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ABSTRACT

[Nluminated manuscripts are among the most exquisite objects of cultural heritage.
The captivating charm of their colors and the beauty of the illuminations invite the reader to
absorb the visual and textual delights. The intricate structure of bookbinding and precious
materials involved in the production of the manuscripts make them works of great complexi-
ty. As such, a detailed knowledge of the materials and techniques implemented in their mak-
ing process is required to design a sustainable conservation, tailored to their needs.

For the first time, a group of Armenian illuminated manuscripts dated to the seven-
teenth century and housed in the Gulbenkian Museum in Lisbon were studied with an in-
terdisciplinary approach. The codices studied were a Bible (LA 152) and three Gospel Books
(LA 193, 216, 253). The spiritual, cultural, and political identity of Armenian communities is
revealed in these codices. These were investigated with specific methodologies from the His-
tory of Art, History and Technology of Artistic Production, and Conservation Science. The
understanding of tradition and innovation in the art of these manuscripts will allow the de-
velopment of better strategies for the conservation of this precious heritage.

A comprehensive examination of the context and background of the Armenian man-
uscripts revealed entangled connections in their production, ownership, and further acquisi-
tion. These manuscripts represent a peculiar map of the last Armenian scripforia within the
networks of seventeenth-century Armenian trade communities of Constantinople, New Jul-
fa, and Crimea, emphasizing the dynamic circulation of people, commodities, and ideas be-
tween these economically prospering centers. As a product of the period when printed books
were widely in use, these handwritten and illuminated codices earned more significance.
Their leather binding, uniform text, and brilliant colors applied in ornaments and full-page
miniatures are evidence of the high mastery and tradition established in Armenian scripforia
over the centuries. The art of illuminations reflects the choices towards medieval Armenian
art. At the same time, some miniatures reflect distinct inspiration sources for local artists and
indicate the geography of Armenian global connections spanned between the West and the

East, from the medieval to early modern period.
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The study of the color paints at the molecular level and their state of conservation
was central. In the first phase, this investigation focused on formulations based on cochineal
dyes, the colors of which vary from translucent pink to purple, passing through various
shades of red and carmine; these colors may have been used in the illuminations of Armeni-
an manuscripts. Several texts were explored in search of lost know-how to prepare these
colors based on Armenian cochineal (Porphyrophora hamelii), collected in distant lands of
Ararat; these were compared with the colors obtained using the American cochineal (Dacty-
lopius coccus). The historical Armenian recipes selected for reproduction reveal unique pro-
duction methods that will pave the way for further discussion.

Material analyses were extended toward the complete characterization of paint and ink
formulations of seventeenth-century Armenian manuscripts from the Gulbenkian collection.
Technical examination has shown the use of a medieval palette based on inorganic pigments
such as lapis lazuli, minium, vermilion, orpiment, indigo, two different greens (vergaut and
malachite), lead white and carbon black. The very important reds and pinks are possibly
based on carminic acid. In the first phase, the characterization was based on a multi-
analytical approach: Fiber Optic Reflectance Spectroscopy in the visible (FORS), Raman mi-
crospectroscopy (pRaman), and Energy Dispersive X-ray Fluorescence microspectroscopy
(REDXRF). The characterization of organic pigments based on cochineal will be comple-
mented by microspectrofluorimetry in the visible and Fourier Transform Infrared microspec-
troscopy (uFTIR).

The luxurious palette of Gulbenkian's Armenian manuscripts reflects a profound rele-
vance to medieval tradition rigorously maintained in the early modern scripforia and pro-

claims the aesthetic choices of seventeenth-century Armenian diaspora elites.

Keywords: Armenian manuscripts, Gulbenkian Museum, illuminations, the art of diaspora,
colophons, Armenian cochineal, organic reds, historical reconstructions, chemical characteri-

zation.
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RESUMO

Os manuscritos iluminados sdo das mais magnificentes obras do patriménio cultural.
O encanto das suas cores e a beleza das iluminuras convidam o leitor a deleitar-se com estas
obras tnicas. A intrincada estrutura de encadernacdo e os preciosos materiais usados na sua
produgdo fazem destes manuscritos obras de grande complexidade. Como tal, é necessario
um conhecimento detalhado dos materiais e técnicas usados para conceber uma conservacao
sustentavel, feita a sua medida.

Pela primeira vez, um conjunto de manuscritos iluminados arménios datados do séc.
XVII, conservados no Museu Gulbenkian, em Lisboa, foi estudado com uma abordagem in-
terdisciplinar. Os cédices estudados foram uma Biblia (LA 152) e trés Evangelidrios (LA 193,
216, 253). A identidade espiritual, cultural e politica das comunidades arménias revela-se
nestes codices. Estes foram investigados com metodologias especificas da Histéria da Arte,
Histéria e Tecnologia da Produgdo Artistica e Ciéncias da Conservagdo. Aprofundando os
estudos da tradi¢do e inovagao desta arte, este conhecimento permitira desenvolver melhores
estratégias de conservagdo deste precioso patrimoénio.

Estes manuscritos espelham um mapa peculiar dos dltimos scriptoria arménios, cir-
culando através das redes das comunidades comerciais arménias do século XVII em Cons-
tantinopla, Nova Julfa e Crimeia. O contexto e histéria dos manuscritos revelou conexdes
complexas, realcando a circulacdo de pessoas, mercadorias e identidades entre esses prospe-
ros centros. Produzidos num periodo em que os livros impressos eram amplamente utiliza-
dos, estes codices iluminados adquirem um significado maior. A encadernacdo em couro, o
texto uniforme e as cores magnificas aplicadas em ornamentos e miniaturas de pagina inteira
sdo evidéncias de uma alta mestria e tradicdo estabelecidas nos scriptoria arménios ao longo
dos séculos. A iluminura nestes cddices reflete uma opgdo pela heranga da arte da Arménia

medieval. Ao mesmo tempo, alguns artistas buscam fontes de inspiragdo distintas, revelando
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a complexa rede de conexdes arménias entre o Ocidente e o Oriente, desde o periodo medie-
val até o inicio do periodo moderno.

Foram ainda estudadas as cores e seu estado de conservacgdo, a nivel molecular.
Numa primeira fase, esta investigacdo centrou-se nas formulagdes a base dos corantes de
cochonilha, cujas cores vao de um rosa translticido a um purpura passando por vérios tons
de vermelho e carmim; estas cores poderao ter sido utilizados nas iluminuras de manuscritos
arménios. Exploraram-se diversos textos em busca de um saber fazer perdido para preparar
estas cores a base de cochinilha arménia (Porphyrophora hamelii), colhida nas distantes te-
rras de Ararat; estas foram comparadas com as cores obtidas usando a cochinilha americana
(Dactylopius coccus). As receitas histéricas arménias selecionadas revelam modos de pro-
ducdo tinicos que abrirdo caminho a uma discussao mais aprofundada.

As andlises, a nivel molecular, foram alargadas a caracterizagdo completa de formu-
lagdes de tintas e corantes dos quatro cédices arménios da colecdo Gulbenkian. Esta revelou
uma paleta medieval baseada em pigmentos inorganicos como lapis-lazili, minio,
vermelhdo, ouropigmento, indigo, dois verdes (vergaut e malaquita), branco de chumbo e
negro de carbono. Os importantes carmins e rosas sdo possivelmente baseados em &cido
carminico. Numa primeira fase, a sua caracteriza¢do baseou-se numa abordagem multianali-
tica: Espectroscopia de Reflectincia por Fibra Optica no visivel (FORS), microespectroscopia
de Raman (pRaman) e microespectroscopia por Fluorescéncia de Raios-X Dispersiva de
Energias (WEDXRF). A caracterizacdo dos pigmentos organicos a base de cochinilha sera
complementada por microespectrofluorimetria no visivel e microspectroscopia de Infra-
vermelho por Transformada de Fourier (uFTIR).

A luxuosa paleta de manuscritos arménios da Gulbenkian refletindo a relevancia da
tradicdo medieval que foi mantida nos scriptoria do periodo moderno, revelando as escolhas

estéticas das elites da didspora arménia do século XVII.

