kalkhitashvili

0NEG0Q0: 2025
Date: 2025
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XVI Century wall Painting Plaster Joints

133I38d(M X3IV0:
Working Team:

™3> 6obm3zomo / Lela Ninoshvili
1obody63 Rbsody / Kakhaber Chkhaidze
303> d7Bs330(mo / Giga Butsashvili

Bspo goRyRommsdy / Rati Gachechiladze

363058 yoembogysdzomo / Maryam Kalkhitashvili

0NEG0Q0: 2025
Date: 2025




00305& M0 MM 3700 Thematic Maps

2.2. Byl 06x0mEMs300l YeMmymaomo 87093900 2.2. Adverse Effects of Water Infiltration




BIC0L N6BOTPOGEHIBO0L IIHIMBNOIN 3ICIZI1N
Negative effects coused by water infiltration

465000 smImLszmycmom
East section

333600 / LEGEND

33MOMOL LIBMBIALGEH(M H(MB3IIL0
63. 30M&30L LOLIPMBOL JHTPILOY

Gelati Monastery Complex
St. George Charch

3IMOL 8bIG3EHEMBOL AMBLIEIBONL IEGMBEIBY
Wall painting conservation programme

63. 30ME330L JHILOOL HICOL
b3 (MBOL HMBLIFIIB00L 33330

Wall Painting Conservation Plan
St. George Charch

BMHMEM 89645305 - 2018
Base Map - 2018

BI0L 06BOTGAIBNNL IVHIMBNCIN 33I3JI0
Negative effects coused by water infiltration

463 0mo RS ommymom
North section

(™J3I6 / LEGEND

33I0I0L LIBMBILOHM HMB3IILO
63. 30ME30L LILITPMBOL IHPILOJ

Gelati Monastery Complex
St. George Charch

330U BbIG3EHMBOL IMBLIFHINBO0L 3EMBEIFI
Wall painting conservation programme

68. 30ME30L I4TILOOL HICTOL
3bIG3MdOL HMBLI3IBNOL 3333

Wall Painting Conservation Plan
St. George Charch

AOBHMOM 939645308 - 2018
Base Map - 2018
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[ |

Bymol 06a30mERsE0ol 890935 sbes6dymo SEigsmmo
Area Damaged as a result of water infiltration

33350 )60 gS3MB379Mmo Esbosbyds

Damage caused by rising damp

3stFomobl yFolgsamobsEos 2020 Bmmsdog
Black biofilm caused by biological activities

3stBomobl yEFoLgsemobsaos 2020 8ol 393093
Black biofilm caused by biological activities

1L3IJIM XBIV0:
Working Team:
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»5bsd96 Bbondy / Kakhaber Chkhaidze

303> d6s330tmo / Giga Butsashvili
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oo goBgRommsdy / Rati Gachechiladze

00600: 2025
Date: 2025

Bymol 06a30mmEsEnol 870985 EsH0s67dYMO SFHgsemo
Area Damaged as a result of water infiltration
SISO $h)60m gSdMB3MO sOSBYdS
Damage caused by rising damp
300l HFHobgsmmobsgos 2020 Bmsdog
Black biofilm caused by biological activities

3500l HFobgsmmobsaos 2020 Bmol 39393
Black biofilm caused by biological activities

1Y3IBIM X3IBV0:
Working Team:
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0NG0X0: 2025
Date: 2025
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Negative effects coused by water infiltration

4500 LsBbfgmom
South section

33360 / LEGEND

33T0N0L LIBIMBILLE(M SMB3IJLN
63. 30ME30L LILIMBOL JHILOS

Gelati Monastery Complex
St. George Charch

53000 8bIG3EMBOL IMBLIF3BO0L IGMBEHIED
Wall painting conservation programme

63. 30ME30L J4TILOOL HICTOL
3bI363(M1OL HMBLIE3IBONL 3333

Wall Painting Conservation Plan
St. George Charch

QHMEM 364530 - 2018
Base Map - 2018

33MI0I0L LIBMBILOEHM HMB3IILO
63. 30ME30L LILITPMBOL IHPILOJ

Gelati Monastery Complex
St. George Charch

BIC0L N6BVBOTEIBNOL IHIMBN0IN 3ICIZIdN
Negative effects coused by water infiltration

3IMOL 8bIG3EMBOL AMBLIFIIBOL IGMBEHIY
Wall painting conservation programme

63. 30ME30L I5ILOOL HICTDOL
3bdO36(MdOL HMBLIEIIBNNL 3333

Wall Painting Conservation Plan

4630mo sbszmmom
St. George Charch

West section

AAHMOM §93764530s - 2018
Base Map - 2018

(™J3I60 / LEGEND

Bymmols 06a30mEisE00l 89009350 sbosbidymoe SEigsmo
Area Damaged as a result of water infiltration

I:I SISO Bh)60m gsdmMB39Mo sOSBYdS

Damage caused by rising damp

3s50mobl yE50LEsmobsgos 2020 6msdrog
Black biofilm caused by biological activities

3s50mobl y0Lesmoosgos 2020 6rmol 3980093
Black biofilm caused by biological activities

13338X(M X3IB0:
Working Team:

s 606m33z0mo / Lela Ninoshvili

3obod767 Rbsady / Kakhaber Chkhaidze

303> d1Bs330(mo / Giga Butsashvili
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0NE&0C0: 2025
Date: 2025
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Area Damaged as a result of water infiltration Working Team:
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Black biofilm caused by biological activities
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Black biofilm caused by biological activities
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Microbilogical deposits common on wall painting

$630mo sm3mULszmycmom
East section

3300L LIBIMBILOEAM SMB3IJLN
63, 30ME30L LILICMRBOL JSTPILNY

Gelati Monastery Complex
St. George Charch

5300 8bIG3EMBOL SMBLIGIIBO0L IE3MBEIBD
Wall painting conservation programme

63. 30ME30L ISILOOL HICOL
3bdG3EMBOL IMBLIGIZABNNL 3I33D

Wall Painting Conservation Plan
St. George Charch
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Gelati Monastery Complex
St. George Charch

53@TNOL 3303 (MBIBI 3I363BIRIITRN 305G (MBOMRMBNIEF0 630

Microbilogical deposits common on wall painting

530000 8bIG3EMBOL IMBLIFIIBO0L IEGMBEID
Wall painting conservation programme
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Microbilogical deposits common on wall painting

465 0mo LsBbymom
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Gelati Monastery Complex
St. George Charch

3IOMOL 8bIG3EMBOL AMBLIFIIBOL IGMBEHIY
Wall painting conservation programme

63. 30ME30L I5ILOOL HICTDOL
3bIO3C(MBOL HMBLIEI3IBONL 3333

Wall Painting Conservation Plan
St. George Charch
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Base Map - 2018
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Microbilogical deposits common on wall painting

d30mmo esbszmcmom
West section

™J3I6( / LEGEND

33M0I0L LIBMBILOEM SM33CIILO
63. 30ME30L LILICPMBOL JHCILNOY

Gelati Monastery Complex
St. George Charch

33000 8bIG3EHMBOL IMBLIF3IBOL IGMBEHIBY
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Wall Painting Conservation Plan
St. George Charch
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2.4. 3900an0l 8bs@3Mmmd0L 3MH0G03mMe ©sB056951m0 8mbo3370900 2.4. Critically Deterioration Sections of Wall Paintings




520U 3bIGIEGMBOL HE0G0HITIE ©INIEISIC0 3MEIH3ITIIB0
Critical Areas

3600 1-1

1. BYT0L 06BVNPGEHIBNOL 3ICIBIC 3bIGIHMBOL BIIZNHDI
3b33500) 3GOOL IEH0LGIPNBIBNNL HOTIT BMEZIdBL. LI,
63 ILMBOL 3I6363I3350L Y VIGEIEITRN BVIGNL IFIFBITY
33Bb30IFIBOL 3I3063I3IBL.

As a result of water infiltration, complex forms of salt crystallization are observed
on the surface of the painting, as well as occurrences of plaster delamination
and flaking/powdering of the paint layer

2. 8bdO3EMBOL BITRILMBY MIIIFIC 33636333350 I
BE3333I600633IC0J. 3IHNNL IEOLOGINBIBN0L
33033 IGO0 I 3dBL3NIEFIIT0Y VIHBIFIC0
BI6.

The painting's plaster is locally delaminated and fragmented. Due to salt
crystallization, the paint layer is flaking and powdering

3. BYOL 06BVBNTGEIBNOL 3IIBIC 3bIG3IHMBOL BIRIZ0EHHI
36333001 3XGNTOL 6IBNBIOL I BIHBIEICN BIGOL
©b06IBI.

As a result of water infiltration, salt efflorescence and damage to the paint
layer are found on the painting's surface

4,5,6. 640U 06BNOFIBOOL JIIZIC 3bIGIEF(MBOL
©ICI3NHDI 363CIB00) N0 6IBOVBINL @I
BIGBIEI0 VBIGOL CIBNI6IBIL.

As a result of water infiltration, salt efflorescence and damage to the
paint layer are found on the painting's surface

7. 89200 06BVOGHIBNOL FICIBIC 3bIGIHMBOL
B5ICIZ05%I 363300 3IGOTOL 63BNOBJL.
63ILMBOL BIBIF3I3IBOL O MM IIHNMOL
LAIMBLIEGINBNM VIGNL IBFHICIBNOL 3I30Ib3II3IBL.
MMHIFHIC CIH0I6I5ICN VBIGEIFHIC0 BIGIG
As a result of water infiltration, salt efflorescence is observed on
the painting's surface, along with cases of plaster delamination and
degradation of the most recent conservation layer. The paint layer
is also locally damaged.

8. BYOL N6BVBOOEHIBNOL 3IIBIC 3bIGIEHMBOL
©ICI3NHBI 363100 BIGNTOL HYEHOLOITIEH
JIGJU, HMBITNEB 3bIG3EHMBOL BICIZNEHDBI I
630U 303336333300,

As a result of water infiltration, a crystalline salt crust is present
on the painting's surface, firmly adhered to it.

9,10, 3bIG3EMBIBI 3I3HBI IR0 3330 VBIGOL
BIFH0M3360 6IXIB0 ©I 3IHO0L IEOLOI0BIBNOL
01630 BI6Y (ME303I 338063330 3IIVE5ILIBY
059330650039 8IT0L 06BNTPGEHIBNAL)

The painting shows widespread black particulate deposits and a
thin layer of salt crystallization (in both cases the deterioration is
related to water infiltration).

11, 63ILMBI 336BIVHI3IICRNY 1978 BTP0L
LIYMBLIIIBOM BIGILONG IGTIC

The plaster is detached together with the 1978 conservation layer.

12, 63CILMBI 336G HI3I IR0 COMHIIHIC
The plaster is locally detached.

13-16 63TILMBI BIBBITHI3IdITRNY
The plaster is detached.

3330N0L LIBMBILOEM SMB3TIILO
63. 30ME30L LILITMBOL JHTILNOY

Gelati Monastery Complex
St. George Charch

$30M0L 3bIG3EBMBOL HMBLIEFINBNOL 3G3MBEIBY
Wall painting conservation programme

63. 30ME30L JHTILONL HICTOL
3bdb3HMBOL YMBLIFIABN0L 3I33

Wall Painting Conservation Plan
St. George Charch

33360 / LEGEND

Critical _ under the high risk of further deterioration

L3S KE30H0 Mo _ 3oetiglindols
6olyols 4393
Moderately critical _ under the risk of deterioration

- 563060590 _ 3575M3L300L Bsmemmo Fioblyol
3328

Boymde HBI0po Mo _ 3egetiglgdols
630U )0 EOSMOS, 013(3d ESOSBYdS
LoynBisomadms

Less critical _ Low risk of deterioration, but the
damage is still noteworthy
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Working Team:
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Hobod963 Rbondq / Kakhaber Chkhaidze
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863053 yombogsdzomo / Maryam Kalkhitashvili
oo goRyRomedy / Rati Gachechiladze
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5200000k 8bIG3EGEMBOL HE0GNHIMIC ©I0I6I5IC0 3MEIH3I0IB0
Critical Areas

3330N0L LIBMBILOEM SMB3TIILO
63. 30MEA30L LILITMBOL IHTILOJ

Gelati Monastery Complex
St. George Charch

$30M0L 3bIG3IEMBOL HMBLIEIIBOOL IGMBEHIFY
Wall painting conservation programme

63. 30ME30L JHYTILOOL HICTOL
3bdb3HMBOL YMBLIFIABN0L 3333

Wall Painting Conservation Plan
St. George Charch

3600 1-1

0.97% 4,34% - 2.34%

33360 / LEGEND

- 53060590 _ 357563L300L Bsmsmo Fioblyol
3308

Critical _ under the high risk of further deterioration

L39S K040 Mo _ 3oetiglindols
3olyol 4393

Moderately critical _ under the risk of deterioration
6550M705 H30H0 IO _ 3onetiglgdol
630U )0 dSMOS, 017830 db0sBIdS

Loyniscomgdms
Less critical _ Low risk of deterioration, but the
damage is still noteworthy

1I3IBIM X3IB0:
Working Team:

M) 6o6m330mmo / Lela Ninoshvili

yobsdq6 Rbsady / Kakhaber Chkhaidze
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oo goRgRoemody / Rati Gachechiladze
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520U 3bIG3EGMBOL HE0GNHIIC ©INI6ISICV0 3MEIH3IMIIB0
Critical Areas

300 4-4

56. 6IMILMBY 33BLb3NIF3IBITVNY, AFIGBOC0d
BIGBIEGIT0 BIG.
The plaster is powdering, and the paint layer is flaking

58. 3JIHB003 VIGEIEGITR0 BIGY
The paint layer is flaking.

59. 63TILMBI 3I63F3I3IITRNY
The plaster is delaminated.

60 - 64, 63TILMBY 36365333300, BVHI33I60NEIdITRN Y
33Bb3NIFIITNY
The plaster is delaminated, fragmented, and powdering

65. BIMILMBY 3368653303ICP0, BVEHI33I6GNEIITR0 O
33Bb30IFIBITN
The plaster is delaminated, fragmented, and powdering

3330N0L LIBMBILOEM SMBITIILO
63. 30ME30L LILITPMBOL JHTILOY

Gelati Monastery Complex
St. George Charch

$30M0L 3bIG3EGMBOL HMBLIEFINBNOL 3GRMBEIBY
Wall painting conservation programme

63. 30ME30L JHTILONL HICTOL
3bdb3E-MBOL YMBLIFIABNOL 3333

Wall Painting Conservation Plan
St. George Charch

65. 63TILMRI 3363633330V, VFIZ3IEO063I5ICN
©3 33Bb3NIFFIBICN0
The paint layer is powdering and flaking; salt efflorescence
is present on the surface of the painting

66,67,70. 33Bb3NIEGII0 ©
3JIHB00) VIGEIEG IR0 BIGY,
3b3G3MBOL BIIZNEHDI
36335007 3N OL 63BNBIL
The paint layer is powdering and flaking;
salt efflorescence is present on the surface
of the painting.

71, LIYMBLIGIABOM VIGIL IHIEBIC0 393 BIBIB0D
The conservation layer has lost its function.

