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This study deals with the research and conservation of an illuminated manuscript that began in
1989 and, after a long hiatus, was completed in 2024. Work methods used in the past and today are
compared, alongside discussion of conservation equipment and materials, which have advanced
considerably. Today, new non-destructive methods of analysis are available to those working with
such valuable and fragile objects of written cultural heritage. The importance of interdisciplinary
teamwork in research and conservation is highlighted. Eight appendices provide additional
information, diagrams and analysis results to facilitate searching in the digitized manuscript and

enable new research and interpretations.
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An Illuminated Apocalypse with Interpretations from the Old Believer Community in
Kazashko, Bulgaria. Previous and Recent Conservation Efforts

The illuminated Book of the Apocalypse appeared in Russia in the late fifteenth and (mainly)
sixteenth century, and was associated with Russo-Byzantine iconography. Other traditions made
their appearance in illuminations and texts from the second half of the sixteenth century. A
significant moment came with the printing in Kiev in 1625 of the Commentary on the Apocalypse
by Andrew of Caesarea, an edition which was reproduced many times in manuscript form. Most of
the illuminated Apocalypses from the mid-seventeenth to the early twentieth century are associated
with Old Believers.'

Reforms in the Russian Church in the seventeenth century, the schism and the subsequent bans
on printing for the Old Believers extended the tradition of the manuscript book for more than
two centuries.” The Old Believers’ books combine features of the handwritten Russian book and
early printed books from the late sixteenth to early seventeenth centuries, imitating the layout,
headpieces, initials and semi-uncial script. The books are often corpuses of assorted types of text.
Eschatological prophecies spread and played an important role in shaping Old Believer ideology.
In these dramatic centuries, the Book of Revelation became an especially popular reading.’* One
such book has reached us through Old Believer fugitives who joined the Nekrasov Cossacks.
Some settled in the Kuban regions, and later in Asia Minor and Northern Dobrudzha.* In 1905
one family settled on the shore of the lake near Varna, Bulgaria; others followed, and in 1908 the
village of Kazashko was founded. Along with icons, the Old Believers also brought books that had

been used for centuries.
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DESCRIPTION

The manuscript contains 346 folios. The size of the book before disbinding was 200x170x85-110
mm (height, width, thickness), while the textblock measured 190x155x70 mm. After restoration
the book is 210x155-160x90 mm and the textblock 195x155x75 mm (Fig. 1, 2). The paper is light
and of medium thickness, with a Foolscap (Narrenkopf, La folie) watermark. The text is written in
semi-uncial script imitating typographical letters, with black and red ink used for headings. There
are 72 pen-drawn, ornamented large initials in black ink (Appendix 1, 1). The book contains two
parts — Apocalypse with interpretations (Apokalipsis tolkovyi) from f. 1r to f. 292r, finishing with a
prayer from f. 292v-293v — and Catechism from f. 295t to the end (conservation pencil foliation is
used throughout this paper). The Apocalypse has Cyrillic script signatures in the lower margin at the
start of each quire. Most of the missing folios are at the beginning of the manuscript — the Table of
Contents (Oglavlenie) — and at the end (App. 2). The richly illuminated Apocalypse includes 68 full-
page coloured miniatures (App. 1, 2) and one headpiece on f. 15r (Fig. 3). The two parts are written
in the same hand, though the semi-uncial of the Apocalypse is larger and more representative than
the semi-uncial of the Catechism. The dimensions of the written area measure 145x90 mm, in one
column, 13 lines. The manuscript features many later notes, inscriptions and drawings. A note of

possession is written on ff. 5 — 16r, and on p. 294v there is a humorous note in verse form (App. 3).

The gatherings consist of four bifolia each. Old repairs to the textblock with paper strips are evident,
and the textblock has been retrimmed during rebinding in the past. The textblock was sewn with a
supported sewing on three twisted cord supports with thick thread (App. 4). The binding is of black
leather on wooden boards. The blind tooled decoration (Fig. 4) consists of floral single tools — one
centre piece on the left board and smaller floral tools on the left and right board. The decoration

schema is different on each board (App. 5).