Palavas chave: manuscritos arménios, Museu Gulbenkian, iluminuras, arte da didspora, co-
lofdes, cochinilha arménia, vermelhos organicos, reconstrugdes histéricas, caracterizagdo

quimica.
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Figure 16. John the Evangelist in the guise of the Christ-Logos. Leaf added ca. 1400 to a

psalter, diocese of Basel, second half of 13th c. Freiburg, Augustinermuseum, inv. no. 11735,

front Paste dOWIL. ... 69
Figure 17. Bindings of the three Gospels. From left to right: LA 193 (Crimea, 17th century);
LA 253 (Constantinople, 17th century (?)); LA 216 (New Julfa, 1686). .........ccccceuvuvururiruirircunnnnns 80

Figure 18. Page layout for each manuscript (all numbers are given in centimeters). From left
to right: LA 193 (Crimea, 17th century); LA 253 (Constantinople, 17th century (?)); LA 216

(NEW JUILA, TO86). ...eeuveeieeieiieeieiesiieiesteeetetee e e teste et e aesse e sesesssessassasssensesseessesseessensesssensansennsensenseenes 81
Figure 19. The Massacre of the Innocents (Matthew 2:16-18). Left: LA 193, p. 36 (Crimea, 17th
century); Right: MM 7651 (Sis, Cilicia, 13-14th centuries). .........cccocevviiiiiiiiniiiiiiicciiccs 82
Figure 20. Detail. Top: LA 193, p. 61 (Crimea, 17th century); Bottom: Laurenziana Plut.6.23, f.
15v (Byzantium, 1001-1100). ...cccoruriiiiiiiiiiciciiiic s 83
Figure 21. Canon Tables. Left: Matenadaran MS 7644, f. 5v (13th century, Cilicia); Right: LA
216, £. 51 (1686, NEW JUILA)...c.eeuieuieeieiieiieiesiesteteee ettt ettt ettt e eseesesaenaens 84
Figure 22. Details in marginalia. LA 216 (New Julfa, 1686).........cccccceevvirinininininieinieciciccccene, 85
Figure 23. Portrait of Evangelist Matthew. Left: LA 253, f. 28v (Constantinople, 17th century
(?)); Right: Matenadaran MS 2629, f. 13v (Cilicia, 13th century). ......cccccovviicniiiiniiiinen. 87

Figure 24. The Baptism. From left to right: LA 253, f. 8r (Constantinople, 17th century (?));
Morgan MS M.621, f. 6r (Constantinople, 1650); Morgan MS M.623, £. 4r (New Julfa, 1658-59).

Figure 25. (a) The field at the foot of Mount Ararat in the early morning; (b) Aeluropus
littoralis, the hostplant of Armenian cochineal; (c) the emerging cochineal; (d)
Porphyrophora hamelii, Armenian cochineal, female and (e) male. ..........cccccccccvvvniiinnnnnne. 95
Figure 26. Map of present-day Armenia showing the sites of F. hamelii (marked in red)
ViSited DY OUTL TEAIMN......c.oiiiiiiiiicii s 97
Figure 27. Molecular structure of carminic acid, the main dye in Armenian cochineal .......... 98
Figure 28. Experiments with . hamelii and the obtained colorants (without binder) applied
OFL PAPET c.iutieietiaietite sttt ettt b s b s bbb s b et e b b bbb b b e b e b e b e b b e s b e s b s b e s b st e b e bt eas 104
Figure 29. Reconstructions with D. coccus and some of the obtained colorants applied on
paper and parchment with and without binders............ccccoccioiniiiiiiiiccs 105
Figure 30. Armenian cochineal (P. hamelii) in the field. Left: Female cochineal in its hostplant
(Aeluropus littoralis); Right: female and male cochineals ...........ccccoeveiiiiiiinniiiniiiie, 113
Figure 31. Plant ingredients present in the Armenian cochineal recipes and their respective
extracts: (a) soapwort (Saponaria officinalis); (b) lodhra (Symplocos racemosa); (c) zedoary

(CUICUIMA ZEAOATTA). .....eeeeeeeeeeeieeeeeeeieeeeee ettt et e te st te s st et e st et e sse s st entessesseensenseentaseensensesseansan 115
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Figure 32. Collected dry pigments of Armenian cochineal prepared triply according to recipe
no. 10. First raw: the main recipe; second row: second extraction of the residue collected after
the filtration of the main recipe. ... 117

Figure 33. Localization of the manuscript production centers, Constantinople, Crimea,

Isfahan (New Julfa), and present-day Armenia..........cccccceiiiiiiiiniiiiiiieeees 129
Figure 34. Bible LA152 (1623), produced in Constantinople (224x165 mm), from left to right:
“Creation”, p. 13; “Revelation” (title-page of the Book of Genesis), p. 14........c.cccccvevrurnenn. 129
Figure 35. Gospel LA253 (17th century), produced probably in Constantinople (154x114
mm), from left to right: “Evangelist Matthew,” f. 28v; “/Crucifixion” f. 13r........cccccccevvueunene. 130
Figure 36. Gospel LA216 (1686), produced in Isfahan/New Julfa (108x079 mm), from left to
right: ““Canon Table” f. 5v; “Tree of Jesse” f. 16T ..........cccoovrueiiiriiiicieieecc 130
Figure 37. Gospel LA193 (17th century), produced in Crimea (176x133 mm), from left to
right: “Canon Table” p. 12; “Temptation in the desert” p. 41 ......c.ccccooviiiiiniiiniiccce, 130

Figure 38. The molecular palette for the studied manuscripts with details from Gospel LA193
(17th century, Crimea), as well as one, the blackbird, from Gospel LA216 (1686, Isfahan).
Lapis-lazuli and vergaut are the main blue and green colors in three of the manuscripts; in
Gospel LA253 (17th century, Constantinople) azurite is the main blue and in Gospel LA193
malachite is the main reen. ..o 133
Figure 39. Application of organic-based reds/carmines/purples in Gospel LA216 (1686,
Isfahan). Used as an outline, ground layer, and color (details obtained with a Leica
INICTOSCOPER). 1.vevvveteucscseseseseseee ettt a et b st a s s ettt ettt b et a s as e 135
Figure 40. Apparent absorbance spectra of yellow colors, in (a) in LA253 f. 12v (black line),
and a yellow ochre reference (blue line); (b) in LA216 f. 141v (black line) compared with
parchment acquired in the same folio (grey line), to be identified ............c.cccocervrininnnnnn. 136
Figure 41. Apparent absorbance spectra of paints based on anthraquinone dye of animal
origin: (a) pink color (black line) and red color (grey line), from LA193 p. 32; (b) applied as a
preparation ground for gold, in LA216 f. 4r (black line) and as writing ink, in LA193 p. 168
(grey line), compared with a paint based on American cochineal (blue line); anthraquinone-
based paints admixed with a blue colorant: (c) LA216 f. 4r and (d) LA193 p. 168 ................. 137
Figure 42. Raman spectra of the blue colors (black lines) are compared with references (ref.)
(blue lines), prepared as gum arabic tempera and applied in parchment, for: (a) LA152, a
mixture of lead white and lapis lazuli compared with lapis lazuli ref.; (b) LA193 and LA253,
a mixture of lead white, lapis lazuli, and indigo compared with lead white ref.; (c) LA216,
admixed with calcium carbonate lead white compared with calcium carbonate ref.; (d)
details of the illuminations in LA193 (left) and LA216 (right). The main bands detected are

assigned to lapis lazuli, indigo, lead white, and calcium carbonate. ............ccccceiiinniin. 138
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Figure 43. Raman spectra of two green colors (black lines) are compared with references
(blue lines), prepared as gum arabic tempera and applied in parchment, for: (a) vergaut,
indigo and orpiment, which is identified in all manuscripts, compared with orpiment ref.; (b)

LA193, as a mixture of realgar, calcium carbonate, lead white and indigo compared with the

Figure 44. The red and orange pigments are identified as vermilion, the most used, and
mixtures. The Raman spectra of three orange colors (black lines) found in: (a) f. 11v of LA216,
as a mixture of orpiment and minium; (b) LA152, LA193, and LA216, as a mixture of
vermilion and minium; (c) in LA152 and LA216, as orpiment with vermilion...................... 139
Figure 45. Orpiment and mixtures of this colorant with realgar and lead white were
identified for the yellows. Raman spectra for the yellow colors (black lines) are compared
with references (blue lines) for: (a) LA252 and LA216 as a mixture of realgar and orpiment;
(b) LA193 as a mixture of realgar and lead white...........ccccoouviiiiiiiiinic 140
Figure 46 Raman spectra of the browns (left) and greys (right). The browns resulting from
the mixture of carbon black with: (a) orpiment were found in LA193 and (b) vermilion was
found in all the manuscripts. The greys were obtained using carbon black admixed with a
white compound: (d) lead white in LA253 and LA216; (d) calcium carbonate for LA216... 140
Figure 47. Raman spectra of the pinks and purples. Organic pinks were applied with (a) lead
white and calcium carbonate in LA126 or with (b) calcium carbonate alone. The purples
result from the mixture of a red dye and: (d) lapis lazuli in LA152 and LA216, (e) indigo in
LA193 and LA253; and, except for LA216, all the paints present as additive lead white...... 141
Figure 48. Raman spectrum of iron-gall ink found in f. 1210r, from LA152 (black line) and
reference spectra of a reference iron-gall ink (blue line). This Raman spectrum is
representative of iron-gall ink signals of all four manuscripts.........c.ccccecivviicinniiinicinnns 142