72-73. 33Bb30II5ICN0
3363633333303 6IILMBY,
3JIHB00) VIGEIEG IR0 BIGY
The plaster is powdering and delaminated;
the paint layer is flaking

74, 630ILMdY 363653335300
The plaster is delaminated

75 -76. 63JILMdI VH3333I600633IC0
©) 3363633335300
The plaster is fragmented and delaminated

33363 / LEGEND

- 53060590 _ 35753300l dsmemmo ol yol
328
Critical _ under the high risk of further deterioration

L3S KE0H0 Mo _ 3oefigligdol
obyol 4393
Moderately critical _ under the risk of deterioration

Boymde HBI0Bo Mo _ g3enetiglgdols
630U )0 EOSMOS, 013(3d ESOSBYdS
Loy Brscomgdmes

Less critical _ Low risk of deterioration, but the
damage is still noteworthy

1I3IBM X3IB0:
Working Team:

MJms 606md3z0mo / Lela Ninoshvili

Hobod963 Rbondq / Kakhaber Chkhaidze

303> d9Bs330mo / Giga Butsashvili

363053 yombogsdzomo / Maryam Kalkhitashvili
oo goRyRomedq / Rati Gachechiladze

M<00: 2025, 35540 - 6nyddyHio
Date: 2025, March-November




520U 3bIG3EGMBOL HE0GNHIIE ©INIEISICV0 3MEIH3IMIIB0
Critical Areas

33 I0OL LIBMBILOGEM HMBITIILN
63. 30MEB30L LILITRMBOL JHTILNOY

Gelati Monastery Complex
St. George Charch

500U 8bIG3EHMBOL HMBLIFIIBOOL IEMBEIF
Wall painting conservation programme

63. 30ME30L JHTILOOL HICTNOL
3bdO3HMBNOL YMBLIIIBO0L 3383

Wall Painting Conservation Plan
St. George Charch

300 4-4

4.12% 2.24% - 1.38%

3J336(2) / LEGEND

5630460590 _ 357563U700L Jsmamo &iolyols
3399

Critical _ under the high risk of further deterioration

L3S HE0H0 Mo _ 3oefigligdol
obyol 4393
Moderately critical _ under the risk of deterioration

BoHmMYdS HEI0H0 IO _ gonetiglgdol
630U )0 EOSMOS, )3(3d SOSBYdS
LaynyBrscomgdmes

Less critical _ Low risk of deterioration, but the
damage is still noteworthy

1193I30(M XB3IB0:
Working Team:

s 606m330mo / Lela Ninoshvili

Hobodq63 Rbondq / Kakhaber Chkhaidze

303> d853300mo / Giga Butsashvili

8063053 yomboysdzomo / Maryam Kalkhitashvili
oo goRaRomedy / Rati Gachechiladze

&<0Q0: 2025, 356540 - Bmyddg6io
Date: 2025, March-November




5200000L 8bIG3IEGMBOL HEB0GNHITRIC Y6060 3MEIH3I0IIB0
Critical Areas

36000 3-3

35. 840U N6BVBOGHIBNOL 3IIBIC 6ITRILMdY
33Bb3NIEFIITO ) 363633335300,
As a result of water infiltration, the plaster is powdering and
delaminated

36, 37, 39,40 63ILMBdI 33Bb3NIE3IdITNY
The plaster is powdering

41,42, 63ILMBI 33Bb3NIF3IDITN I =
33636333333C203.
The plaster is powdering and delaminated

8. B9T0L 06BVNGEHIBNOL FIIBI© /]
3bdO3GMBNL BICIINH0
QIBIEI0Y 3000
HEOLOIIH0 JIFHIND),
50963530 VBIGBIHIC0
BI6.

As a result of water infiltration, the
surface of the painting is covered with a
crystalline salt crust, and the paint layer is
damaged

AVA

20. 840U 06VNTEHIBNOL 3IRIBIC 4 e
©IB3HIC065I5IC0 2010 BEOL
IMBLIEIIBNOL VBIBY, BICIZNHDI
363000 I 0LOINBIBNOL o .
338016333330 32062 g = N
Water infiltration has degraded the 2010 L 2
conservation layer; cases of salt ‘r«.‘ Q
crystallization are evident on the surface. X -k

43, 6MILMBY 3363633370 ’Ig
The plaster is delaminated. ;

44, 6I™ILMBY 33Bb3NIFIBITNY,
3316300 VIGEIEG IR0 /|
BIBAA.
The plaster is powdering, and the paint /] /
layer is also flaking.

e 4;';3 Z

-~

45, 63ILMRBI 3dBVL3INIFFIBICNY
The plaster is powdering

46, 33IHBEROT0 ) 3dBL3NIEFII0Y VIHEIFICN BIGY
Paint layer is flaked and powderd

48,49,51,52,53 33Bb3NIEIIT0 O VH3333I60063dITR0Y
63TILMdY
The plaster is powdering and fragmented

50. BY0L 06VBOOHIB0NL JIIZIC 3bIG3EMBOL ©ILIINEN
QIVIEHITNY 300U IE LGOIV JIFIN0).
As a result of water infiltration, the surface of the painting is covered with a
crystalline salt crust.

54. 8900 06VBOOHIBONL JIIZIC 336865I303IT0 O
33Bb30IE3I5ICN 6ITRILMBY, PIBEHICNEIBICR0Y
2021 80U YMBLIE3IBNOL BIBY. 3bIGIEFMBIBI
33b3J13 3XH0TOL JIFIN I 6IBOBI0N.

Due to water infiltration, the plaster is delaminated and
powdering; the 2021 conservation layer is degraded. The
painting shows a salt crust and salt efflorescence.

55. 6IILMBY 33686333730
The plaster is delaminated.

33MI0I0L LIBMBILOGEM HMIITIILO
69. 30MES0L LILITMBOL JSILOS

Gelati Monastery Complex
St. George Charch

500U 3bIG3EMBOL IMBLIFINBO0L IEGMBEIIII
Wall painting conservation programme

63. 30ME30L JHILONL SICTOL
3bdG3HMBOL YMBLIFIABNNL 3I33I

Wall Painting Conservation Plan
St. George Charch

3J336(2) / LEGEND

3650460 59mMo0 _ 3535639900l Fsmsmo ol yols
3399

Critical _ under the high risk of further deterioration

Eolyols 4393
Moderately critical _ under the risk of deterioration

655705 HB0H0 4O _ 3onetiglgdal
30l Ho SdSMOS, 018(3d Sb0SBYdS
Loy isomgdms

Less critical _ Low risk of deterioration, but the
damage is still noteworthy

- LsBmommo y30h0530mo _ 3egetigligdol

1Y3IBIM XB3IB0:
Working Team:

s 606m330mo / Lela Ninoshvili

Hobsdq65 Rbondy / Kakhaber Chkhaidze

30> d1Bs330mmo / Giga Butsashvili

3563058 yombogsdzomo / Maryam Kalkhitashvili
Boho goRjRommady / Rati Gachechiladze

0&0Q0:
Date:




520U 3bIG3EGMBOL HE0GNHIIC ©INI6ISICV0 3MEIH3IMIIB0
Critical Areas

33M3010L LIBMBILOEM HMBITIILO
63. 30MEB30L LILIMBOL JSTILO

Gelati Monastery Complex
St. George Charch

$30M0L 3bIG3EGMBOL HMBLIEFINBNOL 3EG3MBEIBY
Wall painting conservation programme

63. 30ME30L JHTILONL HICTOL
3bI03HMBAOL YMBLIIIBO0L 3383

Wall Painting Conservation Plan
St. George Charch

300 3-3

5.52% 1.4% - 2.64%

333609 / LEGEND

3328

- 53060590 _ 35753L300L Bsmemo Fiobyol
Critical _ under the high risk of further deterioration

L3S HE0H0 Mo _ 3ogefigligdol
obyol 4393
Moderately critical _ under the risk of deterioration

655090500 KE30H0KYIMO _ gonetiglgdol
630U )0 EOSMOS, 133d ESOSBYdS
LaynyBrscomgdmes

Less critical _ Low risk of deterioration, but the
damage is still noteworthy

1I3IBM X3IB0:
Working Team:

mJms 606mdzomo / Lela Ninoshvili

Hobodq63 Rbondq / Kakhaber Chkhaidze

30g 3853300 / Giga Butsashvili

363053 yombogsdzomo / Maryam Kalkhitashvili
Fiopyo goRRomedy / Rati Gachechiladze

OO0 2025, 8seo - 6engdd960
Date: 2025, March-November




5200000L 8bIG3IEGMBOL HEB0GNHITIC ©OI0I631IC0 3MEIH3I0)IB0
Critical Areas

300 2-2

17. 820U 06BOOFIBO0L 3IRIZIC 6ITILMBI VBEAIZ3IEGNEHIBIC0
©2 33Bb3NIFFISICON0Y
As a result of water infiltration, the plaster is fragmented and powdering

18. 3b3G3HMBOL ©ICIINEHBI 363100 IGNTOL 6IBNVBIL O
BIGBIEGITN BIGOL IJIGB30L 8Ly I 8I30Ib3I3AL
Salt efflorescence is present on the painting's surface, along with a mild case of
paint layer flaking

19. B6IMILMBY 3368653303IC0Y
The plaster is delaminated.

20. ©3H03635IC20 ©J VI6IBNY CIIHEITNY 2010 0 1978 BT0OL
LIYMBLIFIIBNM BVIBY, ©ICIINEDBI 36300 VG NTOL
0BG NBIBNA, JNENMIRIC 6IBOVBINL LILODD.

The 2010 and 1978 conservation layers are damaged and have lost their
function. Salt crystallization is present on the surface, mainly in the form of
efflorescence.

©5036353C0L 2010 3 1978 BC0L LIIMBLIGIVBNM VIGY
The 2010 and 1978 conservation layers are damaged

21.

22, LIYMBLIMIIBNM BVIENL CIHIFB3OL 3ICIBIC© HIILMd
396363330330
Following the loss of the conservation layer, the plaster is delaminated

23, 36333007 ©ICIINEHITN 3I3MBIEGN 0L, LIIMBLIEGIIBNM
BIGOL CIBEICIBONL I BIRILMBOL Lb3IILL3ID LNJIN3NL
33686133350L 3330)b3J3dL.

Cases of surface efflorescence, degradation of the conservation layer, and
plaster delamination of varying severity are observed

24, 333000 IE0LOIIHN JIEFIN
Crystalline salt crust.

25,

26.

6900 06BVNGEHIBNOL FICIZI® 6IILMBY
33Bb3NIEII0 ) 363633335300

As a result of water infiltration, the plaster is powdering and
delaminated

6900 06BVNGEHIBNOL FICIZIE 6IILMBY
33Bb3NIEFIIT0 ) 36363333530

As a result of water infiltration, the plaster is powdering and
delaminated

27,28, 690U 06BOGFIGNOL 3ICIBIC 63ILMdY

33Bb3NIEFIIT0 ) 3363633335320 - AN
3bdO3HMBOL BIHIHB30L H0LHO

As a result of water infiltration, the plaster is powdering and
delaminated; the risk of paint loss is high

29,30,31,32,33, 34. 63ILM1I 336363333520

@MHRIHIC
The plaster is locally delaminated.

33M30)0L LIBMBILOEM HMBITIJLN
63. 30ME30L LILITMBOL JHTILOY

Gelati Monastery Complex
St. George Charch

$30M0L 3bIG3EGMBOL HMBLIEFINBNNL 3EG3MBEIBY
Wall painting conservation programme

63. 30ME30L JHYTILOOL HITOL
3bdb3HMBOL YMBLIIABNNL 3I83I

Wall Painting Conservation Plan
St. George Charch

™3336() / LEGEND

5650460 59mMo _ 3on0t39UL900L dsmsmo oyl

309
Critical _ under the high risk of further deterioration

LsBmommo y30h053mmo _ 3ogetigligdol
Moderately critical _ under the risk of deterioration

Boymde HB0po Mo _ g3egetiglgdols
630U )0 BSOS, 03(3d ESOSBYdS
LoynBisomadms

Less critical _ Low risk of deterioration, but the
damage is still noteworthy

LI3IFIM X3IB0:
Working Team:

Mm)ms 6obm330mo / Lela Ninoshvili

Hobod963 Rbondq / Kakhaber Chkhaidze

30g 3858300 / Giga Butsashvili

363053 yombogsdzomo / Maryam Kalkhitashvili
oo goRyRomedq / Rati Gachechiladze

0&0Q0: 2025, 356340 - bengddyfio
Date: 2025, March-November




520U 3bIG3EGMBOL HE0GNHIIC ©INI6ISICV0 3MEIH3IMIIB0
Critical Areas

33M3010L LIBMBILOEM HMBITIILN
63. 30ME30L LILITPMBOL JHTILNOY

Gelati Monastery Complex
St. George Charch

$30M0L 3bIG3EGMBOL HMBLIEINBNOL 3G3MBEIBY
Wall painting conservation programme

63. 30ME30L JHTILONL HICTOL
3bdG3IHMBOL YMBLIFIANBNNL 3I33

Wall Painting Conservation Plan
St. George Charch

IGO0 2-2

2.05% 1.31% - 1.38%

33360 / LEGEND

53060590 _ 3575M3L700L dsmemo Fioblyol
3098
Critical _ under the high risk of further deterioration

L3S K040 Mo _ 3oetiglindols
- Eolyols 4393

Moderately critical _ under the risk of deterioration
Boymde HBI0Bo Mo _ genetiglgdols
630U )0 BSOS, 013(3d ESOSBYdS
LoygBisomadms
Less critical _ Low risk of deterioration, but the
damage is still noteworthy

1IFIZIM X3IB0:
Working Team:

mJms 606mdzomo / Lela Ninoshvili

Hobsd963 Rbondq / Kakhaber Chkhaidze

30g® 3853300 / Giga Butsashvili

BofA053 yombogsdzomo / Maryam Kalkhitashvili
oo goRyRomedq / Rati Gachechiladze

0N&0C0: 2025, 3o - bmyddyHin

Date: 2025, March-November




3. 390mal dbaB3Mmonl EdB03bjxdal goazninma LJ)d700 3. Graphic Schemes of Wall Painting Deterioration

3.1. 8;s35M0 LozmEg 3.1. Main space _
3.2. obo3mgmo 3oM0dgal bedbMmamo bsmssbo 3.2. Southern Chamber of the Western Portico




3. 390mal dbaB3Mmonl EdB03bjxdal goazninma LJ)d700 3. Graphic Schemes of Wall Painting Deterioration

3.1. donozafo Lozm) 3.1. Main space




o

I

A\

4650mo LydbMjoom

$6ommo Rtsoommgoom

North section

|

I

.\
R
j %numﬂ m
= |llcTzT|/=2
< —IE—
=

-
]

YL




$30MNOL 3bIGIHMBOL I 0IBIdOL BEFIBNHIC0 LJIB
Wall painting condition map

3330N0L LIBMBILOEM HMBITIILO
63. 30ME30L LILITRMBOL JHTRILOJ

Gelati Monastery Complex
St. George Charch

JICTNOL 3bIGIHMBOL HMBLIGIIBONL 3E3MBE3IF

Wall painting conservation programme

63. 30ME30L JHTILONL HICTOL
3bIO3H(MBOL YMBLIFINBO0L 3333

Wall Painting Conservation Plan

St. George Charch

465000
SMIMULS3MmgNom
East section

1193330(M XB3IB0:
Working Team:

MJms 6obm330mmo / Lela Ninoshvili

Hobsd965 Bbondy / Kakhaber Chkhaidze

303> d1Bs330mo / Giga Butsashvili

8063058 yommbogsdznmmo / Maryam Kalkhitashvili
oo goRRomedy / Rati Gachechiladze

(23260 / LEGEND 0 1 IO 1
m.
1 05 | Date:
69CILMdY/ Plaster BIBEIGI0 BIEY/Paint layer 330960 BYFI3I0/Previous conservation interventions 3YG00I30/Salts

—H % Lo ynblgzsgom Rofig3s, 1970 S

U650 ©sbsysigo | ! %:Z;ae?]:tft%?m // gmo 5;?66333360 Lo 630 [ngbgbgbs @Sjgagbnb 35&%2336.)) % 0633003305 1970 )i msds

Full loss = ail % pen delamination Full loss Conservation intervention, 1970 & Injection 1970 White haze

6o . 6 & . 6o 6 6 & ﬂnfill'sasndeg%erepairs)ﬁ & 2010

0006030 boyoMIgo it yend3mBaBeHol Hefiz3s obymo gob3Er)39ds ©00MOMO30 (050 §5N30 0 HMBLYMIZOROM hotig3s, 06730,063555 2010 650300370
(Bsoo 06khyLogzmd0m) IHRRHHAHAH inati (Bsoo 06kyLogzmd0o) (373U9d7%0 s J0oBgdals 3oBsaRgds) ©3JO0T
Partial loss (High intensity) ity Loss of component Closed delamination Partial loss (High intensity) Conservation intervention, 2010 Injection 2010 Flackes
6o o6 6 & ||"|| "'I "||" 66 i 6 & (Infill's and edge repairs)

500 MOM030 020555030 (kAT zoogbzonEigds 655716590 200 MOM030 0055530 N L J963
(LsBsm™ 06¢)L03MB0) ||=||!||I|=|'|I|IH|) ge((?)hzsi%n J 1 1 Pi;bs%er?oir?t (UsBsEmm obgbogerocn) 330560 Rofrg3s Byos306s0ls S;It ;U@st" Jo63Jo
Partial loss (Average intensity) (el Partial loss (Average intensity) (33M0OMYd0m
BoBoemmdE030 osboysigo  [Hn 8775607650 sD0s6)dS Bbogy3Eimdals sfyyemo 6580mmMdF030 o6 HIZ0 By&3hommzsbo
(05050 06¢4xL03Md0m) f _..r‘H Mecanical damage 3969 (0550 06¢47L03Md0m) BOGJGOQU 393L70s 1EB0LEsmobsEos
Partial loss (Low intensity) rir] Earlier scheme of the painting Partial loss (Low intensity) Cement fills Crystalline dots

Tt
3oym 339331605305 Ll 6oya36g%0 — dbofio 3o03b30763305 6500700
Micro fragmentation LI Keying Crack Decohesion Deposit




$3CMOL 3bIG3HMBOL CIBNIBIdOL 3HIBNHICO LIIFD 33MA0N0L LIBMBILGEM SMB3T?IILO
Wall painting condition map 63. 30ME30L LILIPMBOL ISTILOY

Gelati Monastery Complex
St. George Charch

$I0M0L 3bIGIEMBOL HMBLIEIIBOOL IGMBEHIFY
Wall painting conservation programme

63. 30ME30L JHYTILOOL HITOL
3bdb3IHMBOL YMBLIFIABNNL 3I33I

Wall Painting Conservation Plan
St. George Charch

4650mmo
SIMULS3MgN0m
East section

LI3IFIM X3IBO:
Working Team:

Mm)s 6obm3d30mo / Lela Ninoshvili

yobodq6 Rbsadg / Kakhaber Chkhaidze

30> d1Bs330mmo / Giga Butsashvili

3563008 yombogsdzomo / Maryam Kalkhitashvili
oo goRgRoemody / Rati Gachechiladze

0196&000: 2025
(™3BI6d / LEGEND Date: 2025 2
63TILMdY/Plaster BIGEIGIT0 BI6Y/Paint layer 330060 RIE3I3330/Previous conservation interventions 3Y&0MI50/Salts