CONSERVATION WORK 1989 - 1991

In 1989, the manuscript was given to us as a graduation thesis in the Conservation Department at
the National Academy of Arts. Due to a lack of training in the conservation of objects on paper
and books, as well as the absence of necessary equipment and materials in the department, part of
the work was carried out in the two most advanced conservation laboratories for written cultural
heritage in Bulgaria at the time — in the St. Cyril and Methodius National Library, and later in
the State Archives. The Archaeographic Commission at the National Library established that the
book was written in the eighteenth century, based on stylistic features of the text and the script as
well as the Foolscap watermark (Fig. 5). As stated above, after the church schism in Russia in the
mid-seventeenth century, the Old Believers were denied access to printing presses. Even in the

nineteenth century, a high proportion of their religious books were copied by hand.

Condition of the book

Textblock

The book had been rebound in the past. Damage to the upper part of the leaves was repaired with rough
paper strips, covering parts of the text and illuminations. In the second binding, the textblock had been
retrimmed to an irregular shape, sometimes destroying the original foliation. The many inscriptions
and drawings testify to intensive use of the book. The paper was heavily soiled, ragged, with tears and
losses, and parts of the text had been smeared by touching with wet hands (Fig. 6). Long-term storage
of the book in a very humid environment had led in some places to adjacent leaves sticking together,
and inks had offset between facing pages and by soaking from the reverse side of the leaves. There
was grime on the outer lower corners from leafing, brownish water stains, wax drops, and damage due

to the action of insects and mould. However, for the most part the paper was relatively strong.

Binding

The binding consisted of wooden boards with a black calfskin covering (Fig. 7). The leather was
cracked, rubbed, cut and torn, with many losses, and in the spine area it had shrunk considerably
as a result of getting wet, preventing the book from closing. There were small remnants of two
leather fastening straps. The boards were of oak wood that had been attacked by insects and lost its

strength. The boards were bigger than the textblock, with bevelled edges and squares.

In the second binding, instead of a spine lining, strips of linen cloth were added, glued to the inside
of the wooden boards (Fig. 8). There were remnants of badly rotted endbands embroidered with
white and red threads.



Physical and chemical analyses

From a modern point of view, we would characterize the research carried out in 1989 as destructive
or micro-destructive. The methods and equipment known at the time required certain (if minimal)
amounts of original substance. For this reason, pigment and dye analyses of the miniatures were

not performed.

1. Fibres in the paper (Hertzberg test) — paper based on textile.

2. Paper acidity (pH), (drop method) — pH 6.8-7, neutral paper.

3. Sizing type (Biuret test) — animal glue in the sizing of the paper.

4, Black ink test — with 18% HCI. The ink is carbon ink (China ink, Indian ink), with small additions
of iron-gall ink, according to laser microspectral analysis (emission spectroscopy).

5. Emission spectroscopy performed with an LMA 10 (Carl Zeiss DDR) laser microspectral analyser
revealed the presence of iron and aluminium in the paper samples. Fe — in the iron-gall inks added
to the carbon/vegetable ink, Al — addition of alum in papermaking.

6. Chemical tests for ink solubility — non-resistant to water and alcohol, resistant to organic solvents
such as tetrachloromethane, toluene, gasoline, benzene, acetone.

7. Samples for colour solubility — green and yellow were dissolved by alcohol, stable to organic
solvents.

8. Examination of the glue used for later paper repairs — animal glue.

9. Biological analyses
Wooden boards and textblock — Furniture beetle (Anobium punctatum Deg.)

Textblock — Drugstore beetle (Anobium paniceum L.)

10. Microbiological analyses — mould (Cladosporium herbarum) on the paper. Bacteria (Bacillus

centrosporus, Ford 1916) in the animal glue of the leather covering.