Figure 49. Details of incipit letters, headpiece patterns and marginal ornaments in the four

INANUSCIIPES 1.ttt 143
Figure 50. Details of architecture and mountains in the four manuscripts..........c.cccccceueuenee. 145
Figure 51. Details of faces, hands and vestments in the four manuscripts...........ccccoeueunee. 145
Appendix G

Figure G.1. Manuscript 23 (1410-1430), £. 16 (before intervention) ...........c.ccceceuevrvriivereuencunnnes 256
Figure G.2. Manuscript 23 (1410-1430), f. 16. PNM collection. Details obtained with Leica
INLICTOSCOPE  ..vvititiititete ettt a e b e bbb b a e R e R e b e b s b sa b e e ae e ns e bbbt 257
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Figure H.1. Bible LA 152, pages 13 and 14..........cccorriiiiiii s 260
Figure H.2. Bible LA 152, pages 15 and 509............cccooemiiiiiiiiic e 261
Figure H.3. Bible LA 152, pages 588 and 631...........ccccccreiiiiiiiiiic e 261
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1. GENERAL INTRODUCTION

This chapter is designated upon the original idea thatserved as a stimulus for the initiation
of this doctoral project - the comprehensive study of a collection of Armenian illuminated
manuscripts. This general introduction does not aim at providing a detailed history of all the
aspects of Armenian manuscripts, as this was already accomplished much better by the field
experts [1-7]. Within a more modest framework, the purpose of the present introduction is to
serve as a means of cognition for those who would have their first encounter with the domain

of Armenian manuscript culture.

The chapter starts with a general introduction to the basic aspects of the history of
Armenian manuscripts, with a purpose to contextualize and facilitate the reception of these
heritage objects by a general audience. This theoretical background expands into specificities
of Armenian manuscripts, different schools of illumination, relevant studies in the field, and
the present state of the art. In the following section of this chapter, the selected study material,
together with the main aim and objectives are presented. The chapter discusses the
importance of interdisciplinarity and carefully selected approachesin such case studies.
Furtherly, the chosen methodology is summarized in three respective points: (a) Art History;

(b) Art Technology; and (c) Art Chemistry.
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1.1. Armenian Manuscript Tradition

[Nluminated manuscriptsare eloquent evidence of the artistic richness of a given culture.
They reflect several aspects, such as the perception of literacy, art, and aesthetics, as well as
theestablished practicesin artand craftsmanship. Ina wider scope, they provide a perspective
on cross-cultural connections, inspirations, influences, social and religious concepts, economic

power, political circumstances, and human potential.

Manuscripts constitute one of the main pillars of the Armenian cultural heritage, as
evidenced by their apparent abundance compared to other art domains [8]. Since the very
beginning, in the Armenian worldview, the manuscript obtained a wider than textbook
significance. It was an object for devotion, a precious and unattainable treasure affordable to
few, a gate leading to remembrance, redemption, and salvation. In local popular beliefs, the
manuscript was the saint, healer, and guardian of families and human beings in general. And
it continues to be so. The production of a manuscript was perceived by a similar philosophy.
To copy the text or to embellish it with illuminations wasa grant for the scribes and artists,
prayer and meditation, an action leading to self-purification. For the patrons, to commission
a manuscript and to be remembered on its sacred pages was the blessing and greatest desire,

an act of safeguarding their way to heaven.

It was due to the early Armenian scriptures that language, history, and manuscript
tradition were passed down from generation to generation. Due to the skills and
craftsmanship of the ancients, these scriptures obtained their precious materiality, expressed
in the form of a codex. And due to an exquisite performance of the manuscript illuminations,
Armenian art received its most sophisticated expressions and secured its place in the world's

artistic heritage.

1.1.1. Chronology, Geography, and History

Since the year 405 AD, when the scholar and cleric Mesrop Mastoc" invented the
Armenian alphabet, literary and educational activities have been developed in the Armenian
milieu. According to Koryown (fifth century), a disciple of Mesrop Mastoc ", schools were
established, where the new alphabet was being taught. The scribal activities were also
initiated vigorously. The works of that period were dominantly translations of Sacred
Scriptures from Classical Greek and Syriac into Classical Armenian, known as Grabar. One of
the first works translated into Armenian was the Holy Bible, and the first phrase of it from the

Book of Proverbs (1:2-3): “To know wisdom and instruction; To perceive the words of
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understanding”. This phrase became a reference to the Armenian written heritage to this day

[9-11].

One may imagine the evolving scribal practices during the classical and early medieval
periods for Armenian written culture, attested not only in early translations, but also in
scholarly works encompassing history, philosophy, poetry, medicine, astrology, geography,
and law. This period lays its ground on fundamental works of early authors such as
Agat'angelos (fifth-century historian), Koryown (fourth-fifth-century historian, teacher,
translator), EfiSe (fifth-century historian), Eznik Kotbac i (fifth-century translator, theologian,
philosopher), Movses Xorenac ‘i (fifth-century historian), Lazar P*arpec i (fifth-sixth-century
historian), P*avstos Bowzand (fifth-century historian), and extends upon the works of later
scholars [10:17]. However, this formative period lacks information regarding Armenian

manuscript production.

The only preserved fragments of early medieval Armenian manuscripts, thatare mainly
dated paleographically, may be found within the single preserved fragments and palimpsests
usually found in the binding structure of the manuscripts. These early fragments, roughly
dated to the ninth to tenth centuries, are mentioned in the descriptions of the manuscripts

they make part of, traceable in the General Catalogue of Matenadaran [12-13, 11:52, 1:25-30].

The earliest preserved four illuminated pages, dated to the sixth to seventh centuries,
were found in a tenth-century Armenian Gospel (Efmiacin Gospels, Matenadaran MS 2374),
to which they were bound posteriorly. The earliest complete and dated Armenian
manuscripts are known to be the Gospels from 862 AD (Queen Mlk'e Gospels, Venice MS
1144/86) and 887 AD (Lazaryan Gospels, Matenadaran MS 6200) [14, 11, 4:157-172].

From the tenth century onwards, there is a constant record of dated Armenian
manuscripts, up to the nineteenth century. A study dedicated to the statistics of dated
Armenian manuscripts indicates the continuity of Armenian manuscript tradition with
fluctuating production periods, on which the late-fourteenth and mid-sixteenth centuries
seem to be the lowest ones, while the seventeenth century represents the highest productive
period [15]. The emergence of all this written heritageis dispersed throughout specific periods
and environments, greatly shaped by the historical circumstances of Armenian reality (Figure
1, Table 1). Disentanglement of this process sometimes appears to be confusing, given the
huge number of Armenian manuscripts produced. However, the attribution of these
manuscripts to several schools of illumination or scripforia will help to better understand and

orderly trace the history of Armenian manuscript production.
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Table 1. Table showing the historical time-lapse (fifth to eighteenth centuries) of Armenian written heritage,

followed by abrief overview of foreign dominations in the vicinity and over Armenian territories fora given period

[16-17].

Centuries V-VI

The invention of the Armenian alphabet (405 AD) and early literary developments

Historical environment: Marzpanate Armenia (Armenian noble families)

Region: Byzantine and Sasanian Empires

Centuries VI-VIII

Early medieval literary developments

Historical environment: Marzpanate Armenia (Armenian noble families)

Region: Arrival of Arabs; Byzantine-Arab wars

Centuries IX-XI

The classical phase of Armenian manuscript art

Historical environment: Medieval Kingdoms of Bagratid and Artzruni dynasties)

Region: Arrival of Seljuks

Centuries XII-XIV

Golden Age of Armenian manuscript art

Historical environment. Armenian Kingdom of Cilicia

Region: Arrival of Egyptian Mamluks

Centuries XIV-XVI

The decline of Armenian manuscript art

Historical environment: Foreign dominations

Region: Arrival of Mongols and Turkoman tribes

Centuries XVI-XVIII

Diaspora-based Armenian manuscript art and early print houses

Historical environment: Foreign dominations

Region: Ottoman and Safavid Empires
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Figure 1. Map showing the historical Armenian territories from Roman times to the present day.
Map: © Armenica.org

1.1.2. Schools of Illumination

The Armenian manuscript tradition was developed in several schools of illumination
or scriptoria, established in geographies where the Armenian presence was attested during
different historical periods, conditioned by the rise and fall of Armenian Kingdoms or
principalities, by the foreign dominations, forced migrations, or trade activities. In today’s
scholarship, these schools of illumination are mostly referred to by the names that reflect their
connection with a specific geographical area, though each area might include numerous
centers of manuscript production. Most of these centers were closely related to local churches

and monasteries, while some were receiving royal patronage [18-20, 11:54].