(Infill's and edge repairs)

Lo ymBLyfigsgom Retrggs, 2010 0694606905 2010 RSTSESE Bog009j0

6580mmdE3030 565330 330761640l 13RS SoMEMMO 26636313180 BsBormmdEingzo sboystigo  [5553855085] o, o
Eoss of co?m%nen:{ o3 gosgd d?egr,ninaation 33 (Boamo 06glogmdoo) gggggggggg e (803138980 (oo Jodgdal g>Begove) Injection 2010 +e7e7 %] Flackes

1 H % PNONNO) Lo ymbLyEizsgom Refigzs, 1970 N
LESyamo osbsystigo | ! !—!' E?;%i?:ﬁ;eﬂb Z oS 3@68633;60 Lo sbsysfigo PO oj3633@o [ngbgbgbg @Sjgagbob aca\%%agbb] & 0§3j¢n(7ugbo 1970 ::::::::::z 003'00530 msgs
Full loss T T % Open delamination Full loss ettty Flaking Conservation intervention, 1970 AL Injection 1970 L] White haze

T
|
|

(Bsamo 06¢Lozmdom) ' - A

Partial loss (High intensity) ! Partial loss (High intensity) 9909005030| Blistering Conservation intervention, 2010

(Infill's and edge repairs)

BoBogmmdE030 s yoEizo 'il| | ||| I 3016370 6580MMdF030 sBs 4330

3°03530)1)0> Boy763900 s 30 (0505553 S EAo30s 3o L 4765
(LsBgeme 066gLogmde) Illi | I|{ Ml Decohesion 1 1 Pla")saterjaoint (UsBgsEmen 0BeL0gmd00) A%?a:t)ion (¢ 330960 RofB)3s byros3ofiols S;It C‘;S;:t" 426340
Partial loss (Average intensity) Atk LA Partial loss (Average intensity) (33000)d00
B5BommMdE030 (0sboystzo [ 377v60 1m0 sb0sbds Bbsgy3Eimdol sofigymo BoBogmmdE030 s yoE3z0 o & >0 By¢oemm3sbo
(Ed5mo 06¢LozMBom) r"r‘r Jl‘rll Mecanical damage 0_3:]50 o (sd5m0 06¢hyLogMd0m) gg;gﬁngj@a gaagG??lllJ BQSU'\‘]&) DFSOL)QO@OOO.)GOD
Partial loss (Low intensity) oo Earlier scheme of the painting Partial loss (Low intensity) ement ills Crystalline dots

|

Boym 0335337605300 H{{H{H 655746900 d%s630 8°@b3°'3@‘36° Bo00gd0
Micro fragmentation | Keying Crack Decohesion Deposit




33CMNOL 3bIG3HMBOL CIBNIBIdBOL 365IBNHICO LIIFD
Wall painting condition map

33MI0N0L LIBMBILOGEM HMI3TIJLO
63. 30ME30L LILITRMBOL JHTRILOJ

Gelati Monastery Complex

St. George Charch

500U 3bIG3EMBOL IMBLIFINBO0L IEGMBEIIII
Wall painting conservation programme

63. 30ME30L JHILONL SICTOL
3bdb3HMBOL YMBLIFIABN0L 3I33

Wall Painting Conservation Plan

St. George Charch

46500mo
SIMULS3MgN0N
East section

LI3IZIM X3IBO:
Working Team:

M) 6obm330mmo / Lela Ninoshvili

yobodq6 Rbsadg / Kakhaber Chkhaidze

303> dB8s5330mmo / Giga Butsashvili

3563008 yombogsdzomo / Maryam Kalkhitashvili
oo goRgRormody / Rati Gachechiladze

0NE000; 2025
(™36 / LEGEND 0 0s im Date: 2025 3
X I ate:
69CILMdY/ Plaster BIGEIGI0 BIEYPaint layer 330960 RIG3I3330/Previous conservation interventions 300 I¥0/Salts
— . .
Lo B30 I ofea80609600 7 05 3636373730 UEE0 EsBoyFBO >J963a3me }gjg{;’iﬁg@fj?;;’;f;ﬁ%lf 70 \\| oBadsofigpe 1970 PR omorfio mosgs
Full joss I_ii I Ii i Fragmentation 7 Open delamination Full loss Flaking Conservation intervention, 1970 & Injection 1970 Vz":"z"z"z" White haze
(Infill's and edge repairs)
6580mmdEI030 (0565 45330 i::::::::::::::::: 50083006760l 5563330 03930 35636373705 BsBoemmdfing0 (sboydtigo  [2825259528] o o Us ymbLyrzsom Rstigss, 2010 6 e 2010 OO Bsc3003j0
(Bsoo 06kyLozmd0m) A inati (Bsenomo 06¢3Lozmd0m) logog050509 0032 (873L7d700 o JoBd0ls goBozfrgds) 00 Qj(_’)o Jos '+'+'+:+'+' BOG
Partial loss (High intensity) il Loss of component Closed delamination Partial loss (High intensity) [5855255853] Blistering Conservation intervention, 2010 Injection 2010 e Flackes
(Infill's and edge repairs)

R BoBommdtingo cosboystigo  [THIHTHIHIN 2 soqb3006590e BoB80ommdEI030 s6sHEIz0

BRI (LsBgeoe 0B»glogmdOm) ||=| I ||=| I||{ | g e%?)hgsi:g)n J f 1 E‘;;bs:ggra?gr?t (LsBsme obegbogmdnc) Z%g:tli:“’@o" 330560 Ro63735 byos30tiols g;f’;s;;’t"b Jofdo

R Partial loss (Average intensity) Il G GGl Partial loss (Average intensity) (33emon)d0
B5B0mmdM030 osboysHgo i 8775607650 sD0s6)dS Bbop3imdol sefiyymo BoB80ommdER030 s6sHEIz0 & By pommzsbo
(o350 0bgLogmdac) r‘f i Mecanical damage 960 (o35 06Lozmd00n) gr;%ﬁngn@abb 83836¢?h’ 893Lgde HER0LEsemodsEos
Partial loss (Low intensity) o Earlier scheme of the painting Partial loss (Low intensity) ement fills Crystalline dots
Boym 9363533645300 HH{H{{ 6545746700 — dbsfio 6°°3b3“;]63?’° 6500700
Micro fragmentation Ll Keying Crack Decohesion Deposit




33INOL LIBMBILGEM HMBITIIL(
63. 30MES0L LILITMBOL JSILOS

Gelati Monastery Complex
St. George Charch

$3CMOL 3bIG3HMBOL CIBNIBIdOL 36HIBNHIO LIIFD
Wall painting condition map

500U 3bIG3EMBOL IMBLIFINBO0L IEGMBEIIII
Wall painting conservation programme

63. 30ME30L JHILOOL HICTOL
3bdb3E-MBOL YMBLIFIABNOL 3333

Wall Painting Conservation Plan
St. George Charch

465000 osLS3MINOM
West section

WS

8|l Wwo

17

1IBIBIM X3IBO:
Working Team:

s 606m330mo / Lela Ninoshvili

obsdy65 Rboody / Kakhaber Chkhaidze

303> d853300mo / Giga Butsashvili

863053 yommbogedzommo / Maryam Kalkhitashvili
om0 goRgRomody / Rati Gachechiladze

00650Q0: 2025
0 1m.
™I326() / LEGEND | 05 | Date: 2025 4
69C2ILMBY/Plaster BIGEIEGI0 BIGY/Paint layer 330960 RIG3I3I30/Previous conservation interventions 3960 Id0)/Salts
T F g
H 2655281640000 % KON Lo ynBlLyEizsgom Retigzs, 1970 N e % %%
l'—ffﬁ?@o ©oboy>f330 T ] gagmgen:gat%nG // %)Z;%Z?:r?r?;?c?: Eﬁ??@?o ©oboyofigo Fatatata ;T’Jaﬂk?r?GS(’D*’ (373U7d7900 > J039d0l goBoafAgds) % °53jgb°6335° 1970 v:v:v:v:v:v m:]lonﬁan msge
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Comparative historical and recent photographic documentation 1970-2011-2025

1970 2011 2025 1970 2011 2025

1970 2011 2025 1970 2011 2025



2 Conservation Plan for the Wall Paintings of the Church of St George, Gelati Monastery/Phase | — Research/

1970 2011 2025 1970 2011 2025

1970 2011 2025 1970 2011 2025



3 Conservation Plan for the Wall Paintings of the Church of St George, Gelati Monastery/Phase | — Research/

2011

1970 2011 2025 1970 2011 2025



4 Conservation Plan for the Wall Paintings of the Church of St George, Gelati Monastery/Phase | — Research/

2011 2025 1970 2011 2025

1970 2011 2025 1970 2011 2025



5  Conservation Plan for the Wall Paintings of the Church of St George, Gelati Monastery/Phase | — Research/




6  Conservation Plan for the Wall Paintings of the Church of St George, Gelati Monastery/Phase | — Research/




7  Conservation Plan for the Wall Paintings of the Church of St George, Gelati Monastery/Phase | — Research/

o e g




8  Conservation Plan for the Wall Paintings of the Church of St George, Gelati Monastery/Phase | — Research/

1970-2025

1970 2025

1970 2025 1970 2025 1970 2025



Conservation Plan for the Wall Paintings of the Church of St George, Gelati Monastery/Phase | — Research/

9

2025

1970

2025

1970

2025

1970

s

AT T AT T,

e T A

2025

1970

2025

1970

2025

1970



10 Conservation Plan for the Wall Paintings of the Church of St George, Gelati Monastery/Phase | — Research/




11 Conservation Plan for the Wall Paintings of the Church of St George, Gelati Monastery/Phase | — Research/

1970 2025

1970 2011 2025



Appendix N_3

Types of wall painting deterioration
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Partial loss — Plaster

Direct Light

Direct Light

The plaster surface shows fragmentary losses or the loss of a thin superficial layer. In the preserved areas, the paint layer is
either only partially retained or completely lost together with the upper thin layer of plaster. In many cases, the plaster in such
areas is fragmentarily delaminated.

Fragmentation

Raking Light
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The plaster is fragmented by a network of fine cracks. The size of the fragments varies: the plaster may be broken into very
small fragments measuring only a few square millimeters, or into larger fragments forming a subdivided surface. In these
cases, some fragments are missing, some are on the verge of detachment, while others remain more firmly bonded to the
substrate. Fragmentation may affect both layers of the two-layer plaster of the wall painting, or only the upper thin layer.

Loss of components

Raking Light

The loss of organic inclusions (such as straw fibers, small wood splinters, etc.) or various aggregates of different sizes from
the plaster composition is frequent. In some areas this occurs sporadically, appearing only as the loss of individual particles,
while in other areas it is observed with high frequency, forming clusters of a certain size. As a result of the massive loss of

inclusions from the plaster, the paint layer has in some places been almost completely lost, and the plastered surface is
covered with fine pitting.
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Decohesion

Direct Light Raking Light

Areas of friable plaster are observed, though not on a large scale but rather localized in small zones. This condition mainly
affects the first, thicker and coarser layer of the two-layer plaster of the wall painting. In such areas, the upper thin plaster
layer has usually already been lost, and the remaining plaster is severely weakened—so much so that it can be easily dislodged
even by the action of a soft brush.

Delamination
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Various types of delamination are observed in the plaster. Delamination may occur between the plaster of the wall painting
and the stone, between the plaster of the wall painting and the plaster of an earlier painting layer beneath it, or between the
layers of the two-layer plaster of the wall painting. In some areas, delamination has caused the plaster to crack, forming a kind
of fissure through which it is possible to determine whether the separation is between the plaster and the substrate or
between plaster layers; in other areas, the delaminated zones show no cracks, making this distinction impossible.

In delaminated areas, the bond between the plaster and the substrate has been lost. The condition varies in severity: some
delamination’s may even date back to the time of application, while others are closed and cracked, and some are largely
detached from the substrate, hanging loose and at high risk of loss

Crack

Several types of cracks can be distinguished in the wall painting. Fine microcracks, barely visible to the naked eye, are widely
and intensively distributed, forming a kind of network on the surface. They are easier to detect in areas where the paint layer
has been lost and only the white plaster remains, while they are more difficult to discern on dark-colored areas.

In addition, small cracks are observed that are likely contemporaneous with the plaster application and related to the setting
process of the plaster. Medium-sized and larger cracks are encountered less frequently; these are most probably caused by
structural movements of the masonry or by damage to and delamination of the plaster.
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Mechanical damage

Raking Light

Raking Light

As a result of mechanical impact, the lower zones of the walls—up to heights accessible to people—are predominantly
damaged. These areas contain numerous scratched names, incisions, and surfaces polished by frequent touch. Mechanical

damage is also observed in the upper zones of the walls in the form of long scratches, most likely caused in the past by the
rough contact of materials with the wall during the assembly and dismantling of scaffolding.

Full loss — Paint layers
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In severely damaged areas of the wall painting, the pictorial layer has often been completely lost, leaving only the plaster. In
this regard, particular attention should be drawn to the lower parts of the western walls of the west arm and the inter-arm
spaces. The lower zone of the east wall of the north arm—where the image of Saint George on horseback is discernible—and
the lower register of the painted decoration of the sanctuary apse are also notably affected.

Partial loss

Raking Light

Partial loss of color is the most widespread form among the damages to the paint layer. In such cases, part of the color has
been lost, while another part survives in an incomplete state. This type of loss occurs with varying degrees of intensity:
sometimes only small portions of color are missing, while in other instances the loss is severe, with the color preserved only
at the level of the preparatory drawing or leaving merely a faint trace on the plaster surface.

Decohesion
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Raking Light

Cases of weakening or loss of the paint binder are quite frequent, whereby the remaining color survives in the form of loose
pigment and reacts easily even to minimal physical impact. This friability is observed both locally, in small areas, and across
larger surfaces. At times it occurs within a single color, for example on the garments of a specific figure or in the red paint

used for framing scenes. Friability is more characteristic of red pigments, although examples of friable green and yellow ochre
are also encountered.

Flacking

7 Direct Light
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This type of damage occurs in relatively small areas and is not very frequent. In such cases, small portions of the paint layer
are detached from the substrate, and even minor physical impact poses a risk of their detachment and loss.

Blistering
i

>

o

Cases of paint blistering are rare, but they do occur. Blistering, like flaking, affects small portions of the paint layer. Most

commonly, it appears as point-like blisters, where a void has formed between the paint layer and the substrate; however, the
blistered areas generally retain a certain degree of cohesion and strength.

Discoloration
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Discoloration is the most visually striking form of damage to the paint layer. Cases of black pigment discoloration are
widespread, occurring on scene backgrounds, garments painted in black, architectural details, and the black elements of
ornamental decoration. In such instances, the black color has turned completely white, although the relief of the brushstrokes
has been preserved. These whitened areas often exhibit a pinkish hue, likely due to the presence of pink-colored
microbiological deposits.
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APPENDIX N_4

Salts

Salts observed on wall paintings are classified into two principal categories based on deterioration
chronology:

1. Salts associated with historical and long-term deterioration processes

2. Salts resulting from recent water infiltration processes

Distinction between these two categories is clearly evident, as salts differ markedly in typology, crystal
morphology, structural characteristics, and spatial distribution patterns.

Direct Light

Southern interaxial bay, southern side of pier. Historical salt crystallization.

Raking Light

Western arm, southern bay — vault. Recent salt crystallization. 2025



2

Conservation Plan for the Wall Paintings of the Church of St George, Gelati Monastery
/Phase | — Research/

Salts Associated with Historical and Long-Term Deterioration Processes

Within this category, four principal manifestation types are identified:
¢ White salt veiling

¢ Historical crystallized crust

¢ Punctiform crystallization

¢ Surface darkening (smooth discoloration)

White Salt Veiling

White salt veiling manifests on painted surfaces as thin, translucent efflorescence. More readily visible on
dark backgrounds and vestments. In many instances, veiling covers nearly entire iconographic scenes,
significantly impairing imagery legibility.

With this crystallization morphology, temporal attribution to either historical or recent deterioration
processes is relatively difficult to determine through visual observation alone.

Distribution Pattern:

This crystallization type is uniformly distributed throughout all church sections, on vaults and walls at all
elevations. Particularly visible where dark backgrounds and chromatic saturation are preserved.
Indistinguishable in areas were paint layer exhibits loss or chromatic alteration. Among all salt
manifestations observed on wall paintings, this morphology exhibits most extensive distribution.

Northern interaxial arch
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Historical Crystallized Crust

Crystallized crust comprises relatively thick salt deposit layer formed on painted surfaces. This layer is
characterized by intensified whiteness and reduced translucency, to extent that in some areas underlying
paint layer is obscured.

This crust type exhibits firm adhesion to substrate and resembles encrustation or patina formation. In
some areas, crystallized salt crust has detached together with paint layer fragments.

Distribution Pattern:

Most frequently observed on arm and interaxial vault surfaces; less commonly on walls adjacent to
vaults and in lower zones.