11. Examination of the leather binding to determine tanning type — with 1% solution of ferric

chloride FeCl,.6H20 — a tanning substance from the pyrocatechin group. The tanning was

vegetable, the skin was tanned.

Disinfection
Disinfection was carried out with Thymol for 48 hours, and exposure to UV rays for two hours.

Thymol in ethanol was applied to the binding.

Choice of conservation method for the textblock
The 1970-1980s are known for the very invasive conservation methods then used worldwide.
Especially in Bulgaria, where the first leafcasting machines were developed, there was an

established methodology for the mechanized restoration of handwritten monuments. For books, this
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required disbinding and then consolidation of the inks and miniatures to withstand water treatment.
Leafcasting was followed by drying and pressing, then reassembling the gatherings, and supported
sewing of the textblock, regardless of the original sewing. The textblock was trimmed to dimensions
larger than the original format of the leaves. This necessitated making a new binding, to which
parts of the old leather covering were applied at best, only the front parts being cut out. Important
codicological information regarding the structure of the codex, the original sewing, endbands,
clasps, turn-ins and other elements of the leather binding was thus irretrievably lost. Consolidation
of the text, inks and illuminations paints was done using a low-percentage solution of either 2.5%
Ultramid (soluble nylon)’ or a mixture of Ultramid and Polyvinyl butyral (PVB)® in ethanol. This
penetrates deep into the structure of the paper, makes it more transparent and leads to irreversible
changes in its structure. Some parts of the text and decoration on the reverse become visible on the
front. Over time the polymer materials age and degrade, leading the paper to become brittle, and

sometimes create a sticky surface.

Leafcasting technology was adopted to conserve the Kazashko Apocalypse, both due to the large
volume of the book (346 folios) and due to the lack of Japanese paper and other materials for manual
conservation in Bulgaria at that time. Although the abovementioned method of consolidating inks
and paints had already proved extremely harmful, this did not prevent it from being used in the

country up until the first decade of the twenty-first century.

Today, in similar cases involving highly bleeding inks that must be subjected to water treatment,
coating with Cyclododecane is used.” After a few hours or days, depending on the density of the
solution or melt, the material sublimes without residues, and the structure of the paper remains
unchanged. Tests for a specific reaction to some inks and paints are carried out beforehand. Back in
1989 this material was still unknown, but attempts were already being made in some countries to
temporarily apply a strengthening solution. After the water treatment the strengthening solution was
removed with the same solvent. These practices led us to experiment with paper samples with an
ink and painting layer. From the materials available in the Department for Conservation at that time
of severe financial crisis, we decided to use Vinavil (a colourless, transparent, solid vinyl acetate
homopolymer resin, PVAC), dissolved in acetone. It would also have been possible to use an organic

solvent with an even lower dielectric constant, e.g. toluene, as due to its low dielectric constant and
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high molecular weight, the paper does not lose its strength. For comparison, the dielectric constant
of acetone is 20.7, that of water 81.0, and that of toluene 2.38. The new method consisted of the
following: a 15% solution of Vinavil in acetone was prepared, with which the text area and all signs
and inscriptions on the margins were coated on both sides by soft brush (Fig. 9). Applying on one
side — just on the text side — would have caused the ink to bleed through to the reverse side when
the paper got wet. This was repeated twice to ensure no omissions. Around the losses, 3-4 mm is
left uncoated so that the paper pulp can be layered there. The high concentration of Vinavil does not
allow the resin to penetrate deep into the paper structure, as is the case with ink consolidation using
a low percentage solution (1-3%). The organic solvent evaporates quickly and leaves a thick flexible
water-tight film on the surface of the paper, which is easily removed in the same solvent without
any residual gloss or hardening. After finishing the leafcasting and drying under a light press, the
consolidating film was removed in several following baths with the same solvent — acetone, using a
soft brush. Following immersion in pure acetone, the porous structure of the paper was restored and

remained opaque, with relief and flexibility preserved. Before leafcasting, the tears were mended.