The miniature art of each Armenian school is unique and distinctive, ranging from
strongly refined to simply naive styles. However, one should notice the transmission of local
elements from oneschool to another, induced by the mobility of Armenian people throughout
the centuries. The crucial role of Armenian geography should be considered as well. The
interrelationship with Eastern Christian manuscript cultures such as Syriac and Coptic,
cultural contacts expanding towards Byzantium and the Latin West, along with regional

proximity to Muslim cultures, generated a quite sophisticated and eclectic manuscript art
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within Armenian tradition. To better understand its complexity and diversity, numerous

manuscript centers should be considered.

Below we introduce the Armenian schools of illumination by ascending chronology,
whichisrather generic becauseit only represents the most prosperous periods for each school;
many of them started or continued to work during a wide range of periods, albeit more

sporadically.

Melitene (centuries XI-XIII)

An early group of Armenian manuscripts, known as the Melitene group, originates
from Melitene (Malatya, present-day Turkey). Armenians appeared in this part of Eastern
Anatolia already from Byzantine times. At the beginning of the eleventh century, a large
number of Armenians resettled here, specifically after the fall of Ani (1064), the capital city of
the Bagratid Kingdom, into Seljuk's hands.

Melitene manuscripts are all Gospel Books, mostly dated to the eleventh century, and
represent one of the earliest known illuminated examples of Armenian manuscript art, before
the Cilician period. They were probably produced in a monastic environment. The art of these
manuscripts is familiar to that of their neighboring traditions such as Byzantine and
particularly the Cappadocian art. They represent a complete cycle of the life of Christ,
traditionally proceeding the Canon Tables in the Armenian Gospel Books. The full-page
miniatures of these Gospels present a simple, somewhat naive style of painting. However, the

style and other specificities of these manuscripts are yet to be studied [21-22].
Kars and Ani (centuries XI-XIII)

The schools of illumination of Kars and Ani were developed under the patronage of
medieval Armenian Kingdoms (884-1065) headed by the Bagratid and Artzruni dynasties.
This period is considered as a classical phase for Armenian miniature art thriving mostly in
urban environments, and being fostered by royalty, clerics, and noble families. Artsand crafts
were flourishing in the medieval Armenian capital cities of Kars (929-961) and Ani (961-1045),
together with an emerging impressive architecture. This prospering environment served as
an impetus for local scriptoria, which offered some of its unique examples of manuscript art.
Sumptuously illuminated manuscripts were luxury objects of this time, affordable only to the
elites of society. Together with a strong religious character, the manuscriptimagery of this
period reflects some features of secular art, inspired by the vibrant reality of human

interactions and smoothly infused into miniature art [23-26]. This medieval prosperity was
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interrupted by Seljuk invasions intruding from Central Asia at the beginning of the eleventh

century.
Cilicia (centuries XII-XIV)

After the surrender of the Eastern and Western parts of the Armenian Kingdom to
Byzantium and Seljuk powers, the wave of Armenian migrations started towards Crimea and
Eastern Europe. A group of noble families, fleeing the Seljuk invasion, established in the
Cilicia region northwest of the Gulf of Alexandretta, where in a short period a new kingdom
was raised, known as the Armenian Kingdom of Cilicia (mentioned also as Little Armenia or
Lesser Armenia in historical sources). The strategy of this Kingdom was Latin-oriented. Being
geographically well localized and having access to the Mediterranean Sea by its port Ayas,
Cilicia was involved in the active trade networks. The Cilician monarchy was establishing
contacts with Latin, Byzantine, and Muslim worlds, exchanging influences at all societal

levels, including artistic production.

This period is known for the most sophisticated examples of Armenian manuscript
art. The scriptoria established in Cilician monasteries were privileged by the royal families.
Under their patronage, the most luxurious and affluent manuscripts were produced. The
scribes and illuminators could use the best materials of their time. Cilician manuscript art is
impeccable in its expressive forms and mastery of performance. It reflects the tight contacts
Armenians had with their Latin counterparts, and deeply individual characteristics at the
same time. This prospering Kingdom had a few centuries of life and fell under the power of
Egyptian Mamluks. Thelegacy of precious royal manuscripts, if not plundered and destroyed,

was displaced together with Armenian people migrating to safer destinations [27-30].
Glajor and Tat'ew (centuries XIII-XIV)

During the Middle Ages, there were several schools of illumination developed in the
region of Greater Armenia that overlaps with the territory of present-day Armenia to some
extent. These schools were mostly operating within the monastic complexes, which were
medieval scholarly centers, libraries, and scripforia at the same time. Some of the notable
schools were that of Gelard, Gosavank’, Hari avank’, Noravank’, Sewan, Sanahin, Halpat,
Glajor, and Tat’ew. The high reputation was granted to the schools of Glajor (thirteenth-
fourteenth centuries) and Tat'ew (fourteenth-fifteenth centuries) located in the Southern
Syownik’ region of present-day Armenia and administrated by the monasteries of Glajor and
Tat'ew respectively. These were medieval centers where students could receive instruction on

rhetoric, philosophy, theology, and grammar, as well as calligraphy and illumination. During
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this period, the Armenian scriptoria were dealing with harsh conditions due to devastating
Mongol invasions. Despite that, the school of Glajor has provided a group of prominentartists
who presented a unique style and vivid imagery. The school of Tat'ew continued the
traditions of Glajor in the following centuries. This school also has provided several talented
artists and examples of exquisite miniature art. Manuscript illuminations from these schools

are known for their exceptional monumental style and deep colors [31-34].
Arc'ax (centuries XIII-XIV)

Arc’ax, a mountainous region in the Eastern part of present-day Armenia, and once a
tenth region of Greater Armenia, is known for its numerous scriptoria mostly administrated
by local churchesand monasteries. Artand architecture havebeen flourishing here since early
medieval times. Although Muslim invasions devastated the prospering centers of Armenian
artin Arc'ax, however, several unique manuscript exemplars have survived to our day. The
style of this school reflects the affinity towards folk art, within the individual original
approaches implemented by the artists. The clear lines, distinct forms, and architectural

framings render a specific beauty of Arc‘ax’s miniatures [35-37, 11:55].
Vaspowrakan (centuries XIV-XVI)

The school of Vaspowrakan is composed of numerous Armenian scriptorialocated in
the historical region of Greater Armenia, in the surroundings of Lake Van. Manuscript
production in Vaspowrakan flourished during the fourteenth-sixteenth centuries, thus
surviving the continuous invasions of Mongol and Turkic dynasties. Most of the scriptorial
centers of this school were connected to local Armenian churches or monasteries. Van region
was greatly productive in terms of artistic legacy, offering a wealth of manuscripts and
generations of scribes and artists. Due to a vast number of workshops, Vaspowrakan

manuscripts represent a vivid diversity of individual artistic styles and approaches [38-39,
11:55].

However, the fifteenth-sixteenth centuries were dark years for Armenian history, and
therefore for Armenian art. The fall of Constantinople in 1453 re-established new regulations
in the region. At the beginning of the sixteenth century, Armenia was split apart between
newly emerged powers of that time, the Ottoman, and Safavid Empires. Continuous conflicts
between Muslim neighbors caused a new wave of migrations of Armenian people. This was
a period of decline in Armenian manuscript production, which, surprisingly, has found its

revival in destinations other than historical Armenia [40].
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Diaspora (centuries XVII-XVIII)

At the beginning of the seventeenth century, the newly emerged merchant class of
mostly displaced Armenians played a key role in the promotion of Armenian art. Three main
centers of merchant communities, where manuscript production was thriving, were

Constantinople, Crimea, and New Julfa (Isfahan) [41-42].

These communities were amazingly resolutive in the preservation of their language
and culture, perhaps without even realizing it. Their spontaneous apprehension led them to
foster Armenian art and architecture in remote geographies. Despite being well acquainted
with contemporary artistic trends of the time, the seventeenth-century Armenian elites have
turned their gaze towards the past. Their traditional choices were reflected, for instance, in
their preference for manuscripts over printed books. The seventeenth century is considered
one of themost productive periods for Armenian manuscriptart, with particular emphasis on

the execution of Bible and Gospel manuscripts.

However, the new technologies of that time were not far behind. The first printing
houses wereimplemented in Armenian diasporas, with the first Armenian bookbeing printed
in Venice, in 1512. In the next centuries, several Armenian books were printed also in Rome,
Milan, Amsterdam, Marseilles, Paris, Lviv, Athens, Smyrna, Constantinople, Eimiacin, and
other cities. It is important to mention that even after these printing attempts, the manuscripts
were still being copied and illuminated by hand. This fascinating coexistence of two different

forms of book production lasted up to the nineteenth century [43-44].