Direct Light

Southern wall of southern arm

Punctiform Crystallization

On painted surfaces, small punctiform fissures and salt crystal clusters of varying dimensions are
observed. Clearly evident that salts crystallized in this morphology exert deterioration impact both on
paint layer itself and on upper plaster layers, causing loosening and disintegration.

From distance, this crystallization morphology may resemble white veiling; however, close observation reveals
fine punctiform fissuring and crystallization.

Distribution Pattern:

Occurs on vaults and walls throughout all interior spaces.

Southern wall of western arm
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Surface Darkening (Smooth Discoloration)

Smooth-surfaced darkened areas are extensively present throughout interior. Dimensions vary
considerably, ranging from small darkened zones surrounding microcracks to extensive darkened areas
affecting entire iconographic scenes.

These areas exhibit no measurable thickness and do not obscure imagery. They produce visual effect
resembling surface moisture. Notably, in several locations paint layer surrounding such discoloration
exhibits deterioration, whereas within darkened area paint layer—although chromatically altered—
remains preserved. These zones often coincide with areas of presumed biological colonization.

Distribution Pattern:

Surface darkening is uniformly distributed across painted surfaces. Particularly noticeable on vaults and
in upper wall zones.

Southern wall of western arm

Salts Resulting from Recent Water Infiltration Processes

This salt category manifests in two principal morphologies:
e Crystalline crust

* Powdery efflorescence

Crystalline Crust

Crystalline crust manifests on painted surfaces as nearly opaque white deposit. Deposit exhibits relative
hardness. In some areas, substrate adhesion is weak and mechanical removal is relatively feasible; in
other areas, adhesion strength is high, and mechanical removal poses significant risk to paint layer
integrity.

Distribution Pattern:

Crystalline crust distribution corresponds to zones of recently documented water infiltration within
interior. Most frequently observed on southeastern pendentive, eastern slope of northern arm vault,
and southern vault of western arm, where extensive areas are affected.
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Raking Light

Direct Light ; Gy i ~ Raking Light

Northwestern pendentive

Powdery efflorescence

Powdery efflorescence represents the most recent salt occurrence in interior. This deposit appears as soft,
fluffy, low-density material, often forming relatively thick layer. Responds readily to light mechanical
disturbance.
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In some areas, this crystallization type is accompanied by a cohesion loss of a paint layer, with minute
pigment particles intermixed with powdery salt crystals. Due to low structural stability of efflorescent
crystals, significant risk exists for loss paint areas that are powdering.

Distribution Pattern:

Efflorescence is predominantly distributed on northern and southern interaxial and arm vaults, in
uppermost zone of northern arm north wall, and lower on eastern wall of same arm, particularly in
Entombment of Christ scene. Also present on western arm vault and pendentives, occurring both in small
clusters and over larger areas.

Direct Light

#

Direct;Light f Raking Light

Northern arm, eastern vault
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APPENDIX N5

Presumed Biological Colonization on Wall Paintings

Introduction

This section discusses cases of presumed biological colonization observed on wall paintings. Analysis is
based solely on visual observation, which by its nature is insufficient for definitive conclusions.
Nevertheless, the presented material provides important documentation both for demonstrating the
issue's relevance and for identifying future research directions.

Comprehensive study of this phenomenon and confirmation of biological activity requires specific
microbiological investigations, designated as future research objectives.

Biological Growth Observed on Wall Paintings

Among deterioration factors, the presence of presumed biological growth and alterations caused by
biodeterioration merit particular attention. Biological colonization adversely affects both physical
condition and overall visual integrity of painted surfaces.

Several distinct types of presumed biological deposits occur on paintings, some with multiple
morphological subtypes:

Pinkish deposits with heterogeneous structure
Black deposits

Dark, irregular discoloration

Green phototropic deposits

Each type differs markedly in typology, physical characteristics, distribution extent, and degree of impact
on painted surfaces.

The duration and progressive dynamics of various biological colonization types presumably differ, as
indicated by several clearly observable factors:

Certain biological deposit types, such as pinkish coloration, presumably span extended periods, as their
distribution replicates historical damage patterns

Pinkish deposits also occur on 1970s restoration fills, indicating ongoing biodeterioration processes
Appearance and extensive distribution of black deposits in sanctuary apse presumably corresponds to
recent deterioration

Dark discoloration is clearly visible in 1970s archival materials, indicating long-term presence

1]



2

Conservation Plan for the Wall Paintings of the Church of St George, Gelati Monastery
/Phase | — Research/

Pink deposits with a
heterogeneous
structure.

Black deposits.

Dark, irregular
stains.

Green deposits.

2|
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Pinkish Biological Deposits

Deposits exhibiting pinkish surface coloration are widely distributed throughout church interior and occur
with high intensity at all levels—from floor to vaults—except drum and dome vault. Visual observation
indicates deposits of this type cover approximately 20% of painted surface area.

Deposits occur in interaxial spaces and on lower wall sections, including on later lime-based infills and
whitewash layers;

Concentration is comparatively higher on walls and vaults adjacent to windows. Western and northern
arm vaults and walls, predominantly near window openings, are particularly affected;

Phenomenon is particularly pronounced in sections where extensive painting loss occurs and substantial
black pigment chromatic alteration is evident;

Deposits occur with lower intensity in sanctuary apse and southwestern section of pendentives.
Significantly, apse windows are positioned considerably lower than arm windows. Accordingly, while in
arms deposits occur primarily in upper zones adjacent to windows, in apse and bema they appear
predominantly on lower registers and with reduced overall extent.

Four slightly differing morphological subtypes of pinkish biological deposits can be distinguished:

I. Thin surface biofilm with pinkish tint—resembling pigmentation
Il. Relatively thicker, locally distributed deposits

lll. Loose granular aggregates distributed in varying-size clusters
IV. Thick, firmly adhered, dark-toned deposits

3
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| - A thin surface film
with a pinkish tint—
appearing more like

Il - Relatively thicker,
locally distributed
deposit

Il - Loose granules
grouped in clusters of
various sizes.

IV - Dense, dark-
colored deposits
firmly attached to
the surface.
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I. Thin Surface Biofilm with Pinkish Tint

This presumed biological deposit type manifests as pinkish surface coloration throughout interior. The
layer is extremely thin; even under close visual observation or microphotography, its thickness and
structure are barely distinguishable. This deterioration phenomenon resembles chromatic alteration
rather than deposit accumulation.

Physical Characteristics:
Color: Light pink

Size: Identification of presumed biological agent and determination of precise dimensions not possible
through visual observation

Morphology: No clearly defined colony morphology evident

51
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Specific Features

6|

It is characterized by a pronounced alteration of the
original surface color. The deposit has no distinct
structure or notable texture. Particularly striking are the
scenes with unusually pinkish backgrounds; at this
stage, it is difficult to determine whether this
represents their original color or is related to the above-
described pinkish discoloration (possible pigmentation)

The pinkish layer is particularly noticeable in areas where
black pigment has been lost or faded—on the
backgrounds of scenes and compositions, on figures’
garments, ornaments, and other details.

In the depigmented areas of the painting, the pink
coloration is striking and often follows clear geometric
patterns. This phenomenon is especially evident in
areas where black pigment was originally applied; in
such locations, the pink deposits closely follow the
boundaries of the black details.

The pinkish coloration appears both on the paint layer
and directly on the plaster layer (where the paint
layer is partially or completely lost), and it is observed
across all painting periods and on plaster layers that
differ technologically.
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Instances of this type of deposit are also found on
bare stone surfaces, where only traces of plaster
remain.

Pinkish deposits are present on later conservati
interventions, specifically lime-based fills from the 197!
However, they are not observed on earlier conservati
layers, such as gypsum-based fills.

Response to Environmental Parameters:

Visual observation indicates no pronounced response to seasonal or temperature fluctuations.
Distribution Pattern:

Pinkish deposits occur in nearly all interior sections and show no specific correlation with building
architecture, painting period stratigraphy, or pigments employed (exception: black pigment). Unlike other
pinkish deposit subtypes, this particular morphology covers relatively extensive areas.

71
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Il. Relatively Thick, Locally Distributed Deposits

This pinkish deposit subtype appears in small sections resembling brushstroke-like formations. Deposits
are slightly thicker, possess distinct structure, and exhibit more intense pink coloration. Surface texture
of deposits is homogeneous. Clusters of circular, relief-like colony formations are clearly distinguishable.
Physical Characteristics:

Color: Intense pink

Size: >1 mm

Morphology: Circular (punctiform)
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Specific features

It is present in specific locations and does not
exhibit extensive distribution.
Occurs in the form of relatively small stains

It has a distinct heterogeneous texture and
structure.

In some cases, it follows and replicates the shape of
brushstrokes.

It has clearly defined contours.
It is closely associated with the surface layer.

Response to Environmental Parameters:

Visual observation indicates no pronounced response to seasonal or temperature fluctuations.

Distribution Pattern:

Relatively thick pinkish deposits occur in limited locations, covering only several cm?. Affected areas
include northern and southern slopes of western arm vault and upper section of northern arm north wall.

9|
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Ill. Loose Granular Aggregates Distributed in Varying-Size Clusters

This pinkish deposit subtype is distinguished by particularly pronounced deterioration impact on painted
surfaces. Nearly everywhere this morphology occurs, both paint and plaster layers exhibit damage;
deterioration manifests as microscale cracking and fissuring in pictorial and plaster layers.

Physical Characteristics:

Color: Intense pink

Size: <1 mm

Morphology: Rounded
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Specific features

It is present in specific locations,
distributed in scattered patches, in
the form of individual granules.

It is often found together with salt
efflorescence.

It has a distinct texture and structure.
It detaches easily from the surface
under light mechanical impact.
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It is observed both on the surface of
the painting and within the plaster
layer, in cracks, and in small losses.

Response to Environmental Parameters:

It does not exhibit a pronounced response to seasonal or temperature variations.

Distribution Pattern

Loose granule-form pinkish deposits occur nearly everywhere pinkish coloration is distributed, both on
black pigment faded sections (as described above) and on other colors—green, yellow ochre, and reds.
However, they occur not extensively but in varying-size clusters. In many such areas, the paint layer is also
friable/powdering.

12 |
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IV. Thick, Firmly Adhered, Dark-Toned Pinkish-Brownish Deposits

This deposit type occurs on the painting only on the western arm's west wall lower section, and even
there in small, localized sections.

Physical Characteristics

Color: pinkish-brownish
Size: >1 mm
Shape: circular (granular)
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Specific Features

It is present in only one specific location.

It has a distinct texture and structure, markedly
different from the other three subtypes. It is
firmly adhered to the surface and exhibits a
patina-like appearance

Response to Environmental Parameters:

It does not exhibit a pronounced response to seasonal or temperature variations.

Distribution Pattern
Distributed locally, occurring in only one specific location: on the western arm's west wall, right of the
central door.

14 |
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Black Deposits

Black deposits on the painting occur in two forms. The first type (1) occurs as dark black fluffy patches on
the surface (resembling filamentous fungal growth) . The second type (ll) takes the form of minute,
darkened, circular spots lacking thickness, seemingly comprising part of the painting's stratigraphy.

U

(n

15 |
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Fungus-Like Deposits

These black deposits appear as fluffy black and white masses resembling filamentous fungal growth. They
take the form of roughly circular spots (colonies), some of which are firmly adhered to the surface. In
some areas, deposits are densely clustered, covering a given area; in others, more dispersed, appearing
in small groups.

Physical Characteristics

Color: black
Size: <1 mm
Shape: Shape: circular volume covered with thread-like structure
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Microscopic examination of the deposits
clearly reveals a structure characteristic of a
living organism.

Black deposits began appearing in the apse of
the sanctuary after 2020; they are not visible
in photographs taken earlier.

A small group of deposits of the same type is
also observed in specific gypsum fills from the
1970s restoration.

17 |
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Clusters of Circular Spots

The next black deposit type appears as small spots (colonies). Wherever such spots occur, their area does
not exceed 1 dm?.

Physical Characteristics

Color: black
Size: >1 mm
Shape: dot-like

Specific Featurs

Unlike the other types of suspected biologit
colonization described here, this particular type lacks
deposit-like structure; it appears to be more a part of t
original fabric and is developed somewhat within
depth.

Response to Environmental Parameters:

It does not exhibit a pronounced response to seasonal or temperature variations.

18 |
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Distribution Pattern
Black dot-like deposits occur on the north arm vault Crucifixion scene in a small cluster. They also occur
on the same arm's west wall, on gypsum fills from 1970s restoration.

These deposits appear as circular spots on the western arm's south wall, locally in small groups.

Green Phototropic Deposits

Distinctly visible green deposits occur only in church lower sections, nearly at floor level, and on one small
area of southern interaxial arch. This deposit type uniformly covers both stone's irregular relief
depressions and plaster surface. Visually characterized by distinct structure. Extremely thin, though
thickness remains discernible under microphotography.

Physical Characteristics:

¢ Color: Green

¢ Morphology: Heterogeneous

Specific Features:

¢ Deposits maintain consistent intensity and extent from spring through late autumn (current study
period)

¢ Similar deposit types occur on exterior facade, primarily at plinth level perimeter

¢ Visual observation indicates these deposits respond to seasonal and temperature changes; response

manifests primarily in chromatic intensity and saturation variations

Distribution Pattern:

Distinct green deposits occur on wall lower levels, extending to approximately 30 cm height from floor.
Present on north, south, and east walls. Particularly pronounced on north and south wall sections where
rainwater infiltration onto interior floor was documented during environmental monitoring conducted
within this study.

19 |
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APPENDIX N_6

Mineralogical and petrographic analysis of original plaster
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Bogmglbmdol Mdobxwgmos s §80bs BmMosbo, ULs3Bome Jomomo Lodsgmal (BMABomoon oM  0355M7d.).
370537000 bogmamo o LBASBL. sMmol oo MoMEIBMONo bsdxs, MMImolL Bofomo gozsMdMBIGIOPMNS ©S
03gmo0s:

3°930M350m7 3g@MmgMmoxznnmao gMomol dozmmLim3neo dgLfozmaobl a0

890330M300mg 33&Mmamoxzoymo dmoxol dozmmbim3nmo dgbfozmoo bodydo HoMmdmocaggbl soMmzofml, 8oy
Momegbmodnm 3oMOmMba@nmo d7053L70mom. 33836 s3n0L Gn3n dsBosmyMos. dmoxzdo BogbnMmElds dmgim3sbo
hobofmongonl, dozmmammadabs s dBsMmgodal sMmlgdmods:

903mmL3im3ymo gmEmyodo

e €

M9od30d doMomag035L0nS6
©9b06@33M0Mx0Ym dsbomasls 833L damogmdobbnbs Mogdins doMmomAdge35L0s6, Mg gymolbamoL oo
Momgbmonm 30MOMBsENL sMlgdmosl (Mmagmms 0fnsdn, aby, 87053703 dn):

99Mmoomo 60313ob oL 95Moam3 4535056 MyoJaool | 37933Mgmal oo 3xds3L7xdmals
933350 domaxdnmo 6330l Jobs | doboxsMEMOS
X X 1:1,5.
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oMo 3 4535L056 MJoJ(300L BxEaao JomMxdmMo Bodoal smfgms
39MOMBoBNnLESL bafommmdmMn3z Mmo30lBam s gosmysbom Bagmygddo BojdloMmmads 39m3sbyMo dnbals (Mmammg
890330M350m7 nBgMm, nbig o30 MOLNCENSONL) s nbezmal 335@7x00l 3Pbm3sbn BoME3aMydon:

3Mab1nmmadjzBMmoyano bogMmnon sbsgmabBo
LoEMN0 SBsM0Bol dnbg3nm 6ndydo HoMmImaagbl H3MmomBsmE3emM356 Boamalbmdsl

BMmogsnalb Bmas. 0. BMmagsnal Hmbs. gm. %
Lofgolo 0,400 100
+1 0,003 0,750

+0,5 0,052 13,000
+0,25 0,097 24,250
+0,1 0,172 43,000
+0,05 0,050 12,500
-0,05 0,010 2,500
X500 0,384 96,100

93603360

AN MO R 056560 303L0d7

603130 N3 — 6ogmgLbmos

daamo 603130b 5700l sEgnmMoO mnafMomo
&yYyodymab 3x6nsn3smodgdo, | bognmmbyzgmaoa. dbs@3mmdal dnomgeymo i37bys. 09.09.2025
LMBIMO damMs0n, ggamacols

§8 aomMgol @odsmo.