Leafcasting was carried out in the State Archives conservation laboratory. After disbinding, the
paper leaves were cleaned with a scalpel and eraser. Some more persistent grime in the margins
was reduced by application of thick methylcellulose with ammonia and ethanol. During leafcasting,
necessary washing with water was carried out after this treatment. All old repair strips and animal
glue residues were removed. Paper pulp of a colour close to the original paper was used (Fig. 10),
and paper stubs were cast on the single leaves. Torn double leaves (bifolia) were joined together in
the leafcasting machine using a clear plastic template, reproducing the irregular shape of the leaves
after rebinding and edge trimming. According to the technology of the time, methylcellulose was
added to the paper pulp as a sizing to strengthen the cast paper. After each leafcasting, the water
in the machine (approximately 40 litres) was disposed of. Today, the same water is used for several

days in the machine, multiple castings are made, and the sizing is applied on the suction table.

Once the consolidating film had been removed, the new paper on the outer leaf edges was manually
trimmed to Imm from the original, so that the format size was not changed (Fig. 11). On some of
the miniatures, chromatic integration (retouching) was carried out with reversible material colour
pencils on the newly cast paper only (ff. 52v, 246v, 249r, 261v, 268r, 291r). In order to avoid smearing
and erasure, these areas were fixed with Fixative for pastel, charcoal, crayon and pencil (Talens).
Chromatic integration was employed for aesthetic purposes only (Fig. 12); this procedure is no

longer regarded as particularly necessary, if harmless.

Once the bifolia had been assembled in gatherings, the textblock was prepared for sewing according

to the original method, on supports (twisted cord).
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Binding conservation

The leather covering was cleaned of some surface dirt, the animal glue was softened with warm
water and the wooden boards were then removed (Fig. 13). The leather covering was immersed in
a saturated aqueous solution of NaCl (salt) to prevent the tanning substances from leaching into
the water, thus reducing the elasticity and strength of the skin. The glue residue was removed and
the skin dried under filter papers, using very light pressure so as not to damage the blind tooled
decoration. To restore elasticity, the leather was treated with glycerin, and then several times on
both sides with Polyethylene Glycol (PEG) 300 — a low molecular weight polyethylene oxide — after
applying water and ethanol for better penetration. As a result, folds straightened, hardened areas
relaxed and elasticity was restored. The skin was then lined onto a strong natural fiber canvas with
Calaton CA (soluble nylon) dissolved in ethanol, and missing parts were restored with the same glue
and small calfskin inserts. Smaller holes were filled in with a putty composed of leather shavings,
the same glue and pigments (Fig. 14). Conservation continued by oiling the skin with hoof oil and

final application of a lubricant containing hoof oil, beeswax, antioxidant and disinfectant (Thymol).
The wood of the boards was consolidated with a 5% solution of Vinavil in ethyl acetate. A broken

piece was glued using small wooden pins (Fig. 15).

New binding
We were planning on making a new binding after the textblock sewing, using the reinforced leather

covering and wooden boards. Endbands similar to the original were also to be made.

Due to political and economic changes in Bulgaria, the project was not completed, bringing an end

to the conservation intervention from 1989—-1991.
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NEW CONSERVATION ACTIVITIES 2023 - 2024

More than 30 years later, a visit by our team to the village of Kazashko for research work as part of
the RICONTR ANS project led to the idea of continuing work on the restoration of the Apocalypse.

One of the goals was to make the digitized text available to the scientific community.

Today, the guiding principle in rare book conservation is minimal intervention. Unfortunately, the poor
condition of the textblock and binding would still result in disbinding today, but we would probably
prefer manual conservation of the paper leaves. With our current experience and knowledge, we would

probably choose other materials that either did not exist or were unavailable in late 1980s Bulgaria.

Despite everything, the conservation measures taken more than thirty years ago had satisfactorily
preserved the textblock and the elements of the binding — the wooden boards and the leather
covering. Unfortunately, the small remnants of the leather fastening straps and endbands had not
survived. The textblock was inspected for defective cast parts, which were removed, and the leaves
manually restored with Japanese paper. When working on the light box, we found a slight difference
from the watermark identified in the past (Fig. 16): the Foolscap has three pompoms rather than

two. This led to renewed research into the watermark.