The miniature art of the Armenian diasporas is quite eclectic. It conjoins both
traditional and novel inspirations. Regarding traditions, it has been mentioned that the
Constantinopolitan scripforia has much relevance to that of Cilician Armenia, while the New
Julfan scriptoria to Vaspurakan [45]. With this, these scripforia receive and adopt many
Western inspirations originating from both medieval Latin artand early modern printed book
cultures [46]. The Crimean scripforia deeply refer to medieval Armenian art as well,
maintaining at the same time its Westernized features obtained from the close links with
Latins yet in the fourteenth century [47-49]. Apart from local and external connections, these
last Armenian scriptoria were rather linked to each other within their exchange of artistic

forms and expertise in manuscript production [50].
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Ejmiacin Gospels, 989 T'argmanc’ac’ Gospels, 1232 Gospel Book, 1280
Noravank’, Syownik' Northern Armenia, Hrombkla, Cilicia
MS 2374, Matenadaran MS 2743, Matenadaran MS 9422, Matenadaran

v W o = |

Gospel Book, 1297 Gospel Book, 1330 Gospel Book, 1356

Tat’ew Monastery Village of Urunkar Sowrxat’, Crimea
MS 7482, Matenadaran MS 2929, Matenadaran MS 7408, Matenadaran

[N

Gospel Book, 14th century Gospel Book, 14th century Gospel Book, 17th century
Arc’ax, Armenia Syownik', Armenia Constantinople
MS 316, Matenadaran MS 6305, Matenadaran MS W.546, Walters

Figure 3. The theme of Annunciation as represented in the Armenian manuscripts from different schools of
illumination and historical periods. More images can be found at [51].
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1.1.3. Dating Issue and Colophons

The majority of Armenian manuscripts preserve their original colophons which are
notationsleft by scribes when they complete the work and usually provide information on the
date, place, scribe, artist, and patron of the manuscript. Thanks to these colophons, most of
Armenian manuscripts can be easily dated. Colophons play an important role in the
reconstruction of past trajectories and events related to manuscripts. They can be of distinct
typologies and extents. Colophons in Armenian manuscripts are generally lengthy and
detailed. However, thereareabundant concise examplesaswell. Together with namesrelated
to the execution of the manuscript, these colophons also contain extensive praising passages
and detailed descriptions of historical events for a given time. Therefore, much information
can be extracted from these texts that seem to be eloquent witnesses of the past. Despite the
generic patterns of the Armenian colophons, they are exclusively individual compositions and
may vary depending on their style. Over time, some of these colophons obtained the value of
a literary work and were copied repeatedly in several manuscripts. Armenian colophons
received significant scholarly attention [52-57].

In some other cases, when the colophon is not clear or is missing altogether, the dating
of the manuscript is possible either by attributing the extant names to already known
historical persons and places, or by further study of codicology, paleography, and

iconography of the manuscript.

1.1.4. Content Categorization

The vast majority of Armenian manuscripts are of religious content, leaving a small
percentage for that of secular ones. This fact has much to do with the early adoption of
Christianity as a state religion (301 AD), which has defined a deep religious character of
Armenian art, since the very beginning. The Sacred Scriptures were profusely copied in the
monastic or royal scriptoria. The Bible and Gospel Books were particularly venerated and
copiously commissioned.  Other Liturgical books include the Lectionaries, Missals,
Menologiums, Psalters, Collections of Sermons, Breviaries, Hymnals, Commentaries, and
Rituals. Among these books, the highly appreciated ones were the Four Gospels, with a
considerably high number of copied examples if compared to other religious texts copied in
Armenian tradition. Non-religious content categories of Armenian texts include philosophy,
grammar, poetry, chronicles of history, calendars, books on astrology, medicine, alchemy,

miscellanea collections, merchant account books, and some less common subjects [58-59].
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1.1.5. Present State of the Art

Nowadays, Armenian manuscripts are preserved in several institutions: museums,
archives, and public and private libraries, in Armenia and worldwide. The largest repository
of this precious heritage is the Matenadaran Institute of Ancient Manuscripts with around
11.000 complete manuscripts preserved. Other repositories include the Library of Armenian
Mekhitarist Fathers in San Lazzaro, Venice, with roughly 4000 manuscripts, the Armenian
Patriarchate of Jerusalem, again, with 4000 exemplars, the Library of Armenian Mekhitarist
Fathers in Vienna, with 1200 manuscripts there, the Armenian Monastery of Bzommar in
Lebanon with 1000 exemplars, Armenian Monastery of New Julfa, Isfahan, with around 1000
manuscripts. There are also smaller, yet important collections of Armenian manuscripts
preserved in the collections of the United States, Europe, and the Middle East [7:38].

There is a huge scholarship dedicated to Armenian manuscripts. The most extensively
explored areas belong to textual [60-61] and art historical studies [62-67]. In this respect, one
may find a wealth of information with several notew orthy publications by renowned scholars.
Significant work has been dedicated to the examination of several schools of illumination and
manuscript production centers, resulting in the coherent establishment of certain artistic
traditions [68-69, 47, 45, 38-39, 36, 26-27, 22, 20]. The codicology, paleography, and
bookbinding, although little explored, have received substantial attention in several works
that emphasize the importance of book archaeology and offer insights into Armenian
codicology [70-71], paleography [71-74], bookbinding [75-82], and silver covers [83-85]. Less
attention has been paid to the materiality of Armenian manuscripts, except for the studies
carried out in the 80s-90s [86-89, 70:124-142] and more recent years [90-95], complemented
with other contemporary ones [96-99]. Finally, the systematic work led by Matenadaran
Institute on the creation of a wide range of catalogs of Armenian manuscripts extremely
facilitates the research process. The major entry of the referred systematic work is the General
Catalogue with its respective volumes, initiated in the early 60s and progressing up to now
[100-101]. Apart from General Catalogue, there are several other thematic catalogs and
compilations of uttermost importance, such as volumes dedicated to Armenian colophons
[102-104], Armenian miniaturists [105], anonymous miniaturists [106], and so forth. All this
scholarly inheritance is an important reserve for specialists in the field. However, illuminated
manuscripts, being such complex objects, require continuous attention and updated research
approaches. Considering the large number of extant Armenian manuscripts and the urge to

preserve and present them in the best possible way, there is still much to do in this field.
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1.2. Research Aspiration

The original idea of this project was a long-standing aspiration of the author to
comprehensively examine a group of Armenian manuscripts, elucidate their material and
immaterial features, and explore the history of scriptorial practices. The purpose was to study
in detail all the aspects that comprise the textual, visual, and material complexity of an
illuminated manuscript. The study then would be addressed to better preservation of such
precious heritage. The implementation of this multi-aspect plan was carried out by a team
composed of professionals from several disciplines of exact and human sciences. This fusion
of expertise resulted in effective collaboration, and a wealth of knowledge obtained.

The material that became a physical nucleus for this study, upon which the objectives
and methodology were constructed, representsa group of Armenian illuminated manuscripts
composed of four exemplars and preserved in the Calouste Gulbenkian Museum, in Lisbon.
The manuscripts, a Bible (LA 152) and three Gospels Books (LA 193, LA 216, LA 253), were
kindly made available by the Museum authorities to be studied, for the first time, within an

interdisciplinary approach.

1.3. Aim and Objectives

By addressing a holistic approach to a group of Armenian manuscripts produced in the
seventeenth century, this study aimed to better understand the continuity of handwritten and
illuminated book tradition during the early modern period in the given societalenvironments,
by distinguishing traditional and novel practices implemented at certain scripforia and
reflected in the art, techniques, and materials of the manuscripts under the scope.

The objectives for this general aim include:

a) Provision of a detailed physical description, together with the information
regarding the content of the colophons of Armenian manuscripts in the
Gulbenkian collection, with the purpose of including these manuscripts in a
wider scholarly discussion of relevant fields.

b) Quest for inspirations of artistic forms and illustrations present in the
seventeenth-century Armenian manuscripts and discussion of their
iconographic similarities or differences traced within concepts of local and other
manuscript cultures, considering medieval to early modern periods.

c) Understanding of ancient practices employed in manuscript illuminations,
focused on technical knowledge for preparation and application of various
pigments, with particular emphasis on organic red pigments profusely used in
Armenian illuminations and deeply believed to be made of Armenian cochineal

(Porphyrophora hamelii).
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d) Insight into the general color palette of manuscripts under the scope, by
performing material analysis at molecular and elemental level, and by
describing the complete paint formulations, ink compositions, and painting
techniques used by the artists.

e) Assessment of the state of conservation of the manuscripts by evaluating the
conditions of the analyzed paints and inks, by predicting the original colors, and
by understanding the degradation issues that occurred over the centuries, aimed

at potential conservation and restoration measures, after careful consideration.