609130L Bm3> 600130L 3gMo 600130L LN3B 3039
©960b6@3MaMoMgdymon Al dmyznmsmm - dmMybm Lo3YSMMBY Bomomo

6037130L smfgMo

953MmmLzm3nmac 608180 HoMmdmoggbl mebsz dmMmdabagzmm mgmmao BmMosbo Bamglmdol sdmom
BM1a3876@70L, MmIgmdng 363001000 BonMNdbae go3zoMmOmMba@dma badx ol dmgimgodl:

00b6mzgymomal J33d bogmgLbmods 3go3Lt §obs 6037dl, opdiss d7033L bogmmgdn Momgbmodnom dmg3mL, Mmajzmob
9m@Eg8nam 6009930 Boosbo 30MOMBIBGN0BIOYMNY. Bobams §BnbwoBmMas s, Hobs 6081NFmsb dgsmgdom,
©305m0 bnBogMmoboss:
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39930Mm35m7 3g&Mmamaxznnmo gMmomal dozmmbzm3nmao dgLHszmob djaan
8908¢30M30mg 3g@Mmamoxznymo dmoxznl dozmMmLim3yma dgbfozmoom 6083dn HomBmoalbl somiznmal dfncsls
Boamglimosl, MmAgamog 38036 608. N2/1719-b. 09183, YBMM BMM0sbns s dmg3mb B3Mszd76EJ00 o BogboMmEgd.:

d03mmbzim3nmo gmEmgoon

Mgod30o doMoma 03506
©9606&33M0M701m Bobamasl vg3L damogMmdndbnbaMmgadzos BoMmomah535L086, MaE gnmMoLIMdL nn
Mom©abmoom 3oMmdMBa@ ol shligdmosl Mmammg 8fnsdo, olg dgdaslgdgamdo:

ddMmagmo 6031dab oL 95M0o 34935000156 Mgojizool | 37033Mgamol s d7353L70mol
0700939 domadymo 6530l AsLy | ;dbsxzasMmemods
X X 1:1,5.

95M0 345350056 Mgogj300l dggasce domgdnmo 6adomal smfgMmo
39MOMBbsB0lgsb ma30lnegam, gosmypbom bamgddo BodboMmgds 39mM3sbyMmo 8obols JsME3zmydo s dmF3Mmgdol

}Meg876&700:

3MabnmmadgzG Mmoo bygMmoon sbsgmobo
LoEMNMN SBsMOBOL Bnbge3ncm 6ndydo HoMmImaagbl H3aMmomBsmE3mm356 Boamalbmdsl

BMmagzoolb bmads. 0. BMmagsoal Hmbo. gm. %
Bafgobo 1,310 100
+1 0,078 5,954
+0,5 0,162 12,366
+0,25 0,257 19,618
+0,1 0,398 30,382
+0,05 0,252 19,237
-0,05 0,148 11,298
X500 1,295 98,855
93609360

AN O TWE) 056569 3o3bady
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603130 N4 — BogmgLbmoo

daamo 6037300 5700L SEgomMO osMmomo
&Yyndnmol 8nbogn3smodgdo, | 3330aMob bagngbmos 09.09.2025
LMBIMO IS0, IS0l

§8 aomMgol &odomo.

6087930L BmAo 6087930L 3gMmo 6087930L LN3G303)
©9B06@7MaMmoMgdonmn dsbs dmyznmsmm - dmMmybm LS3YSMMBY Bomomo

603130L g

3o3Mmmbm3nmoc 6039d0 Homdmogggbl 6087dn N1.1718-0b Bogzongmag dlgsosl Bogmgbmdsl, cmdEs, 8olgsb
89o6Lb353700m, YBMM §3MnmIsMmE3eMmM3560Ls S 3M 870303 BoBXL:

00bmgnmomol 338 608.N1/1718-0006 BLEo3LgdsE o doblb3s3xdo3 IBMM Jgoxrome LASBL - Jsboms NBMM
fmom3smE3mm3s600 s 9 LYnEe3L 68X, 033, bo3zngMmew nEIbGYMNS:

3°930M350m7 3g@MmgMmoxznnma gMomol dozmmLim3nemo dgLfozmaobl a0

890330M350mg 3g@MmaMmoBzoynmo dmoxzol dogzmmbim3ymo dgbhozmom 608ndo HoMmOmoagbl dneMozmoagymo
30M0bL 3F0oby odbogdnm bamglimosl, 33976@ o300l 3MBESIENM-dsBsTPMo Gn3no. dxds3Lgogmdn gomdmdl
390M30G&0 8 3aeadnmimsBadn. shal Jombgdn s 339ME0 s sbsmadn Jobgdol 3nymbm3sbo s ImBMma3smydnmo
dsM33emg00:

903mmL3im3ymo gmEmydo

M9oJ30d oMoma 4035056
©9b06@73M0M701m Fsboasl o33L demngmdndbobofmgadzns oMo ge35L0sb, M@ gnmobbdmol oo
Momabmonm 30MdMBsENL sMlgdmosl MmamMmy dFnsdn, nbg dgds3bgodgamdo:

99Mmomo 60313ob oL 9oMoam3 4535056 MysJaool | 37933Mgnal oo 3xds3L7xdmals
933350 domaxdnmo 6330l dsbs | obosxsMEMOS
X X 1:1,5.
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9oMo34535L056 M3oJ(300L BxEaas Jomxdmo Bodoal smfgms
30MOMbsB0nLZsb mo3albymem, gowoMmgpbom bomgddn x30jbofmegds 603.N1/1718-0l 8Lgs3bn Bsgmgdn, mEmbeo
8530aM7000) yBMm H3MomasmE3emm3sbo:

3Mab1nmmadjzBMmoyano bogMmnon sbsgmabBo
LoEMN0 SBsM0Bol dnbg3nm 6ndydo HoMmImaagbl H3MmomBsmE3emM356 Boamalbmdsl

BMmogsnalb Bmas. 0. BMmagsnal Hmbs. gm. %
Lofgolo 1,455 100
+1 0,004 0,275
+0,5 0,105 7,216
+0,25 0,440 30,241
+0,1 0,468 32,165
+0,05 0,165 11,340
-0,05 0,257 17,663
X500 1,439 98,336
097600360

970LMYaS 056060 30300dg
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Appendix N_7

Environmental monitoring data

March—October 2025

3m0ds@nMmo dmboEgdgdol sbMomoa/Climatic data table
2025, 09-19 dsalin/May

gbMomdo dmEgdmos G3830Ms@GyMal, BoMmEmoncn &J60sbmdabs s sd0LMmmMYGMo GJbnsbmdal dmbBsigdg00. GJ83gMmoGnMolbs s BoMmemonmn G3bnsbmdals
8mbs3g3700 oBmdnmos, S0LmmMYEGYM0 B360sbMds 30 3odmebaaMndyxdymos dgLadsdolbn BmMIymao.
The table provides data on temperature, relative humidity, and absolute humidity. Temperature and relative humidity data are measured, and absolute humidity is calculated
using the appropriate formula.