Foolscap (Narrenkopf, La folie) watermark

This watermark was extremely common in Europe from the sixteenth to the eighteenth century.
It is mainly found on papers produced in France and the Netherlands, though also in England and
Germany. In mid-seventeenth century England, the name was used for a certain format of paper.®
In this research we benefited from the detailed study and catalogue compiled by T. V. Dianova in
1997. We found similarities between the watermark from the Apocalypse — a head with a three-
pointed hat with three pompoms, a seven-pointed collar, with a “4” ending on three spheres below
the middle vertical line, without countermark and letters — and several examples in the catalogue.
They can be found in old printed editions from the following years: No. 513 in 1684, No. 514 in
1688-89, No. 516 in 1689 and No. 525 in 1684 (Figs. 17-20). Bearing in mind that the individual
batches were exhausted in about five years,” we can assume that the Apocalypse was written at the

end of the seventeenth rather than in the eighteenth century, as stated above.

8 Dianova, Tatiana Vladimirovna. ®umurpanu XVII-XVIII 8B. ,, Tonosa myra“. Katanor. Moscow: RITs GIM
(Editorial and Publishing Center - State Historical Museum) 1997, 6.

9 Dianova, ®unurpanm, 20.
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Non-destructive testing of inks, colours and paper
The research equipment used in this investigation forms part of the INFRAMAT Distributed
Research Infrastructure, part of the Bulgarian National Roadmap for Research Infrastructures

supported by the Bulgarian Ministry of Education and Science.

Non-destructive analyses were performed to determine the type of inks and paints, using a Bruker
S1 Titan 800 portable X-ray analyser operated by Alexander Vatov in the Conservation Laboratory
at the National History Museum in Sofia. The writing inks — black and red, as well as the main
colours of the miniatures (black, red, blue, green, yellow, orange, and warm grey) — were analysed
by X-ray Fluorescence Spectroscopy (XRF). XRF analysis started on a blank section of the leaf
margins. The presence of Al O, proved that alum was added during papermaking (App. 6).

Analysis of the pigments by Raman spectroscopy was performed by Sen. Ass. Prof. Nikifor
Haralampiev, PhD, in the Conservation Department of the National Academy of Art, Sofia. The
measurements were carried out with a portable i-Raman Plus instrument by BWTEK with a
spectral range of 65-3350 cm. A 785 nm laser and a 50X objective were used for all measurements,
with laser power, measurement time and number of scans optimized in each instance. The results
obtained were interpreted by comparing them with the spectra of reference samples from published
databases (App. 7). While all colours used in the manuscript were analysed by Raman spectroscopy,
only the bright red and blue pigments were successfully identified (App. 7, Table 1). Neither the
yellow and red ochre colours nor the greens could be identified, due to the presence of strong

luminescence.

The identification of inks and colours was made by comparing the results of the two analyses,
as well as historical information on their use. The results were also interpreted by Prof. Miglena
Prashkova, PhD, at St. Cyril and Methodius Veliko Tarnovo University," in relation to the use of
certain pigments and dyes over the centuries. We hope publication of all the results obtained (Apps.

6-8) will allow for future interpretations of the materials used.

Colour palette:
Black ink — carbon (China, Indian ink) with the addition of iron-gall ink as stated above —
presence of Fe.

Red ink — vermilion/synthetic cinnabar, HgS, mercury sulphide.

10 Personal communication.
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Colours:
Black — carbon black including bone chars.
Red — vermilion/synthetic cinnabar, HgS, mercury sulphide.
Blue — indigo C,.H, N,0,, blue dye.
Green — copper sulphates, copper-based compounds of natural origin. This also differs
visually, as it penetrates the reverse side of the leaf.
Yellow — yellow ochre, Fe(OH), ferric hydroxide, earth pigment, natural with a large amount
of SiO,.
Orange (miniature frame) — pigment mixture of vermilion and minium (red lead), Pb,0,,
synthetic pigment.
Warm grey — a pigment mixture of yellow ochre, black, white and red.