To approach the above-mentioned objectives, the study has implemented the following
steps:

a) Preliminary observation of the codices focusing on their physical features,
codicological description, and completion of the manuscript assessment forms.

b) Analysis of possibly preserved colophons to contextualize the biography of each
manuscript.

c) Analysis of the socio-cultural and historical reality of Armenian communities in
which the codices were produced, stressing the importance of handwritten
books and the continuity of their production during the given period.

d) In-depth analysis of miniatures, ornaments, and pictorial programs in general,
distinguishing the typical Armenian art forms, and inspirations from other
manuscript cultures.

e) Technical examination, including the molecular and elemental characterization
of thematerials, mainly inks and pigments, employed in manuscript production.

f) Historical reconstructions of Armenian cochineal recipes for inks and pigments,
chemical analysis of produced pigments and respective ingredients, their
comparison with organic reds present in original manuscripts, and compilation

of a database for produced recipes.

1.4. Methodology

To efficiently address the questions of this study, the above-mentioned objectives were
distributed within a three-pronged methodology that includes (a) Art history; (b) Art
technology; (c) Art chemistry (Figure 4). In this way, we could pursue a holistic understanding
of whatis called an “illuminated manuscript” by all its constituents. The road map for the
selected methodology was depictured as follows - while visually assessing the images, we
could also identify the nature of the materials that render such eye-catching compositions,
and while assessing the materials, we could seek the ancient knowledge and techniques that

produced them. Details for each section of the methodology are given below.
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Art
Technology

Art
Chemistry

Figure 4. Schematic design of the methodology in three sections.

1.4.1. Art History

The very early adoption of Christianity as a state religion played a crucialrole in the
development of deeply religious Oriental art in Christian Armenia [58-59]. Geography also
played an important role in the process of artistic manifestation. Therefore, the style and
iconography of Armenian illuminations developed under certain circumstances [Figure 1,
Table 1]. Along withlocalartistic traditions, it reflects clear parallels with manuscript cultures
of regional vicinities, such as Syriac, Byzantine, and Coptic. Apart from that, some other
features of Armenian manuscript art are interchanged within the cultures of the Latin West
and Islamic East [107-112, 29, 22]. This communication of visual representations between
Armenia and other cultures took place during the different historical periods through direct
or indirect cross-cultural contacts. However, when evaluating the style of the Armenian
illuminations, despite the idiosyncrasies of individual masters or workshops, one may
recognize the strong continuity of traditional concepts established and steadily maintained in
the local scriptoria.

Armenian manuscripts of the Gulbenkian collection offer a perfect possibility to
evaluate the artistic choices adopted by some of the last centers of Armenian manuscript
production, Constantinople, Crimea, and New Julfa. For us, it was quite interesting and

challenging at the same time to unequivocally refer to the art of these manuscripts. We had to
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consider the time and environment in which they were produced. During the seventeenth
century, manuscript art experienced a sudden rise, particularly in the Armenian diasporas,
where the merchant communities played a crucial role in art patronage [113-114]. The art of
these diaspora centers is eclectic, reflecting the tendencies widely circulating in multicultural
environments such as Constantinople and Isfahan [115]. The book illumination was continued
in the Armenian communities. It was deeply influenced by the art of Western printed books,
which can be particularly observed within the illuminations of the seventeenth-century
Armenian Bibles, copiously produced during this period. At the same time, Armenian artists
wereskillfully juxtaposing thenewly emerged trends with traditionalapproaches, sometimes
posing their individualinterpretations of certain images. These traditional approaches of early
modern artists are explicitly reflected in their references to medieval art. Therefore, it was
quite intriguing for us to define the limits between tradition and novelty present in the art of
the manuscripts under our study.

The arthistorical study of the Gulbenkian Armenian manuscripts was constructed upon
the historical context previously retrieved from the colophons of each manuscript. This
preliminary information guided us toward certain schools of illumination, artists, and scribes,
resulting in extensive comparative studies within the local context of Armenian artistic
production. Several iconographic parallels were established between manuscripts coming
from distinct schools and historical periods. Apart from that, a large comparative work has
been done within a much global context, with the inclusion of Western manuscripts. This was
particularly applied to the case of the Gulbenkian Bible (LA 152), evoked by its unique
illuminations of Latin-inspired art. Art historical analysis allowed us to better understand the
aesthetic choice of given scripforia, to establish the individual features for each manuscript,
and to suggest the clusters of manuscripts sharing similar iconography with those of our

study. The outcomes of this methodology can be found in Chapter 3 of this dissertation.

1.4.2. Art Technology

The written sources on artistic techniques are key components for professionals who
seek toexplore the composition and preparation process for historical artistic materials. These
sources are known as art treatises, recipe books, or compilations, which contain practical
information on the preparation of various components of the artwork. There are numerous
treatises, mostly from medieval and early modern periods, that transmit the practical
knowledge and secrets of ancient masters to our days. A large number of them concemn
manuscript illumination, providing a variety of recipes and indications on how to prepare
and apply the inks and pigments [116-121]. Nowadays, this information can be efficiently
used in the field of art historical reconstructions, closely related to experimental archaeology.

Organized medieval treatises or manuals for artists are quite abundant in Western

cultures. Armenian sources, however, are not very eloquent in terms of art technological
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compilations, except from some studies [122-125]. In the Armenian case, the recipes intended
for scriptorial practices can seamlessly cross the manuscript typologies and appear written
within the collections of medical, scientific, or other miscellaneous texts. The recovery of this
hidden knowledge is rather important. It will allow us to approach the workshops of our
ancient masters, to re-imagine their environment and working conditions, to perceive their
possibilities and limitations, and many more aspects. By knowing certain recipe formulations,
we can compare their reproduced versions with compositions found in the original works of
art. Additionally, we may compare the local practices within different Armenian scriptoria,
and with other cultures as well to trace the possible paths for knowledge transmission.

In the present study, we decided to address the methodology of historically accurate
reconstructions to a specific category of organic pigments based on cochineal, a scale insect
used since ancient times as a source of natural dye, resulting in a variety of shades of carmine.
Our interest in these animal-derived pigments was conditioned by a belief that cochineal reds
have found their utmost use in Armenian illuminations. To givea scientific explanation to this
statement we developed a three-step work plan of (a) archival, (b) field, and (c) laboratory
activities. The first step was to recover the possibly existing recipes for the Armenian
cochineal, preserved in the written historical sources. The second step included on-site
observation of Armenian cochineal in its original habitat. After the rationalization of the
retrieved recipes and the gathering of the necessary ingredients, we embarked on the third
step consisting of historical reconstructions, trying to be as closer as possible to their original
context. It wasnotan easy task, but a rewarding one. The process of Armenian cochineal trials

and outcomes in detail can be found in Chapter 4 of the present dissertation.

1.4.3. Art Chemistry

A seventh-century Armenian scholar Vrt‘anesK'ert ot said that “By the beauty of visible
we approach invisible” [126]. In the medieval worldview, the mystery of the invisible was
disentangled through visual materiality. Therefore, the materials employed by the artists and
craftsmen in the production of what makes up today’s cultural heritage had much more
significance than one may imagine. In the case of illuminated manuscripts, it is important to
know which materials were used in the past for the execution of such enduring treasures.
Material identification brings into light a deeper insight into many historical aspects, such as
the trade, circulation, and availability of certain raw materials, the economic potential of the
given societal groups, cultural beliefs that shape the preferences towards specific pigments or
colors, and much more phenomena. Therefore, material knowledge can offer an important
contribution to many disciplines, from history to cultural studies. This knowledge is
indispensable for museum professionals, in terms of guiding correct conservation and

restoration strategies.
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By conducting material analysis for the Gulbenkian manuscripts, our goal was to
contribute toa field where there arestill manylacunae. We opted to focus on the identification
of the pigments and inks applied to the illuminations of our manuscripts and to assess their
condition and composition. The pigments of organic and inorganic origin were analyzed by a
multi-analytical approach, which allowed us to obtain a comprehensive understanding of
paint formulations. This approach provided us with the possibility to evaluate the
preservation state of the paints analyzed. Visually, the paints render vivid and brilliant colors
and are mostly well-preserved. However, a closer examination delineates a perfect
preservation state for some pigments, while degradation issues for others. Therefore, to truly
understand whether the illumination colors are maintained as close as possible to their
original state, or they undergo degradation processes, a closer look with analytical methods
is crucial.

In this study, we selected a portable fiber-optic microscope, FORS, and pRaman
spectroscopies for the initial screening, which has been followed by nEDXRF analyses and
other complementary techniques when needed. This combined approach of molecular and
elemental analyses allowed us to assess the paint compositions and their preservation state.
The detailed description and the results of this stage of the study can be found in Chapter 5

of the present dissertation.