23JLGaMogMo/Exterior 06@gMogMmo/Interior
T, RH, AH T, RH, AH
S o
S 8 S 8
) ~ Q - Q
E o < c c £ c b c c £
& E s |5 § s €, s |5 $ s
” = [ o = ) [ L = o
& o g © 2 Z | . o g © g ez | . 33609360
c £ 0 c o € o - € 0 c o € o ~
& ° o g 2 € g € 3 £ o € 2 € g € 3 Note
c g = S c © & R c = S c © & 9
E B 8 2 a5 §59 o € P 8 2 & §59 o
5 a © 9 g m £ © £ € € 1 9D o £ © E
8 [a) 2 5 0DE*X € O € © o 2 5 NE*X € O
° 9o ER® T © £ S © ° 9o E® T © E
2 € £ eEL | €5 € € 2 € £ fEL | €5
o € o c Q. Qc =X o € o c 9. Qc
I M a 5608 = © M I M a 560 =
09/05/2025 24.32°C 21.3°C 21°C 21°C 18.5°C
10:30 45.92% 59% 50%
10.18g/m3 11.00g/m3 9.16g/m3
09/05/2025 31.62°C 24.4°C 25°C 23°C 18.63°C 18.9°C 19°C
15:30 25.43% 48% 43% 53.27% 50%
8.42g/m? 10.69g/m? 8.84g/m? 8.49g/m? 8.1g/m?3
09/05/2025 29.33°C 25.2°C 25°C 21°C 18.27°C 18°C 18°C
18:00 30.93% 48% 56% 53.39% 52%
9.05g/m?3 11.18g/m3 10.26g/m* | 8.34g/m? 7.99g/m3
10/05/2025 25.14°C 21.1°C 22.2°C 22°C 22°C 17.42°C 18.3°C 18.3°C 18°C
11:30 43.83% 55% 49% 54% 80.15% 60% 52%
10.18g/m3 10.14g/m3 9.63g/m3 10.49g/m3 | 11.9g/m?3 9.39g/m3 8.13g/m3
10/05/2025 28.23°C 21°C 20.9°C 21°C 22°C 19.60°C 19.8°C 20°C 19°C
18:30 38.42% 62% 54% 65% 68.9% 60% 52%
10.59g/m3 11.36g/m3 9.84g/m3 12.62g/m3 | 11.64g/m3 10.25g/m3 8.99g/m3
12/05/2025 23.18°C 19°C 18.9°C 19°C 18°C 17°C 17.9°C 17.6°C 17.5°C
10:30 64.92% 70% 73% 80% 92.11% 67% 65%
13.49g/m3 11.41g/m3 11.83g/m3 12.29g/m3 | 13.33g/m3 10.23g/m3 9.75g/m3
12/05/2025 23.98°C 20.02°C 20.02°C 20°C 21°C 18.82°C 18.6°C 19.1°C 19°C
17:30 59.95% 77% 70% 63% 100% 77% 71%
13.03g/m3 13.33g/m3 12.12g/m3 11.55g/m3 | 16.13g/m3 12.26g/m3 11.64g/m3
13/05/2025 12.86°C 15.2°C 15°C 14°C 18°C 16.89°C 17°C 17°C 17°C
10:30 89.75% 77% 71% 83% 86.06% 71% 65%
10.09g/m3 10g/m3 9.2g/m3 12.75g/m3 | 12.38g/m3 10.28g/m3 9.41g/m3
13/05/2025 11.47°C 12.8°C 12.9°C 14°C 18°C 16.32°C 16.4°C 16.4°C 16°C 60LE0s6 §3085L M6 ogMmorm
18:00 89.85% 88% 79% 79% 84.45% 72% 64% Jofo, Madsg Ladbmgoon
9.27g/m3 9.86g/m3 8.91g/m3 12.14g/m3 | 11.73g/m3 10.05g/m3 8.94g/m3 Bobsal slizgmads
3959m0nf300.
The misty rain was accompanied
by wind, which caused the
southern facade to get wet.
14/05/2025 10.43°C 12.1°C 12.1°C 11.5°C 17°C 16.08°C 16°C 16.6°C 16°C
11:30 91.27% 83% 79% 75% 77.61% 70% 59%
8.82g/m? 8.90g/m3 8.47g/m?3 10.86g/m? | 10.63g/m3 9.54g/m?3 8.34g/m?
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14/05/2025 11.31°C 13.5°C 13.5°C 13°C 14°C 15.94°C 15.8°C 16.2°C 15.5°C
18:30 87.88% 78% 70% 82% 80.42% 72% 61%
8.97g/m? 9.13g/m3 8.19g/m? 9.89g/m3 10.92g/m3 9.70g/m3 8.42g/m?3
15/05/2025 | 12.73°C 13°C 13.3°C 12°C 12°C 15.27°C 14.9°C 15°C 15°C mMEm0s63s §30859 go@anmm.
12:45 80.28% 80% 72% 91% 78% 74% 65% 3%0560 cogmss.
8.96g/m3 9.07g/m3 8.32g/m3 9.7g/m3 10.17g/m3 9.43g/m3 8.34g/m3 The two-day rain has stopped.
It's a sunny morning.
15/05/2025 | 9.70°C 12.4°C 12°C 11°C 11°C 15.08°C 14.5°C 14.8°C 14.5°C dmmmMydamyaos. bndygdee
18:00 87.83% 77% 74% 89% 76.83% 71% 64% §30080L.
8.10g/m3 8.42g/m3 7.89g/m3 8.91g/m3 9.90g/m3 8.83g/m3 8.11g/m3 It's cloudy. It's raining lightly.
16/05/2025 21.80°C 14.4°C 15.1°C 14°C 16°C 15.32°C 15.6°C 15.9°C 15°C 9310560 580605, YJomm.
12:00 45.82% 62% 51% 72% 71.29% 66% 54% The weather is sunny, no wind.
8.80g/m3 7.67g/m3 6.58g/m3 9.81g/m3 9.32g/m3 8.78g/m3 7.32g/m3
16/05/2025 26.09°C 17.9°C 17.4°C 17.5°C 17°C 15.94°C 15.9°C 16.3°C 15.5°C
16:00 24.07% 43% 39% 63% 51.86% 53% 43%
5.89g/m3 6.57g/m3 5.78g/m3 9.12g/m3 7.04g/m3 7.18g/m3 5.97g/m3
05/062025 22.44°C 20.7°C 20.2°C 20°C 18°C 22.98°C 23.1°C 22.7°C 23°C
17:50 62.11% 68% 73% 68% 66.54% 64% 66%
12.37g/m3 12.25g/m3 12.77g/m3 10.45g/m3 | 13.67g/m3 13.24g/m3 13.34g/m3
06/062025 24.36°C 20.4°C 19.8°C 20°C 19°C 23.61°C 22.7°C 22.3°C 22°C
12.02 57.98% 75% 82% 65% 71.77% 70% 71%
12.88g/m3 13.27g/m3 14.01g/m3 10.6g/m3 15.28g/m3 14.15g/m3 14.03g/m3
06/062025 25.56°C 21.1°C 20.6°C 21°C 20°C 23.26°C 23.4°C 22.9°C 23°C
17:50 54.73% 74% 77% 62% 72.58% 71% 72%
13.01g/m3 13.64g/m3 13.79g/m3 10.72g/m3 | 15.15g/m3 14.94g/m3 14.72g/m3
07/06/2025 25.86°C 22.6°C 22.1°C 22°C 21°C 24.32°C 23.6°C 23.2°C 24°C
11:45 56.36% 68% 70% 58% 67.19% 65% 66%
13.63g/m3 13.67g/m3 13.67g/m3 10.63g/m3 | 14.9g/m?3 13.83g/m3 13.73g/m3
07/06/2025 27.24°C 22.9°C 22.4°C 23°C 22°C 24.18°C 24.1°C 23.4°C 24°C
17:45 53.71% 65% 68% 52% 63.4% 63% 66%
14.02g/m3 13.29g/m3 13.51g/m3 10.1g/m3 13.95g/m3 13.79g/m3 13.89g/m3
08/06/2025 28.44°C 23.4°C 22.8°C 23°C 22°C 24.66°C 24.2°C 23.9°C 24°C
12:30 43.41% 64% 66% 54% 61.39% 60% 62%
12.1g/m3 13.47g/m3 13.42g/m3 10.47g/m3 | 13.87g/m3 13.21g/m3 13.42g/m3
08/06/2025 26.56°C 22.6°C 22°C 22°C 24°C 23.71°C 23.7°C 23.3°C 24°C
17:45 45.31% 61% 64% 48% 60.09% 58% 60%
11.39g/m3 | 12.26g/m3 | 12.43g/m3 10.45g/m? | 12.87g/m3 | 12.41g/m® | 12.55g/m?
09/06/2025 24.86°C 21.4°C 20.8°C 21°C 22°C 21.85°C 21.9°C 21.3°C 22°C
11:45 51.37% 67% 69% 54% 61.13% 62% 63%
11.74g/m3 | 12.57g/m? | 12.5g/m?3 10.49g/m? | 11.77g/m? 11.97g/m? 11.75g/m?
09/06/2025 26.72°C 21.7°C 21.1°C 22°C 22°C 22.91°C 22.2°C 21.8°C 22°C
17:50 48.61% 63% 66% 60% 61.81% 61% 64%
12.33g/m3 12.02g/m3 12.17g/m3 11.65g/m3 12.65g/m3 11.98g/m3 12.27g/m3
10/06/2025 | 25.64°C 19.8°C 19.2°C 20°C 21°C 23.97°C 22.9°C 22.6°C 23°C 8130 mMPdIMOS.
11:45 49.16% 64% 67% 64% 56.62% 58% 55% Itis a light cloud.
11.74g/m3 10.94g/m3 11.05g/m3 11.73g/m3 | 12.31g/m3 11.86g/m3 11.06g/m3
10/06/2025 24.92°C 19.3°C 18.6°C 19°C 22°C 23.18°C 22°C 21.6°C 22°C
17:45 50.88% 65% 68% 67% 60.12% 61% 63%
11.67g/m3 10.79g/m3 10.83g/m3 13.01g/m3 | 12.49g/m3 11.85g/m3 11.96g/m3
11/06/2025 24.44°C 20.6°C 19.9°C 20°C 22°C 22.71°C 22.1°C 21.8°C 22°C 0Myom0sbo EmYs.
11:35 56.15% 71% 75% 62% 64.36% 64% 66% Itis a cloudy day.
12.53g/m3 12.71g/m3 12.89g/m3 12.04g/m3 | 13.02g/m3 12.5g/m3 12.67g/m3
11/06/2025 26.28°C 21.8°C 21.2°C 22°C 23°C 22.31°C 22.3°C 22°C 22°C
17:46 51.62% 63% 66% 51% 61.71% 61% 64%
12.78g/m3 12.09g/m3 12.24g/m3 10.49g/m3 | 12.2g/m3 12.05g/m3 12.43g/m3
12/06/2025 | 23.43°C 21.4°C 20.9°C 21°C 21°C 22.11°C 21.8°C 21.3°C 22°C 8lydnder dmmMydmymos.
11:50 66.16% 70% 73% 53% 71.19% 69% 71% Itis partly cloudy.
13.95g/m3 13.13g/m3 13.3g/m3 9.71g/m3 13.91g/m3 13.25g/m3 13.24g/m3
12/06/2025 25.31°C 22.3°C 21.7°C 22°C 23°C 23.29°C 23.6°C 23.3°C 24C
17:50 62.64% 73% 75% 50% 70.86% 68% 69%
14.68g/m3 14.42g/m3 14.32g/m3 10.28g/m3 | 14.82g/m3 14.47g/m3 14.44g/m3
13/06/2025 22.76°C 21°C 20.5°C 21°C 24°C 21.96°C 22.1°C 21.6°C 22C 35030800.
11:40 72.55% 76% 78% 48% 78.44% 74% 77% It was raining.
14.72g/m3 13.93g/m3 13.89g/m3 10.45g/m3 | 15.2g/m?3 14.45g/m3 14.61g/m3
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13/06/2025 19.57°C 19.8°C 19.4°C 20°C 23°C 22.14°C 22.4°C 21.8°C 22C
17:45 75.42% 79% 82% 56% 75.26% 72% 74%
12.72g/m3 13.5g/m3 13.69g/m3 11.52g/m3 | 14.73g/m3 14.31g/m3 14.21g/m3
14/06/2025 | 16.12°C 17.7°C 16.9°C 17°C 24°C 22.01°C 22°C 21.5°C 22C 3080060 > 3030 EMY.
16:00 87.78% 85% 91% 53% 82.79% 79% 75% It is a rainy and cold day.
12.05g/m3 12.83g/m3 13.09g/m3 11.54g/m3 | 16.09g/m3 15.34g/m3 14.15g/m3
05/07/2025 19.7°C 16.5°C 15.8°C 16°C 22°C 19.32°C 19.1°C 18.8°C 19°C 39Mgmo LaBMBJO0 sEMgNS
11:30 74.63% 85.5% 91% 74% 87.6% 75% 79% ©MmMId000 gosbnM3nl J330.
12.68g/m3 | 12.01g/m3 | 12.25g/m3 14.37g/m3 | 14.55g/m3 12.3g/m3 12.73g/m3 The exterior measurements are
under temporary roofing.
05/07/2025 16.23°C 16.6°C 16.1°C 16°C 21°C 19.53°C 19.4°C 18.9°C 19°C
18:00 86.86% 89.1% 93% 72% 88.31% 75% 80%
12g/m3 12.59g/m3 | 12.75g/m3 13.2g/m? 14.85g/m3 12.52g/m3 12.97g/m3
06/07/2025 26.58°C 21.8°C 20.2°C 21°C 21°C 20.41°C 20.4°C 19.9°C 20°C
12:50 60.88% 73.6% 83% 82% 96.41% 80% 83%
15.32g/m3 | 14.13g/m3 | 14.52g/m3 15.03g/m3 | 17.07g/m3 14.16g/m3 14.27g/m3
06/07/2025 | 30.76°C 21.6°C 20.8°C 21°C 20°C 20.94°C 20.7°C 20.3°C 21°C mfomasbo §3080b 339mga 87
17:45 44.75% 77.1% 81% 79% 91.97% 79% 79% 359m30005.
14.15g/m3 | 14.63g/m3 | 14.67g/m3 13.66g/m3 | 16.8g/m3 14.23g/m3 13.9g/m3 After two days of rain, the sun
came out.
07/07/2025 31.44°C 24.2°C 22.5°C 23°C 27°C 21.01°C 20.9°C 20.5°C 21°C
13:00 58.22% 76.3% 83% 46% 100% 83% 85%
19.1g/m3 16.8g/m3 16.59g/m3 11.85g/m3 | 18.34g/m3 15.12g/m3 15.13g/m3
07/07/2025 30.33°C 25.7°C 24.3°C 25°C 25°C 21.56°C 21.5°C 21.1°C 21.5°C
17:50 57.67% 76.4% 83% 57% 100% 86% 89%
17.82g/m3 | 18.31g/m3 | 18.38g/m3 13.13g/m3 | 18.93g/m3 16.23g/m3 16.41g/m3
08/07/2025 31.48°C 29.5°C 28.5°C 29.5°C 24°C 21.65°C 21.7°C 21.2°C 22°C
12:10 35.86% 45.1% 43% 60% 74.32% 73% 69%
11.79g/m3 | 13.32g/m3 | 12.03g/m3 13.06g/m3 | 14.14g/m3 13.93g/m3 12.79g/m3
08/07/2025 33.29°C 31°C 30.5°C 31°C 25°C 22.30°C 22.3°C 21.9°C 22°C %0560 58060000.
17:46 31.09% 38.7% 35% 60% 66.75% 67% 63% It is sunny.
11.25g/m3 | 12.4g/m3 10.92g/m3 13.82g/m3 | 13.53g/m3 13.24g/m3 12.16g/m3
09/07/2025 31.51°C 29.8°C 28.8°C 29°C 25°C 22.20°C 22.1°C 21.8°C 22°C
11:50 35.32% 42.3% 40% 60% 66.48% 66% 63%
11.63g/m3 12.7g/m? 11.38g/m3 13.82g/m3 | 13.06g/m3 12.89g/m3 12.09g/m3
09/07/2025 32.83°C 30.9°C 30.3°C 31°C 26°C 23.04°C 23.1°C 22.6°C 23°C
17:50 31.90% 38.9% 35% 54% 64.33% 64% 61%
11.27g/m3 12.4g/m3 10.8g/m3 13.16g/m3 | 13.26g/m3 13.24g/m3 12.26g/m3
10/07/2025 31.85°C 30.8°C 29.8°C 31°C 24°C 23.09°C 23.1°C 22.6°C 23°C 9%0560 5806009, JMol
11:40 29.26% 34.5% 32% 67% 54.64% 56% 50% 8bpdngo JoMag.
9.81g/m3 10.78g/m3 9.61g/m3 14.59g/m3 | 11.3g/m?3 11.58g/m3 10.05g/m3 The weather is sunny, with a
light wind blowing.
10/07/2025 32.59°C 30.8°C 30.3°C 31°C 26°C 23.54°C 23.4°C 23.1°C 24°C
17:55 30.67% 37.6% 33% 55% 57.06% 56% 53%
10.7g/m3 11.92g/m* | 10.18g/m3 13.4g/m3 12.1g/m? 11.78g/m? 10.96g/m?
11/07/2025 33.68°C 31.1°C 29.6°C 31°C 26°C 23.64°C 23.6°C 23.2°C 24°C
12:05 33.05% 42.1% 42% 55% 65.65% 64% 63%
12.21g/m3 | 13.56g/m? | 12.48g/m?3 13.4g/m3 14g/m? 13.62g/m? 13.11g/m?
11/07/2025 32.9°C 30.3°C 29.1°C 30°C 29°C 24.32°C 24.2°C 23.8°C 24°C ©©0mM0S6 3B0sbn s80b6c0ns.
17:45 48.81% 62.2% 68% 49% 96.22% 76% 82% The weather has been sunny
17.3g/m3 19.19g/m® | 19.66g/m3 14.09g/m? | 21.33g/m? 16.74g/m? 17.65g/m? since morning.
12/07/2025 33.05°C 28.3°C 26.8°C 27°C 28°C 24.41°C 24.2°C 23.8°C 24°C
12:20 49.95% 68.2% 74% 46% 100% 80% 84%
17.85g/m3 18.87g/m3 18.85g/m3 12.52g/m3 | 22.28g/m3 17.62g/m3 18.08g/m3
12/07/2025 33.38°C 29.9°C 28.8°C 30°C 31°C 25.09°C 25°C 24.8°C 25°C ©©0mM0s6 3B0s60 s806c0ns.
17:30 53.49% 69.4% 75% 45% 100% 83% 86% The weather has been sunny
19.45g/m3 20.95g/m?3 21.33g/m3 14.42g/m3 | 23.15g/m3 19.12g/m3 19.59g/m3 since morning.
02/08/2025 | 28.35°C 30.3°C 28.2°C 28°C 32°C 30.04°C 28.4°C 27.8°C 29°C 3m)m0 ) gbymmes,
17:50 72.80% 74.3% 78% 46% 83.72% 72% 78% Lomedmb gof3ndcs.
20.2g/m3 22.92g/m?3 21.47g/m3 15.55g/m3 | 25.47g/m3 20.03g/m3 21g/m3 It was hot all day, and it rained
in the evening.
03/08/2025 32.85°C 29.3°C 28.5°C 29°C 32°C 30.17°C 28.2°C 27.8°C 29°C 3530657900 Logbge.
13:05 54.87% 69.7% 73% 36% 86.18% 76% 79% It's hot.
19.4g/m3 20.37g/m3 20.42g/m? 12.17g/m3 | 26.4g/m3 20.92g/m? 21.27g/m3
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03/08/2025 29.34°C 29.2°C 28.2°C 29°C 33°C 29.97°C 28°C 27.5°C 28°C Lo@edmb BmomMmydms.
17:50 64.26% 70.8% 73% 36% 83.96% 75% 78% It became cloudy in the evening.
18.82g/m3 20.58g/m?3 20.09g/m3 12.83g/m3 | 25.45g/m3 20.41g/m3 20.65g/m3
04/08/2025 31.37°C 28.3°C 27.2°C 27°C 31°C 29.14°C 27.1°C 26.8°C 28°C 30300657900 Logbge.
11:30 60.1% 74.4% 78% 42% 90.45% 79% 81% It's hot.
19.64g/m3 20.59g/m?3 20.32g/m3 13.46g/m3 | 26.2g/m? 20.46g/m3 20.63g/m3
04/08/2025 | 30.15°C 29°C 28.2°C 28°C 32°C 29.51°C 27.7°C 27.1°C 28°C dm@mndmymos s 60030
17:50 62.9% 73% 74% 36% 87.5% 77% 80% Jmob.
19.25g/m3 20.99g/m?3 20.36g/m3 12.17g/m3 | 25.87g/m3 20.62g/m3 20.72g/m3 It's cloudy and there's a breeze.
05/08/2025 32.11°C 27.9°C 26.8°C 27°C 31°C 28.67°C 26.9°C 26.5°C 28°C
11:10 54.51% 73% 76% 42% 89.16% 79% 80%
18.53g/m3 19.76g/m3 19.36g/m3 13.46g/m3 | 25.18g/m3 20.24g/m3 20.04g/m3
05/08/2025 33.28°C 28.7°C 28.3°C 29°C 33°C 29.31°C 27.7°C 27.2°C 28°C
17:50 53.19% 75.5% 75% 36% 86.89% 77% 79%
19.24g/m3 21.35g/m?3 20.75g/m3 12.83g/m3 | 25.41g/m3 20.62g/m3 20.58g/m3
06/08/2025 30.18°C 26.4°C 26.1°C 26°C 30°C 29.07°C 26.7°C 26.3°C 27°C dom0sb 3bgms.
11:10 63.01% 81.6% 79% 40% 91.36% 80% 81% Itis very hot.
19.31g/m3 20.33g/m?3 19.36g/m3 12.14g/m3 | 26.37g/m3 20.27g/m3 20.07g/m3
06/08/2025 31.08°C 28.5°C 28.1°C 28°C 32°C 29.92°C 27.6°C 27.1°C 28°C 3bgams, 853M33 nMPOMYdS.
17:50 60.60% 75.6% 75% 36% 86.5% 77% 79% It's hot, but it's getting cloudy.
19.5g/m3 21.15g/m?3 20.53g/m3 12.17g/m3 | 26.14g/m3 20.5g/m3 20.46g/m3
07/08/2025 30.34°C 26.8°C 26.3°C 27°C 29°C 30.02°C 26.9°C 26.5°C 27°C
10:30 61.08% 77% 76% 44% 88.35% 78% 80%
18.89g/m3 19.62g/m3 18.83g/m3 12.65g/m3 | 26.85g/m3 19.98g/m3 20.04g/m3
07/08/2025 | 31.62°C 28.9°C 28.5°C 29°C 31°C 30.57°C 27.6°C 27.1°C 28°C 80 ©MJs dsannsb bgm.
17:50 58.05% 73.4% 73% 37% 87.82% 77% 79% It has been very hot all day.
19.23g/m3 20.99g/m3 20.42g/m3 11.85g/m3 | 27.49g/m3 20.5g/m3 20.46g/m3
08/08/2025 29.49°C 26.2°C 25.9°C 26°C 28°C 30.44°C 26.7°C 26.2°C 27°C
11:00 68.91% 83.5% 81% 49% 92.16% 80% 81%
20.35g/m3 20.57g/m3 19.63g/m3 13.34g/m3 | 28.65g/m3 20.27g/m3 19.96g/m3
08/08/2025 27.42°C 26.9°C 26.8°C 27°C 31°C 30.17°C 26.9°C 26.5°C 27°C
18:10 69.02% 77% 75% 39% 83.45% 77% 78%
18.2g/m3 19.72g/m3 19.11g/m3 12.49g/m3 | 25.57g/m3 19.72g/m3 19.54g/m3
09/08/2025 | 19.84°C 20.8°C 20.6°C 20°C 29°C 28.2°C 25.5°C 25.1°C 26°C 33 ma8g 06B36bayMe©
11:30 85.70% 89.6% 84% 41% 73.58% 73% 71% §300000.
14.68g/m3 16.23g/m3 15.04g/m3 11.79g/m3 | 20.25g/m3 17.3g/m3 16.45g/m3 It rained heavily all night.
09/08/2025 | 30.59°C 24.9°C 24.3°C 25°C 30°C 29.77°C 26.7°C 26.3°C 27°C §3080L 8803 8% 3o8M30s.
18:10 54.85% 78.3% 78% 39% 78.76% 74% 75% The sun came out after the rain.
17.19g/m3 17.94g/m3 17.27g/m3 11.84g/m3 | 23.61g/m3 18.75g/m3 18.58g/m3
10/08/2025 24.17°C 22.9°C 22.6°C 23°C 27°C 30.44°C 26°C 25.7°C 26°C
11.35 82.05% 92.1% 90% 48% 89.77% 78% 79%
18.04g/m3 | 18.83g/m? | 18.09g/m? 12.36g/m® | 27.91g/m? 19g/m?3 18.93g/m?
10/08/2025 27.36°C 25°C 24.8°C 25°C 31°C 30.60°C 26.9°C 26.5°C 27°C
15.15 65.30% 79.9% 81% 38% 84.89% 77% 78%
17.16g/m3 18.41g/m3 18.45g/m3 12.17g/m3 26.62g/m?3 19.72g/m3 19.54g/m3
05/09/2025 28.33°C 25.2°C 24.8°C 25°C 26°C 31.38°C 24.9°C 24.8°C 25°C
18:10 59.38% 74.4% 75% 51% 81.4% 72% 76%
16.5g/m3 17.33g/m® | 17.08g/m3 12.43g/m® | 26.61g/m? 16.49g/m? 17.31g/m?
06/09/2025 29.37°C 25.2°C 24.3°C 24°C 22°C 30.07°C 24.4°C 24.2°C 24°C
10:10 49.57% 64.8% 66% 71% 73.73% 69% 70%
14.54g/m3 | 15.1g/m?3 14.62g/m? 13.79g/m? | 22.47g/m? 15.37g/m? 15.41g/m?
06/09/2025 30.20°C 27°C 26.2°C 27°C 26°C 31.64°C 25.5°C 25.3°C 25°C
18:00 52.45% 66% 68% 55% 77.64% 71% 72%
16.09g/m3 17g/m3 16.75g/m3 13.4g/m3 25.88g/m?3 16.81g/m3 16.87g/m3
08/09/2025 24.94°C 22.3°C 20.8°C 22°C 21°C 29.77°C 23.9°C 23.8°C 24°C
11:40 61.11% 71.1% 75% 81% 74.32% 71% 71%
14.03g/m3 14.05g/m3 13.59g/m3 14.85g/m3 | 22.28g/m3 15.37g/m3 15.28g/m3
08/09/2025 29.69°C 23.4°C 22.2°C 23°C 22°C 30.57°C 24.3°C 24.1°C 24°C
17.55 54.9% 76.9% 80% 75% 77.49% 72% 73%
16.39g/m3 16.18g/m3 15.72g/m3 14.57g/m3 | 24.26g/m3 15.94g/m3 15.98g/m3
09/09/2025 27.54°C 23.2°C 21.8°C 22°C 22°C 30.47°C 23.5°C 23.3°C 23°C
11:00 58.35% 75.6% 79% 76% 79.76% 73% 74%
15.49g/m3 15.73g/m3 15.17g/m3 14.76g/m3 | 24.83g/m3 15.45g/m3 15.48g/m3
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09/09/2025 | 20.98°C 22.2°C 21.5°C 22°C 24°C 30.47°C 23.6°C 23.3°C 23°C dmafmydmymos. Abydgjee
17:55 78.71% 80.2% 80% 70% 80.27% 74% 75% §3000L.
14.41g/m3 15.76g/m3 15.09g/m3 15.24g/m3 | 24.99g/m3 15.75g/m3 15.69g/m3 It's cloudy. It's raining lightly.
10/09/2025 | 20.21°C 19.9°C 19.2°C 20°C 21°C 30.14°C 23°C 22.8°C 23°C danngfo Bm@mRdMYmMMdS.
11:00 81.48% 81.9% 89% 77% 79.27% 73% 74% albydndsc §3080.
14.26g/m3 14.08g/m3 14.68g/m3 14.11g/m3 | 24.25g/m3 15.01g/m3 15.05g/m3 It is heavily cloudy. It is raining
lightly.
10/09/2025 | 27.30°C 21°C 20.1°C 21°C 23°C 29.51°C 23.2°C 22.9°C 23°C §3080L s dmamNdmMymmdl
17:00 54.16% 76.5% 78% 65% 74.02% 71% 71% 8380033 8%35 o bLom Jhalb.
14.18g/m3 14.02g/m3 13.57g/m3 13.37g/m3 | 21.88g/m3 14.77g/m3 14.52g/m3 After rain and clouds, the sun is
shining and the wind is howling.
11/09/2025 22.87°C 20.3°C 18.9°C 19°C 19°C 28.67°C 22.8°C 22.6°C 23°C 910560 oM.
11:25 65.51% 74.9% 80% 82% 71.46% 69% 68% It is a sunny morning.
13.37g/m3 13.18g/m3 12.97g/m3 13.37g/m3 | 20.18g/m3 14.03g/m3 13.67g/m3
11/09/2025 | 20.40°C 21°C 20.3°C 21°C 18°C 28.52°C 23°C 22.6°C 23°C dmmndmymos, §3085b
18.10 70.05% 74.7% 75% 86% 70.39% 68% 68% 530M700.
12.4g/m3 13.69g/m3 13.2g/m3 13.21g/m3 | 19.71g/m3 13.99g/m3 13.67g/m3 It's cloudy, it's going to rain.
12/09/2025 19.83°C 18.9°C 17.8°C 18°C 17°C 28.72°C 21.5°C 21.2°C 21°C b60oLmnabo 8060y, AbYONJo©
10:35 81.53% 83.1% 90% 91% 80.08% 73% 74% $308L, BoaMad dodmenb 3%B7E.
13.96g/m3 13.47g/m3 13.67g/m3 13.17g/m3 | 22.67g/m3 13.77g/m3 13.72g/m3 The weather is foggy, it's raining
lightly, but the sun is also
coming out.
12/09/2025 19.26°C 19.2°C 18.6°C 19°C 19°C 29.54°C 22°C 21.6°C 22°C
17:50 80.70% 90% 90% 74% 83.11% 75% 76%
13.36g/m3 14.85g/m3 14.33g/m3 12.06g/m3 | 24.61g/m3 14.57g/m3 14.42g/m3
13/09/2025 19.45°C 18.5°C 17.8°C 18°C 15°C 29.19°C 21.5°C 21.2°C 21°C 65§3085M 09, B3aMsd godmeonls
10:30 84.21% 91.6% 94% 93% 84.89% 76% 76% 9%).
14.1g/m3 14.5g/m3 14.27g/m3 11.99g/m3 | 24.66g/m3 14.34g/m3 14.09g/m3 It's raining, but the sun is coming
out.
13/09/2025 22.4°C 21°C 20.2°C 21°C 16°C 29.34°C 22.5°C 22.1°C 22°C
18:25 65.24% 76.2% 76% 88% 77.76% 74% 73%
12.96g/m3 13.97g/m3 13.3g/m3 11.99g/m3 | 22.77g/m3 14.79g/m3 14.26g/m3
14/09/2025 26.20°C 21.4°C 20.1°C 20°C 14°C 27.6°C 21.9°C 21.5°C 22°C 3390M90500
10:50 51.56% 66.6% 68% 89% 70.83% 64% 65% AmEOMHPOMYMMOSS.
12.7g/m3 12.49g/m3 11.82g/m3 10.74g/m3 | 18.86g/m3 12.36g/m3 12.26g/m3 There is variable cloudiness.
14/09/2025 29.94°C 23.3°C 22.2°C 23°C 16°C 25.79°C 22.7°C 22.5°C 23°C 399mo@amy, 3B0sbo mys.
16:50 36.38% 50.5% 48% 82% 56.98% 61% 55% It's a sunny day.
11.01g/m3 10.57g/m3 9.43g/m3 11.18g/m3 | 13.72g/m3 12.33g/m3 10.99g/m3
06/10/2025 20.39°C 19.4°C 18.6°C 19°C 19°C 23.4°C 19.5°C 19.2°C 19°C 3390M90500
11:15 71.34% 76.3% 81% 60% 84.42% 75% 78% AMEOMOHPOMYMMOSS.
12.62g/m3 12.74g/m3 12.9g/m? 9.78g/m3 17.76g/m3 12.78g/m3 12.87g/m3 There is variable cloudiness.
06/10/2025 21.62°C 20.4°C 19.8°C 20°C 19°C 24.34°C 19.9°C 19.6°C 20°C
18:00 67.06% 77.1% 80% 64% 86.01% 76% 79%
12.74g/m3 13.64g/m3 13.67g/m3 10.43g/m3 | 19.09g/m3 13.06g/m3 13.34g/m3
07/10/2025 17.15°C 17.6°C 17.1°C 17°C 17°C 22.23°C 19°C 18.8°C 19°C
09:35 70.14% 72.3% 72% 73% 72.49% 71% 69%
10.25g/m3 | 10.85g/m3 | 10.48g/m3 10.57g/m? | 14.27g/m? | 11.58g/m® | 11.12g/m?
07/10/2025 31.4°C 24.5°C 22.5°C 24°C 22°C 23.28°C 20.4°C 20.5°C 20°C
16:05 36.45% 54.1% 56% 63% 69.92% 69% 65%
11.93g/m3 12.12g/m3 11.19g/m3 12.23g/m3 15.05g/m3 12.21g/m3 11.57g/m3
08/10/2025 23.15°C 22.7°C 21.8°C 22°C 19°C 21.68°C 19.9°C 19.6°C 20°C
10:10 47.2% 53.9% 51% 64% 64.94% 64% 63%
9.79g/m? 10.9g/m? 9.79g/m? 10.43g/m? | 12.38g/m? 11g/m3 10.64g/m?
08/10/2025 27.08°C 26°C 25.5°C 26°C 21°C 23.4°C 21.4°C 21.1°C 21°C
18:05 44.2% 52.5% 49% 63% 66.99% 64% 63%
11.44g/m3 12.79g/m3 11.61g/m3 11.55g/m3 | 14.1g/m?3 12.01g/m3 11.61g/m3
09/10/2025 18.09°C 19.4°C 19.2°C 19°C 19°C 21.63°C 20°C 19.8°C 20°C
09:40 69.93% 66.2% 68% 60% 66.67% 64% 64%
10.80g/m3 10.92g/m3 11.22g/m3 9.78g/m3 12.67g/m3 11.07g/m3 10.94g/m3
09/10/2025 18.88°C 20.6°C 20.3°C 20°C 21°C 23.91°C 20.6°C 20.2°C 21°C
18:00 75.24% 74.5% 73% 58% 79.52% 72% 73%
12.18g/m3 13.34g/m3 12.85g/m3 10.63g/m3 | 17.22g/m3 12.89g/m3 12.77g/m3
10/10/2025 13.4°C 13.8°C 13.8°C 13°C 16°C 20.32°C 18.6°C 18.2°C 19°C
09:50 79.77% 79.1% 80% 67% 67.11% 66% 64%
9.28g/m3 9.43g/m3 9.53g/m3 9.13g/m3 11.82g/m3 10.51g/m3 9.95g/m3
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10/10/2025 12.48°C 14.1°C 13.6°C 14°C 16°C 20.67°C 18.5°C 18.1°C 18°C
18:00 88.38% 85.8% 88% 55% 71.68% 68% 68%
9.71g/m3 10.42g/m3 10.36g/m3 7.5g/m3 12.89g/m3 10.76g/m3 10.51g/m3
11/10/2025 12.95°C 12.2°C 11.6°C 12°C 16°C 19.37°C 17.9°C 17.5°C 18°C
11:00 83.18% 86.1% 88% 55% 65.94% 65% 62%
9.41g/m3 9.29g/m3 9.15g/m3 7.5g/m3 10.99g/m3 9.93g/m3 9.25g/m3
11/10/2025 14.63°C 13.6°C 12.9°C 13°C 15°C 19.94°C 18.2°C 18.1°C 18°C
17:55 71.71% 82.2% 82% 57% 66.87% 65% 63%
8.99g/m3 9.68g/m3 9.24g/m3 7.31g/m3 11.52g/m3 10.11g/m3 9.74g/m3
12/10/2025 | 14.17°C 13.8°C 13.1°C 14°C 15°C 18.7°C 06@3Mngmdn 8mbsgdgdol
10:10 63.05% 66% 66% 52% 57.67% 3obmazs 39M dmbymboos
7.69g/m3 7.87g/m3 7.53g/m3 6.67g/m3 9.24g/m3 Lag3mabom MoGysmol gsdm.
Data could not be measured
indoors due to church rituals.
13/10/2025 10.77°C 12.2°C 11.9°C 12°C 13°C 18.75°C 17.1°C 16.8°C 17°C
10:35 90.88% 88.4% 88% 84% 70.70% 67% 68%
8.97g/m3 9.54g/m3 9.32g/m3 9.53g/m3 11.36g/m3 9.76g/m3 9.73g/m3
13/10/2025 11.38°C 12.1°C 11.6°C 12°C 12°C 18.79°C 16.9°C 16.6°C 17°C
18:10 88.08% 89.6% 90% 89% 71.78% 68% 68%
9.03g/m3 9.61g/m3 9.36g/m3 9.49g/m3 11.56g/m3 9.78g/m3 9.61g/m3
14/10/2025 17.98°C 13.6°C 12.2°C 13°C 14°C 17.61°C 16.9°C 16.5°C 17°C
11:50 55.90% 70.3% 73% 64% 59.47% 60% 54%
8.58g/m3 8.28g/m3 7.88g/m3 7.72g/m3 8.93g/m3 8.63g/m3 7.59g/m3
14/10/2025 21.95°C 14.2°C 12.8°C 14°C 16°C 18.77°C 17.6°C 17.3°C 18°C
17:00 44.26% 72.2% 75% 59% 65.7% 63% 61%
8.57g/m3 8.82g/m3 8.4g/m3 8.04g/m3 10.57g/m3 9.45g/m3 8.99g/m3
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1. Introduction