White — in paint mixtures, white lead.

A non-destructive Infrared Spectroscopy (FTIR) study was performed to determine the paint
binder in the miniatures. Sen. Ass. Prof. Ekaterina Stoyanova-Dzhambazova, PhD, carried out the
analysis in the Conservation Department at the National Academy of Arts. The analysis technique
involved measuring the IR spectrum from the surface of the book using a reflectance analysis
technique on a Bruker Alpha II spectrometer in the 4000-600 cm region, at a resolution of 2 cm'!

and accumulating 128 scans. A gold-coated mirror was used as the reference spectrum.

Based on the IR analysis performed, and comparing the measured spectrum with that of a reference
material prepared and imaged on a Bruker Alpha II spectrometer, it was found that signals for fats
(at 2942, 2864 and 1755 cm™) and proteins (at 1678, 1571 and 1472 cm™) were detectable in the
spectrum of the sample as indicated. Based on the results obtained, it can be considered that the

binder used in the book illuminations is egg, egg emulsion (App. 8).

The acidity of the paper was again measured, this time by a non-destructive method with a contact
pH meter. In the original paper the pH value was 7.09-7.3, and in the cast paper 7.3, meaning that the

paper is neutral and does not require deacidification.

Textblock sewing

Before sewing the textblock, some imperfections in the cast paper such as additional accumulation
of paper fibres were corrected. Some of the rougher areas were removed and replaced with
Japanese paper. The gatherings were sewn in the original way, using supported sewing on cord
(Fig. 21) The sewing holes were cut according to the sewing stations scheme made in advance
(App. 4). Two layers of sturdy Japanese paper were used in place of a spine lining, creating a

reversible layer should future interventions be required. A reversible adhesive (Planatol BB) was
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used (Fig. 22). The endbands were not restored according to the old photos, due to a lack of sufficient

information on their type and colour.

Prior to binding, restoration of the wooden boards was completed so that their original holes could be

used to lace the cord through. Some missing parts were rebuilt using balsa wood and putty (Fig. 23).

Final conservation treatment of the leather covering and textblock binding

The canvas on which the leather covering was glued was separated by moistening with ethanol, and
the adhesive layer of Calaton CA (soluble nylon) removed. It is no coincidence that this material is
no longer applied in restoration; although it dissolves in ethanol, the film is difficult to remove. Here
we should point out the need for detailed documentation of any conservation process, as it contains
information about the inserted materials and is crucial for their removal during a new intervention.
Due to the thickness of the leather covering, it was possible to remove the adhesive layer by scalpel
with minimal loss of leather and without affecting the relief of the blind tooled decoration. Most of
the inserts made with shredded leather putty were also removed, especially at the sites of the missing

fastenings. In this way, the authentic look of the leather covering was restored (Fig. 24).

During restoration of the binding, we encountered a common issue: due to the heavily shrunken
spine area, the leather could not cover the textblock. Because of cracks and losses, it was not possible
to attempt spine stretching, a method used successfully on stronger leather coverings.! Despite all
the measures taken, as well as the use of thin thread for sewing the gatherings, the spine of the
textblock did not fit into the leather covering, which had to be widened and lengthened in this area.
This was done by lining with paper and building paper inserts, and then colouring the paper fibres
with acrylic paints. Restoration of the book’s original spine — rounded and glued to the textblock —
was also important for the choice of this approach. For the restoration of the other damaged areas
(narrowed turn-ins and torn and frayed corners), leather of the same colour was used due to the
need for elasticity when gluing the covering to the wooden boards, and also for aesthetic reasons
(Fig. 25). In this case, the new skin was thinned rather than the original one. Years ago, it was
common practice to thin the original leather covering and glue it onto a new leather binding. Thus,
both the relief of the tooled decoration and many elements of the binding were lost, such as the
turn-ins, which were cut off. The gluing was done with reversible adhesive (Planatol BB). It was not

necessary to make new fastenings. On the one hand, there was not enough information about their