1.5. Study Sources

This study is based on primary and secondary sources. The primary sources include
illuminated manuscripts, historical texts on art technology, and archival documents. The
principal group consisting of manuscripts is the one upon which the study was constructed.
These manuscripts are held by the Gulbenkian Museum. Another group of manuscripts was
used as a solid ground for our extensive comparative studies with the ones from the
Gulbenkian collection. This comparative stage was implemented mostly to elucidate the
questions related to the iconography, dating, and historical background of the main subjects
of the study. This second group of manuscriptsis held by the Matenadaran Institute and is
related to the methodology section of “Art History” in our project. Additionally, several
manuscripts of miscellanea content, preserved in Matenadaran, were consulted, from which
it was possible to retrieve technical descriptions and recipes for Armenian cochineal
preparations. These sources are related to the methodology section of “Art technology” in our
project. Finally, the archival documents related to acquisition history and the very first
descriptions of the Gulbenkian Armenian manuscripts were consulted for the unequivocal
presentation of the study material. These documents have been assessed in the Gulbenkian

Archives.

Chapter 1 21



The secondary sources comprise relevant bibliography of possibly the most applicable
studies for each stage of the work. A scholarship from both local Armenian and global
European contexts was thoroughly explored. We based our interpretations not only on the
most recent studies but also on the studies published in the relatively distant past. For
instance, thereis a large scholarship dedicated to Armenian manuscripts, some even touching
the material aspects, that emerged in the Academy of Soviet Armenia (1920-1991). This
literature, generally available in Armenian or Russian languages, was of big support to us, as
it contains some less referenced but valuable research on important issues sought by us.
Extensiveliteraturerelated toart, history, colophons, and schools of illumination of Armenian
manuscripts was explored. Studies particularly referring to the seventeenth-century history
of Armenian diaspora communities were considered as well. For art historical, art
technological, and material analysis we dealt with a large number of works related to
manuscripts from the Western European context, where this kind of interdisciplinary

approaches have already obtained their solid forms [127-136].
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2. CORPUS OF THE STUDY MATERIAL

The purpose of this chapter is to present the main corpus of the study material, along
with all the relevant information related to it. It will reflect the life and activity of Calouste
Gulbenkian, a man, whose collection includes the manuscripts that are the subject of our
study. The collection makes up part of the museum named after Gulbenkian. There are many
studies dedicated to Gulbenkian, therefore, to not be repetitive, we opted to provide a brief
narrative of his life trajectory, that will help the reader to dive into the world of Gulbenkian
the art collector. In the following section, the history of the acquisition of the Armenian
manuscripts by Gulbenkian and relevant details are presented. After, the historical
background of the manuscripts and the colophons are discussed. This section is constructed
upon the information retrieved from the preserved colophons. It portrays the time and
environment related to the manuscripts, followed by analyses of the colophons and a section
discussing the identity of the scribes, artists, and patrons connected with the biography of
these precious manuscripts. The chapter includes four Appendices that represent the physical
description (Appendix A), content description (Appendix B), bookbinding (Appendix C), and

transcribed colophons (Appendix D) for each manuscript.

2.1. Calouste Gulbenkian: The Art Connoisseur

The name Gulbenkian is associated with wealth, achievement, expertise, philanthropy,
and art. For someone of Armenian descent, thisnamehas particularimportance and a specific
place on the map of notable Armenians around the world. Calouste Sarkis Gulbenkian was a
prominent businessman, philanthropist, and art collector. Nowadays, in the heart of
Portugal’s capital Lisbon, a Foundation named after Gulbenkian is one of the world-leading
institutions promoting art, education, science, and benevolence.

Much has been written and said about his personality and work. The life trajectories of
Gulbenkian took him from Constantinople to the westernmost point of Europe, Lisbon.
Calouste was born in 1869 in Scutari (Constantinople, Ottoman Empire, present-day Uskiidar
in Istanbul), in a family of Armenian parents. The prosperoussituation of Gulbenkian’s family
living in the Ottoman capital allowed him to obtain a substantial education and travel from
the very young years of his life. His studies in Constantinople and Marseille were completed
at the King’s College of London, where Gulbenkian obtained his diploma of distinction in
1887. As a young professional, he stepped into the world of oil affairs, becoming a prominent
and intelligent businessman in this industry and an efficient agent in introducing Middle
Eastern oil strategies into negotiations worldwide. His diligent work was granted 5% of

capital, attributed only to him during his negotiations, which made him known as “Mr. Five
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Per Cent” in the oil industry [1]. Gulbenkian traveled extensively, having hismain residencies
in London and Paris. During the Second World War, after several fluctuations in his life,
Gulbenkian found his harbor in Lisbon, where he lived his last years in peace, and passed

away in 1955.

Figure 5. Calouste Gulbenkian in the 1890s.
© Fundacado Calouste Gulbenkian

Gulbenkian was one of the wealthiest men of his time. Apart from business, he was a
renowned philanthropist. A generous deal of his profit was disposed of for numerous
charitable commitments, addressed mostly to schools, hospitals, and churches, with particular
attention to Armenian communities and establishments. Examples of Gulbenkian’s generosity
include the building of the St. Sarkis Armenian church in London, the establishment of a big
library in the St. James Cathedral of the Armenian Patriarchate of Jerusalem, support to Surp
Pirgic Armenian Hospital in Constantinople (Istanbul), and much more. The last wish of
Gulbenkian expressed in his bequest was to establish a foundation based on his legacy, that
could continue to implement all his initiatives. His will took form as an outstanding building
that emerged in Lisbon, in 1956, which became the headquarter of the Calouste Gulbenkian
Foundation, and since then is loyal to the mission Gulbenkian has set [1:7].

Apart from business and philanthropy, Gulbenkian had a tremendous passion for art.
During his life, he created an amazing collection of artworks from around the world. These

were not objects to him, but companions for life. Over the years, his luxurious houses
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elsewhere transformed into private museums, where Gulbenkian found his rejoicing and
serenity. Taking advantage of any given opportunity, this man of affairs negotiated and
persisted for each unique piece in his collection. This ability Gulbenkian had since ever, from
when he bought his first ancient Greek coins in Constantinople being a fourteenth-year old,
up to purchasing the large-piece collections from several intermediaries. He was constantly
in contact with different art dealers and antiques vendors, in search of the finest possible
pieces. Being such an aesthete and art connoisseur, Gulbenkian was not rushing after
whatsoever but selecting only the best for his collection [2]. In his bequest, Gulbenkian
specifically mentions his will of having all his artworks under one roof, in a museum. After
his death, all these pieces were assembled in Portugal, being housed at the beginning in
Palacio Marqués de Pombal, in Oeiras. In the following years, Gulbenkian’s life companions,
roughly 6000 artworks, found their roof in Lisbon. The Calouste Gulbenkian Museum was
inaugurated in 1969 and since then, has been one of the world’s front-rank museums [3].
Nowadays, the permanent collection of the Museum displays exquisite objects from a wide
range of historical periods and geographies: Egyptian, Graeco-Roman, Mesopotamian,
Oriental Islamic, Armenian, Far Eastern, and European. The collection includes coins,
paintings, textiles and tapestries, books and manuscripts, sculptures, glassware, ceramics,
jewelry, and furniture [1, 4]. The Museum is a busy hub of recurring cultural activities and

exhibitions. Undoubtedly, this is for what Gulbenkian would have been extremely gratified.

Figure 6. The Gulbenkian Museum. © Fundacido Calouste Gulbenkian
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2.2 Armenian Manuscripts in the Gulbenkian Museum

On the permanent display of the Gulbenkian Museum, among carefully selected
artworks, there are four Armenian illuminated manuscripts exhibited. These few but unique
examples of Armenian art reflect the philosophy of the great collector — to find only the best
for his collection. These manuscripts are illuminated codices, a Bible (LA 152), and three
Gospel Books (LA 193, LA 216, LA 253). Manuscripts seem to arrive in Portugal from
Gulbenkian’s house in Paris, during the years 1958-60, when all his collection from London,
Paris, and Washington was being shipped to Lisbon. Since then, they have been part of the
Museum's collection [5].