The report concerns the analytical section carried out on selected samples of natural stone collected
during the visit held in December 2009 and partially presented during the one-day seminar held in

Thilisi in May 2010.

The goal of the research is the characterization of the natural stones used in the religious Georgian
architecture with particular emphasis on the natural stones and deterioration product with regard to

Gelati Monastery (main church and St. George church).

The analytical techniques adopted are Optical Microscopy (OM) both in transmitted and incident light,
Infrared Spectroscopy (FTIR), X-Ray Diffraction (XRD) and X-Ray Fluorescence of the major elements

(XRF).

2. Samples

Institute of Materials and Constructions

Table 1. reports the list of the samples, the description and the location.

Table 1. List of the samples, description and location

N Description and location

ANO1 | Volcanic rock from the West fagade of Anchiskati Church in Thilisi
ANO2 | Volcanic rock from the Sud facade of Anchiskati Church in Thilisi
ANO3 | Volcanic rock from the East fagcade of Anchiskati Church in Thilisi

SI01 Yellow tuff from the west facade of Sioni Church in Thilisi

METO1 | Sandstone from the main facade of Metekhi church in Thilisi
METO02 | Sandstone from the main facade of Metekhi church in Thilisi

JVAO1l | Sandstone from the West fagade of Jvari church

SVEO1 | Green Tuff from the West facade of Svetiskhoveli church

BOLO3 | Green Tuff from the main facade of Bolnisi church

GELO1 | Yellow patina from the Nord facade of the main church in Gelati Monastery
GEL02 | Limestone from the Nord fagade of the main church in Gelati Monastery

SGO01 | Yellow patina from the West facade of St. George church
SGO02 | Incrustation from the main portal of St. George church

SG08 Stone from the South facade

SGO03 | Efflorescences from the stone decoration, main portal of St. George church
SG04 | Efflorescences from the stone decoration, main portal of St. George church
SGO06 | Stone forming the portal decoration, main portal of St. George church
SGO07 | White concretion inside the main portal of St. George church

SG09 | Stone forming the portal decoration, main portal of St. George church

Research and education for the conservation of cultural heritage in Georgia
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3. Experimental

3.1. Optical microscopy (OM)

Sample ANO1

Fig. 1
Sampling point

Petrography

. Yellow-brownish Clay minerals.

. Opaque Minerals (probably Iron-Oxides) with irregular shape and jagged edges.

. Quartz predominantly in the ground mass and in some phenocrystals (rarely embayed).

. Calcite, in few clean and coarse grained rhombohedral crystals and in some deformed crystals
with jagged edge (probably secondary Calcite).

. Plagioclases in deformed crystals, at times relicts or partially altered.

. K-Feldspar, at times altered (sericitic alteration), deformed and often relict.

In the sample it is not possible to observe pores or cracks, so the porosity is virtually absent, and the
rock is very compact (according to the macroscopic observations). Matrix is characterized by bands
and slight flow layering of glassy and amorphous material (small particles of volcanic glass more or
less welded, called volcanic ash).

Altered Tuff, probably linked with low-grade metamorphism (burial metamorphism (Meta-tuff).

200 pim

Fig. 1a. Ground mass mainly composed of glassy amorphous | Fig. 1b. As in Fig. 1a., N+

material, many opaque minerals and clay. Some deformed
Calcite crystals are present (N//)
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Sample ANO2

Fig. 2
Sampling point

Petrography

Paragenesis is composed of the following minerals:

K-Feldspar, sometimes associated with rare Biotite, often relict and in small crystals. Are also present
many spherulitic structures composed of K-Feldspar and/or silica.

Ground mass composed of glassy amorphous material and microcrystalline K-Feldspar.

Opaque minerals (probably Iron Oxides) with irregular shape and jagged edges.

Accessory Clay mineral.

In the sample are not seen pores or cracks, so the porosity is virtually absent, and the rock is very
compact (according with macroscopic observation). Matrix is characterized by bands and slight flow
layering of glassy and amorphous material (small particles of volcanic glass more or less welded).

It is possible to define this rock an Altered Rhyolitic Tuff probably linked with low-grade
metamorphism (burial metamorphism (Meta-tuff).

o

ig. 2a. Ground mass compoed of glassy amorphous
material and microcrystalline K-Feldspar (N//)
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Sample ANO3

Fig. 3
Sampling point

Petrography

The sample paragenesis is composed of the following minerals:

Yellowish-brown Clay Minerals.

Opaque minerals, probably Iron Oxides with irregular shape and jagged edges.

Relict of Quartz.

Glassy amorphous material.

Relicts of K-Feldspar.

Deformed Calcite with jagged edges, usually in association with relicts of K-Feldspar.

Kaolin Minerals associated with altered K-Feldspar.

Accessory Clay mineral.

Pores or cracks are not visible, so the porosity is virtually absent, and the rock is very compact. Matrix
is characterized by slight bands and flow layering of glassy and amorphous material (small particles of
volcanic glass more or less welded, called volcanic ash) partially masked by alteration and clay
minerals.

It is possible to define this rock an Altered Tuff, probably linked with low-grade metamorphism (burial
metamorphism (Meta-tuff).

200 pm F L 200 pm

Fig. 3a. Ground mass composed of glassy amorphous | Fig. 3b
material and relicts of quartz and K-feldspars (N//)

. As in Fig. 3a., N+
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Sample SIO01

Fig. 4
Sampling point

Petrography

The mineral paragenesis is composed of the following minerals:

Quartz exclusively in the groundmass.

Yellow-brownish Clay minerals.

Opague Minerals, probably Iron-Oxides with irregular shape and jagged edges.

Accessory Rutile (or Hematite).

Accessory Micritic Limestone.

Fragments of glassy amorphous material.

Presence of superficial concretions and veins composed of Gypsum (?).

It is not possible to observe pores or cracks, so the porosity is virtually absent, and the rock is very
compact. It is possible to define this rock a Microcrystalline Quartz Rock.

200 pm - 85 5y, : 9 : B
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Sample MET01

Fig. 5
Sampling area

Petrography

The mineral paragenesis is composed of the following minerals:

Quartz.

K-Feldspar, (Microcline and Orthoclase), often characterized by sericitic alteration.

Opaque minerals, probably Iron Oxides with reddish-brown or black color.

Plagioclases.

Rare Glauconite.

Rare and irregular crystals of Calcite, with jagged edges.

Rare lumps of Clay Minerals often associated with opaque minerals.

In the sample are not seen pores or cracks, so the porosity is virtually absent (at the scale of sample).
The maximum size of crystal is @MED (600 - 900) um - (1.5 - 1.65) mm.

Based on these observations is possible to define this rock a medium-fine grained Quartz-Feldspar
Sandstone. The structure is grain-supported and the cement is probably composed of silica.