11 Decheva, Rumyana. “Preserving the original structure of the medieval codex during conservation.” In New
Approaches to Book and Paper Conservation-Restoration, edited by P. Engel, J. Schiro, R. Larsen, E. Mous-
sakova, I. Kecskemeti. Horn/Vienna: Verlag Berger, 2011, 418.
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type, and adding them would have reduced the originality of the restored object. On the other, it is

not necessary to restore their function — to keep the book closed — since it is stored in a custom-made

acid-free cardboard box.
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4. CONCLUSIONS

The emphasis of this project was on restoration and preservation, and on making written heritage
accessible through digitization. After conservation, the valuable manuscript was carefully digitized
on a copy stand.”? The device is equipped with LED lights and a book cradle which does not allow
the book to be opened more than 120°.

Thus, after 35 years, the restoration of the Apocalypse was completed (Fig. 26-28). It began in
conditions of severe economic crisis, lack of conservation materials and equipment, but more
importantly, lack of experience and knowledge. We started with the typical invasive intervention of
the time and finished with the principles of minimal intervention during restoration, using modern
technologies and equipment for conducting non-destructive analyses. Thanks to teamwork with
various specialists — conservator-restorers, chemists, philologists, art historians and others — the

illuminated manuscript is now accessible to the scientific community, awaiting its future researchers.

12 Traveller’s Conservation Copy Stand developed by Manfred Mayer.
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APPENDICES APPENDIX 1

1 Pen-drawn big initials (72):
Ff. 10v, 151, 22r, 28v, 32v, 35v, 39v, 45v, 49r, 53r, 58, 65r, 68v, 73v, 75v, 77r, 791, 811, 83V,
88r, 94v, 99v, 103v, 105v, 107r, 108v, 110r, 1161, 1221, 126v, 131v, 136v, 1391, 141v, 147,
154v, 160v, 165t, 167r, 171v, 173v, 1751, 179v, 182r, 185v, 191, 192v, 194r, 196v, 198v, 200V,
204v, 208v, 212v, 221v, 231v, 235t, 2371, 2421, 247r, 249v, 251v, 254r, 257V, 262r, 265v, 268V,
278v, 283r, 285rt, 291v, 292v.

2 Full-page miniatures (68):
Ff. 20r, 28r, 32r, 35r, 39r, 451, 48v, 52v, 57v, 64v, 68r, 73r, 751, 76v, 78v, 80v, 83r, 87v, 94r,
99r, 103r, 105t, 106v, 108, 115v, 121v, 1261, 131, 1361, 138V, 141r, 146v, 150v, 154r, 160r,
164v, 166v, 171, 1731, 174v, 179r, 181v, 1851, 190V, 1921, 193v, 1961, 198, 200r, 204r, 208r,
212r, 221r, 231r, 234v, 241v, 246v, 249r, 251, 253v, 257r, 261v, 2651, 268, 278, 282V, 287V,
201r.
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APPENDIX 2

Collation
The diagram shows the signatures at quire beginning, the locations of the missing leaves and

their place in the gathering where possible.
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APPENDIX 3

Later notes

Interpretation and translation by Prof. Vasya Velinova, DSc and Sen. Ass. Maria Totomanova-Paneva,
PhD, Centre for Slavo-Byzantine Studies “Prof. Ivan Dujcev” to the Sofia University “St. Kliment
Ohridski”