[ Mo
AN S O

Fig. 5a. Composition, structure and textur

-

- '3 [ 4
e (N/)) Fig. 5b. As in Fig. 5a., N+
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Sample MET02

Fig. 6
Sampling area

Petrography

The mineral paragenesis is composed of the following minerals:

Calcite, irregular crystals, often deformed with jagged edges; rarely sparry crystals.

Quartz.

Clasts of micritic, biomicritic and biosparitic limestone.

K-Feldspar.

Rare Glauconite, Chlorite and Muscovite.

Dark Opaque Minerals, probably Iron Oxides.

In the sample are present small amounts of little pores and rare cracks, therefore the porosity of the
rock is low. The maximum size of crystal is @GMED (100 - 150 - 250) pm.

Based on these information is possible to define that this rock is a fine grained Calcarenite with
Quartz. The structure is grain-supported and the cement is composed of carbonate.

¥ ; ): 4 ...-

i L

Fig. 6a. Composition, structure and texture (N//) Fig. 6b. As in Fig. 6a., N+
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Sample JVAO1

Fig. 7
Sampling point

Petrography

The mineral paragenesis is composed of the following minerals:

Calcite, irregular crystals, often deformed with jagged edges; rarely sparry crystals.

Quartz.

Clasts of micritic, biomicritic and biosparitic limestone.

K-Feldspar.

Rare Glauconite, Chlorite and Muscovite.

Dark Opaque Minerals, probably Iron Oxides.

In the sample are present small amounts of little pores and rare cracks, therefore the porosity of the
rock is low. The maximum size of crystal is @GMED (100 - 150 - 250) pm.

Based on these information is possible to define that this rock is a fine grained Calcarenite with
Quartz. The structure is grain-supported and the cement is composed of carbonate.

'“‘9'0"

Fig. 7a. Composition, structure and texture

(N/h Fig. 7b. As in Fig. 7a., N+

Research and education for the conservation of cultural heritage in Georgia
127420_127915/1
Int. Report Number 6915 02

10



SUPSI-DACD Institute of Materials and Constructions

Sample SVEO1

Fig. 8
Sampling point

Petrography

Quartz in crystals with @ (50 - 200) um ~ 800 um and in some small crystals in groundmass.
K-feldspar (sanidine) in some twinned crystals @MED (500 - 700) pum.

Plagioclases in many zoning crystals @ (250 - 800) um.

Rare Calcite (probably secondary) irregularly shaped with jagged edges.

Opaque minerals consist of metal oxides (iron oxides?) with irregular shape and jagged edges.

Green minerals (Chlorite? Glauconite?) within the matrix in plagiarism and patches.

Matrix is characterized by bands and flow layering of glassy and amorphous material (small particles
of volcanic glass welded, called volcanic ash) with some small crystals of quartz and feldspar. These
ash bands quite continuous and welded, but in some areas of the sample they are apparently
discontinuous and non-welded.

Based on these observations is possible to define this rock a Glassy Rhyolitic Tuff (enough welded).

200 ym

Fig. 8a. Fine particles of glassy amorphous material forming | Fig. 8b. As in Fig. 8a., N+
the matrix with some small crystals of quartz and feldspar.

(N/7)
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Sample BOLO1

Fig. 9
Sampling point

Petrography

Glassy amorphous material forming the matrix with a lot of small crystals of quartz and feldspar. It is
possible to observe some coarse fragments of amorphous material completely extinguished under
crossed polars.

Quartz in many deformed crystals with GMED (100 - 200) um and in many small crystals in
groundmass.

K-feldspar (sanidine) in some twinned and altered crystals.

Plagioclases in few zoning crystals.

Green minerals (probably Glauconite) which occurs in the form of “little bubbles” or in veins associated
with some other altered minerals.

Opaque minerals consist of metal oxides (supposedly iron oxides) with irregular shape and jagged
edges.

Calcite irregularly shaped with jagged edges. The appearance of calcite crystals suggest that it is
probably secondary Calcite.

It is possible to define this rock a Rhyolite Tuff. Matrix is characterized by slight bands and flow
layering of glassy and amorphous material (small particles of volcanic glass more or less welded,
called volcanic ash) with many little crystals of Quartz and Feldspars.

200 pm

Fig. 9a. Glassy amorphous méteria] foring the matrix (N//) Fig. 9b. As in Fig. 9a., N+
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Sample BOL03

Fig. 9
Sampling point

Petrography

Glassy amorphous material forming the matrix with a lot of small crystals of quartz and feldspar. It is
possible to observe some coarse fragments of amorphous material completely extinguished under
crossed polars.

Quartz in many deformed crystals with GMED (100 - 200) um and in many small crystals in
groundmass.

K-feldspar (sanidine) in some twinned and altered crystals.

Plagioclases in few zoning crystals.

Green minerals (probably Glauconite) which occurs in the form of “little bubbles” or in veins associated
with some other altered minerals.

Opaque minerals consist of metal oxides (supposedly iron oxides) with irregular shape and jagged
edges.

Calcite irregularly shaped with jagged edges. The appearance of calcite crystals suggest that it is
probably secondary Calcite.

It is possible to define this rock a Rhyolite Tuff. Matrix is characterized by slight bands and flow
layering of glassy and amorphous material (small particles of volcanic glass more or less welded,
called volcanic ash) with many little crystals of Quartz and Feldspars.

200 pm

Fig. 9a. Glassy amorphous méteria] foring the matrix (N//) Fig. 9b. As in Fig. 9a., N+
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Sample GELO1

Fig. 10
Sampling point

Stratigraphy

0. Dolomitic limestone
1. Yellowish Ca-oxalate patina

o' W
. Galcium, oga!ates,

Fig. 10a. Stratigraphy under incident light
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Sample GELO2

Fig. 11
Sampling point

Petrography

Matrix, consisting of sparry Calcite (and/or Dolomite).

Calcite (and/or Dolomite) in sparry crystals (clean and coarse grained rhombohedral crystals of
Calcite) and in irregular plagiarism and patches.

Rare and small crystals of quartz with @GMED ~ 200 pum, randomly distributed.

In the sample are present many pores which are characterized by crystallization of Calcite within them.
It is possible to define this rock a Dolomitic limestone.

erial forming th

Fig. 11a. Glassy amorphous mat e matrix (N//) | Fig. 11b. A in Fi. 1a.,N+ '
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Sample SG06

Fig. 12
Sampling point

Petrography
Mineral paragenesis as reported below.

Matrix, consisting of sparry Calcite and Dolomite. Calcite and Dolomite crystals appear
most of the time with their own rhombhoedral shape and sometimes with irregular shape.
QMAX ~ (100 - 150) pHm.

K-Feldspar (Orthoclase), with @yep ~ (80 - 100 - 200) um and Byax ~ (300 - 400 - 950) pm.
grains are generally elongate with prismatic or tabular habit; sometimes it is possible to
observe twinning (generally Carlsbad).

Rare crystals of Quartz, with @yep ~ (50 - 80 - 100) um, randomly distributed.

Traces of Muscovite in small flakes (size about 50 - 70 - 80 - 100 pm).

Opaque minerals @yax ~ (50 - 70 - 300) pum which occur in small grains arranged along
structures like bands or like lumps or patches.

Many pores are present characterized by crystallization of sparry rhombhoedral Calcite
within them. The estimated average porosity is about 10% by volume.

In association with several cavities it is possible to observe rare agglomerations probably
composed of terrigenous material.

The sample is characterized by bands composed of brown-reddish material which probably
consist of Fe-Ox or maybe clay minerals.

Based on these observations is possible to define this rock a Sparitic Dolostone.

......

Fig. 12b. As in Fig. 12a., N+

Fig. 12a. Miheral paragenesis of Sparitic Dolostone“(N//)
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Sample SG08

Fig. 13
Sampling point

Petrography
Mineral paragenesis as reported below.

Matrix, consisting of microsparry (sometimes sparry) Calcite and Dolomite. Calcite and
Dolomite crystals appear generally with their own rhombhoedral shape whit @yax ~ (50 -
70) um.

K-Feldspar (predominant Orthoclase, subordinate Sanidine and traces of Microcline), with
Duax ~ (450 - 500) um - 1.1 mm. Grains are generally elongate with prismatic or tabular
habit sometimes it is possible to observe twinning (generally Carlsbad or crosshatched).
Quartz, with @yep ~ (50 - 80 - 100 - 150 - 200) um and Byax 550 pm - 1.7 mm.

Traces of Muscovite in small flakes (size about ~ 50 pum).

Opaque minerals with @yax ~ (50 - 70 - 300) pum. Presence of a large Opaque Mineral (740
pm) associated with relict of pyroxene.

Cryptocrystalline lithic fragments (maybe Tridimite?)

Pores and cavities present, the estimated average porosity is about (5 - 10)% by volume.
The sample is characterized by structures like bands or like lumps or patches composed of
brown-reddish material which probably consist of Fe-Ox or maybe clay minerals
(sometimes these structures appear like small thin veins).

It is possible to observe some fossil fragments of foraminifera.

It is possible to define this rock a Biosparitic Dolostone.

Fig. 13a. Mineral paragenesis (N//)

Fig. 13b. As in Fig. 13a., N+
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Sample SG09

Fig. 14
Sampling point

Petrography
Mineral paragenesis as reported below.

Matrix consisting of sparry and microsparry Calcite and Dolomite. Calcite and Dolomite
crystals appear generally with their own rhombhoedral shape whit @yax ~ (100 - 150) pm. It
is possible to observe some veins patrtially filled with secondary mosaic Calcite.

The sample is characterized by structures like bands or lumps or patches composed of
brown-reddish material which probably consist of Fe-Ox or maybe clay minerals.
Pores and cavities are present, the estimated average porosity is about 2% by volume.

Based on these observations is possible to define this rock a Sparitic Dolostone.

~200 pm
Fig. 14a. Mineral paragenesis (N//) ig. 14b. As in Fig. 14a., N+
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3.2. X-Ray Diffraction (XRD)

The analysis has been carried out on randomly oriented specimens after homogeneous grinding
inside an agate mortar.

BOLO3 e
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BlsuPsi_APR10_BOL 3 - File: SUPSI_APR10_BOL_3.raw - Type: 2Th/Th locked - Start: 5,000 ° - End: 55.006 ° - Step: 0.020 ° - Step time: 145.1 s - Temp.: 25 °C (Room) - Time Started: 6 s - 2-Theta: 5
Operations: Background 0.000,1.000 | Import
0-033-1161 (D) - Quartz, syn - SIO2 - Y: 34.44 % - d x by: 1. - WL: 1.5406 - Hexagonal - a 4.91340 - b 4.91340 - ¢ 5.40530 - alpha 90.000 - beta 90.000 - gamma 120.000 - Primitive - P3221 (154) - 3 -
0-041-1480 (1) - Albite, calcian, ordered - (Na,Ca)AI(Si,Al)308 - Y: 13.12 % - d x by: 1. - WL: 1.5406 - Triclinic - a 8.16100 - b 12.85800 - ¢ 7.11200 - alpha 93.680 - beta 116.420 - gamma 89.390 - Bas
0-010-0393 (*) - Albite, disordered - Na(Si3A)OB - Y: 14.47 % - d x by: 1. - WL: 1.5406 - Triclinic - a 8.16500 - b 12.87200 - ¢ 7.11100 - alpha 93.450 - beta 116.400 - gamma 90.280 - Base-centered -
00-019-0931 (D) - Orthoclase - KAISI308 - Y: 4.00 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 8.55600 - b 12.98000 - ¢ 7.20500 - alpha 90.000 - beta 116.000 - gamma 90,000 - Base-centered - C2/m (
[2J00-021-0993 (1 - Muscovite-1M, magnesian - KMgAISI4010(OH)2 - Y: 5.61 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 5.20800 - b 8.00600 - ¢ 10.07100 - alpha 90.000 - beta 101.000 - gamma 90.000 -

Mineralogical phases (expressed in order of relative abundance)
Quartz, Albite, Orthoclase, Muscovite

Fig. 16
XRD sample
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EUPSLAPRNJ\NJ - File: SUPSI_APR10_AN_1.raw - Type: 2Th/Th locked - Start: 5.000 ° - End: 55.006 ° - Step: 0.020 ° - Step time: 290.2 s - Temp.: 25 °C (Room) - Time Started: 5 s - 2-Theta: 5.0
Operations: Background 0.000,1.000 | Import
100-021-0816 (*) - Gypsum - CaS04-2H20 - Y: 14.61 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 6.28600 - b 15.21300 - ¢ 5.67800 - alpha 90.000 - beta 114.100 - gamma 90.000 - Base-centered - C2/c
307022—1212 (D) - Orthoclase - KAISI308 - Y: 73.12 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 8.56100 - b 12.99600 - ¢ 7.19200 - alpha 90.000 - beta 116.000 - gamma 90.000 - Base-centered - C2/m
0-019-1184 (1) - Albite, ordered - NaAISi308 - Y: 56.70 % - d x by: 1. - WL: 1.5406 - Triclinic - a 8.13800 - b 12.79000 - ¢ 7.16100 - alpha 94.270 - beta 116.600 - gamma 87.690 - Base-centered - C-1 (

Mineralogical phases (expressed in order of relative abundance)
Gypsum, Orthoclase, Albite
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Fig. 17
XRD sample
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Fig. 18
XRD sample
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0-011-0417 (D) - Hyalophane - (K,Ba)(Al,S)2Si208 - Y: 17.91 % - d x by: 1. - WL: 1.5406 -

Mineralogical phases (expressed in order of relative abundance)
Orthoclase, Hyalophane
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@llsuPsi_APR10_S10_1 - File: SUPSI_APR10_S10_1L.raw - Type: 2Th/Th locked - Start: 5.000 ° - End: §5.006 ° - Step: 0,020 ° - Step time: 145.1 5 - Temp.: 25 °C (Room) - Time Started: 5 s - 2-Theta: 5.00
Operations: Background 0.000,1.000 | Import
[Mhoo-033-1161 (D) - Quartz, syn - SIO2 - Y: 72.95 % - d x by: 1. - WL: 1.5406 - Hexagonal - a 4.91340 - b 491340 - ¢ 5.40530 - alpha 90.000 - beta 90,000 - gamma 120,000 - Primifive - P3221 (154) - 3 - 11
100-006-0046 (D) - Gypsum - CaSO4-2H20 - Y: 2.49 % - x by: 1. - WL: 1.5406 - Monoclinic - a 5.68000 - b 15.18000 - ¢ 6.51000 - alpha 90.000 - beta 118.400 - gamma 90.000 - Body-centered - 12/a (15)
[2)o0-001-0527 (D) - Kaolinite - AI2Si205(OH)4 - Y: 2.52 % - d x by: 1. - WL: 1.5406 - Triclinic - a 5.14000 - b 8.93000 - ¢ 7.37000 - alpha 91.800 - beta 104.500 - gamma 90.000 - 327.337 - F19= 1(0.0434,3
100-004-0477 (D) - Anatase, syn - TO2 - Y: 1.70 % - d x by: 1. - WL: 1.5406 - Tetragonal - a 3.78300 - b 3.78300 - ¢ 9.51000 - alpha 80.000 - beta 90,000 - gamma 90.000 - Body-centered - 14V/amd (141)
[2300-003-0863 (D) - Magnetite - Fe304 - Y: 0.83 % - d x by: 1. - WL: 1.5406 -

"

Mineralogical phases (expressed in order of relative abundance)
Quartz, Gypsum, Kaolinite, Anatase, Magnetite

3.3. Infrared spectroscopy (FTIR)

The analysis has been carried out in Attenuated Total Reflectance (ATR) in the range 4000-600 cm™.

Fig. 20 1“'5
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SG-01
Yellow patina ®

cm-1

4000.0 3600 3200 2800 2400 2000 1800 1600

1400 1200

1000

600.0

Characteristic frequencies due to Whewellite CaC,0,4-H,0 (*) and Dolomite CaMg(CO3); (V)

Research and education for the conservation of cultural heritage in Georgia
1Z27420_127915 /1
Int. Report Number 6915 02

21



SUPSI-DACD

Fig. 21
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Fig. 23
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4, Discussion and concluding remarks

The analyses carried out on the natural stones used in the main important religious Georgian sites
allowed to characterize the materials in terms of their composition and microstructure.

Two types of porous natural building materials were largely used: sandstones and volcanic tuffs with
ryolithic composition.

In Gelati monastery (main church and St. George church) different types of dolomitic limestones were
used. This material was locally available.

The state of conservation is particularly precarious for sandstones and volcanic tuffs being susceptible
to weathering processes such as water absorption, frozen, salt crystallization, air pollution.
Consequences are granular disgregation, erosion, alveolization, exfoliation, rounding.

In Gelati monastery the yellowish colour visible on the facades is due to the presence of Fe-oxides
within the matrix of the stones and to Ca-oxalates deriving in this case, most probably, by the
biodeterioration.

The state of conservation of the main portal of St. George church is compromised, furthermore, by salt
crystallization (niter) and scaling determining detachment of significant portion of the stone.

This data will be integrated by the mapping of the state of conservation of the external facades in

Gelati Monastery in order to prepare a conservation concept.
After that, tests and treatments will be carried out on-site the next summer.

Canobbio, December 31 2010

Dr. Giovanni Cavallo
Institute of Materials and Constructions
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