1 Note of possession written in the lower margin on ff. 5r — 16r
CHa KiIHra PAemas Anoddil ©A0° cii pk’mﬂmmnms g acan[¥] cwmd ce[r?] iwany nikdad Ao
Hew uhmo Bl ARAano Ewido Bkl The note mentions the names Rukavishnikov, father Vasilii and
his son John. The corrupted ending of the note probably presents a formula protecting the book.
2 On f. 294v there is a humorous note in verse form mentioning the name of Tit Yakavlisht
and deriding a monk by giving him the nickname arpays (ompsxa) meaning scoundrel,
rascal. The note is written in nice handwriting. Here we keep the original orthography:
MPHUIOATS THT'B. I4KARAHLIL OYTOCTH & ceil CTHY™ | CHCANK 34 BOME NPOCTH HE SHAETE ETARA
MOIHAKa KOTOpoM HAMA ATPAKS OVIKE o HERD | Hoe sarn§rw ume ag¥ro naa e negal
Kpgl"l\ CORMPANM O HEWK W CEAME AET'h | TOAKORAAH H TQ €BO NE NO3HAAH.
On the same page a different hand has left notes about a payment due to a certain Mikulyonok
for the fish as well as some random scribbles.
3 On f. 10r there is a pencil drawing made by tracing a small cross. These little bronze Crucifixes
are very common among the Old Believers.
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APPENDIX 4

SEWING
Station measurments

P 91 mm

P 145mm

=+ 163 mm

=+ 177 mm
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APPENDIX §

Bookbinding decoration

L.

2.

Decoration schema left cover

Decoration schema right cover
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3. Single tools, rubbings

3.1. Centre piece 74x50 mm, left cover

3.2. Small tool 20x20 mm, frame left cover

3.3. Corner 25x28 mm, combining two small tools, left cover

26—

3.4. Small floral tool 3 mm, left and right cover

3.5. Floral oval single tool 14x22 mm, frame left cover
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APPENDIX 6

X-ray Fluorescence Spectroscopy (XRF)
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5.

Blue colour
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9.  Redink 11.  Warm grey
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APPENDIX 7

Raman spectroscopy

Table 1 Results of the Raman spectroscopy analysis of the red and blue pigments in the
manuscript a) vs — very strong; s — strong; m — medium; w — weak; v — very
weak; sh — shoulder; br — broad.
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Measurement area Band wa\.fem.lmber-/cm Interpretation
and relative intensity*
Al f. 108r 252vs; 340m Vermillion
Red frame 118vs; 148m; 225w; 314w; 390m; 548vs Red lead
A3 1. 108r 249m, 545m, 1015w, 1575vs Indigo
Blue river
Ad 1.32r 249m, 262sh, 545m, 599w, 1015 w, 1311w, 1574s, 1581s Indigo
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APPENDIX 8

Infrared Spectroscopy (FTIR)
IR spectrum of an Apocalypse sample (in black) compared to the spectrum of an egg reference

material (in red)
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FIGURES Fig. 1: The Apocalypse in 1989

The manuscript is the property of the Old Believer community of the village of Kazashko,
and its publication has been carried out with their consent and in full respect of their
copyright.

All photos are by Rumyana Decheva.

Fig. 2: The manuscript after conservation in 2024
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Fig. 3: Headpiece

Fig. 5: Watermark Foolscap, 1989

Fig. 4: Decoration left board Fig. 6: Textblock in 1989
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Fig. 7: Spine

Fig. 8: Textblock attachment
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Fig. 9: Vinavil coating

Fig. 10: Leafcasting
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Fig. 13: Leather covering

Fig. 11: Edge trimming
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Fig. 14: Binding after conservation
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Fig. 15: Boards conservation

Fig. 17: Watermark No. 513 — 1684
Fig. 18: Watermark No. 514 — 1688-1689
Fig. 19: Watermark No. 516 — 1689
Fig. 20: Watermark No. 525 — 1684
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Fig. 21: Textblock sewing Fig. 23: Right board conservation

Fig. 22: Spine lining
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Fig. 24: Recent leather covering conservation

Fig. 26: The binding after chromatic integration
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Fig. 27: Turn-ins, left board

Fig. 28: Turn-ins, right board
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I PHOTOGRAPHIC REPRODUCTION OF THE MANUSCRIPT
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