Gulbenkian acquired the manuscripts during his lifetime from intermediaries, art, and
antique vendors or in auctions. Thus, the archival documents indicate that Bible LA 152 was
acquired in 1926, in Sotheby’s of London, from Sir Malcolm MacGregor of MacGregor,
through intermediary Bernard Quaritch; Gospel LA 193 in 1926, in London, from a vendor
named Kehyaian & Co,a company apparently trading with antique oriental carpetsand other
commodities; and Gospel LA 216 in 1935, in Paris, from a vendor of old books named Giraud-
Badin [6]. The acquisition history of Gospel LA 253 is unknown. Likewise, it is not known in
which way the manuscripts appeared in the antique markets in London and Paris, before
being acquired by Gulbenkian. This is a common destiny for many Armenian manuscripts
that have been dispersed due to historical circumstances. Fortunately, some preserved
colophons of Gulbenkian manuscripts shed light on the origins of these unique objects.

LA 152, LA 193, LA 216, and LA 253 were first described by renowned art historian
Sirarpie Der Nersessian [7]. Afterward, some of the manuscripts were reported in exhibition
catalogs and scholarly articles [8-10], being the Bible LA 152 receiving the most attention [11-
16]. However, this group of codices has a lot more to offer to those interested in manuscript
studies, and not only. We hope that this dissertation will make its modest contribution to
introducing these exquisite manuscripts to wider audiences. In the next section (2.3.) and
following chapter (Chapter 3 (3.1.,3.2.) amore detailed description of each manuscript can be

found.
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Figure 7. The four Armenian manuscripts of the Gulbenkian Collection, Lisbon. © Gulbenkian Museum

2.3. Historical Background and Colophons

To better understand any heritage object, itis important first to explore its historicaland
cultural context. It will help to comprehensively analyze and reconstruct the biography of a
given artwork. In our case, we tried to recover as much information as possible related to the
manuscripts of our study, starting with preserved colophons. They provided us with a
preliminary understanding of the time and environment to which the Gulbenkian
manuscripts belong. Here, we give a brief presentation of corresponding historical periods
and geographical destinations. Additionally, we assembled the possible information related
to the identities of the scribes, artists, and patrons, present in the narratives of each

manuscript.

2.3.1. Time and Environment

Four Armenian manuscripts of the Gulbenkian collection were produced in the
Armenian diaspora communities of Constantinople, New Julfa, and Crimea, during the

seventeenth century. This period was an incredibly interesting time in the development of
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Armenian history and art, strongly determined by the political situation of Armenia and the
geographicalshifts of its population. The seventeenth century was defined asa period of trade
diasporas or communities, which played a crucial role in many aspects of Armenian life [17].
After having lost its glorious past of medieval kingdoms and being devastated by continuous
invasions of Arabs, Seljuks, Mongols, and Turks, by the end of the sixteenth century,
Armenian territories were constantly disputed and divided between the Ottoman and Safavid
Empires [18]. Continuous conflicts and wars in the region caused forced migrations of the
localpopulation, thus forming several diaspora communities in neighboring destinations, and
not only. With time, many of these communities were reorganized into strong and self-
sufficient units. During the seventeenth century, this phenomenon was especially apparent in
some Armenian communities, fostered by the emergence of a new merchant class. This class
of Armenian merchants became a key aspect in the economic and social developments of the
early modern Armenian diaspora. But theirimpact was greater than imagined. These wealthy
elites played an essential role in the promotion and patronage of Armenian art and
architecture[19]. Asaresult, in the seventeenth century, artistic production reached itsapogee
in the Armenian communities of Constantinople, New Julfa, and Crimea. Each of these three
diaspora centers emerged under certain historical circumstances and has developed its own

distinct community life, described in detail below.

People
Commodities

Ideas

i

East

Amsterdam — Venice — Lwow — Krakow — Izmir — Constantinople — Calcutta — Madras - Surat

Figure 8. Seventeenth-century Armenian trade diasporas and their global connections.
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Constantinople (Present-day Istanbul, Turkey)

In the first half of the fifth century, by the initiative of Mesrop Mastoc", inventor of the
Armenian alphabet, and with the consent of the Byzantine emperors, Armenian schools were
established in Constantinople. During the classical and early medieval periods of Armenian
literary developments (fifth-ten centuries), there were active scholarly exchanges between
Constantinople and Armenia, based essentially on translational activities. Armenian presence
in Constantinople increased over time partly because of Byzantium's policy concerning
Armenians, which provoked several migratory flows towardsextant territories of the Empire.
Armenians, together with Greeks, Jews, and other ethnic groups, were part of the multi-ethnic
social strata of the Byzantine Empire, including when the Turks conquered Constantinople in
1453. Armenians were an active component of Byzantium’s vibrant reality. In terms of cultural
life, many Armenian scholars and intellectuals emerged in the medieval environments of
Constantinople, together with various professionals traveling there for work. In the local
scriptorial schools, several Armenian manuscripts were produced. Unfortunately, most of
them did not survive our days. The earliest known Armenian manuscript written in
Constantinople (Matenadaran MS 6202) is a Gospel dated 909 AD. The exchange between
Byzantine and Armenian traditions was particularly fluent in miniature art [20].

Constantinople became one of the main hubs of Armenian artistic production especially
during the seventeenth century, when Armenian merchants became an important component
of the Ottoman capital. In this cosmopolitan environment, the Armenian manuscripts were
yet being produced, fostered by wealthy patrons. This artistic production received significant
influences particularly from Western printed books, at the same time maintaining its
traditional forms and well-established practices. The art of several manuscripts, produced
during this period, indicates the artistic contacts between the Armenian scripforia of

Constantinople, Crimea, and New Julfa [21].

Crimea

Crimea was one of the prosperous centers of the Armenian diaspora almost for seven
centuries, having its apogee during the Middle Ages. There are numerous architectural
monuments, stone inscriptions, and manuscript colophons testifying to the Armenian
presence in this peninsula. Armenians arrive in Crimea already during the Byzantine times,
as a military presence from part of the Empire. In the late centuries, the Armenian merchants
appear there, as the peninsula was a profitable destination for transit trade. The migration
flows of Armenians towards Crimea were during the eleventh century, after the fall of Ani,
the capital of the Armenian Bagratid Kingdom (885-1045), the fourteenth century, when
Armenians flee the Mongol invasions, and the sixteenth to seventeenth centuries, especially

during the Celali rebellions and forced displacements by Shah Abbas.
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The major city of Armenian communities in Crimea was Kaffa (present-day Feodosia).
Already in the fourteenth century, Genovese sources mention three Armenian churches in
Kaffa. In this period, the southern part of Crimea was dominated by Venetian and Genoese
merchants, with whom Armenians made tight contacts. The part of the Armenian community
was Catholic, with its corresponding church. Apart from merchants, the community was
composed of artists and craftsmen of different professions. There are several names for
illuminators and scribes preserved in the colophons of the manuscripts, copiously produced
in local scriptoria. The activity of scriptorial centers was mostly connected with Armenian
monasteries. The Crimean miniature art, despite keeping traditional Armenian characteristics
transmitted through people migrations, bears profound inspirations from medieval European
art, stimulated by the contacts with Venetians and Genoese. Although many of these
manuscripts were destroyed and pillaged after the Turks seized Crimea, however, almost 500
surviving examples testify to the exceptional heritage produced in the Armenian scriptoria of
Crimea [22, 20:157-196].

New Julfa (District in Present-day Isfahan, Iran)

Armenian communities appear in historical Persia since early medieval times, mainly
due to forced migrations and conflictive situations. The population displacements took place
in the eleventh century, as a result of the Seljuk invasions, in the thirteenth-fourteenth
centuries, as a result of Mongol invasions, and at the beginning of the seventeenth century, as
a result of the policy of Persian Shah Abbas. When the Safavid dynasty (1501-1736) came into
power, the Persian capital moved to Isfahan. Thus far, the Armenian presence in Isfahan was
mentioned in European travel accounts of the sixteenth century. However, the number of
Armenians in Isfahan increased dramatically after Shah Abbas forcibly resettled there a big
Armenian population, displaced from historical Jowta (Julfa). In Isfahan, the capital of the
Safavid Empire, this group of Armenianssettled in a district that theynamed Nor Jowta (New
Julfa), alluding to their lost homeland. To augment the commerce of Persia and to oppose the
Ottoman power, Shah Abbas granted privileges to Armenians, the majority of them being
merchant elites known as xoja (khoja). Shah rewarded them with the monopoly of silk export
from the Empire and received his compensation in full. Shortly, New Julfa became one of the
most prosperous Armenian communities, where both commerce and art were thriving side
by side. Armenian art of this period has greatly benefited from trade contacts that extended
from west to east, incorporating the new Western inspirations above all, together with
elements of Persian art. Along with that, the local artistic traditions that migrated to a new
destination with the Armenians, received their majestic forms in New Julfan art, presenting it
in a rather eclectic way. The most remarkable artistic achievements of this period were the
frescoes and miniature paintings. In an incredibly short period, Armenian scriptorium was

established in New Julfa, where numerous manuscripts were produced. Several talented
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artists and scribes earned their names in that environment. Surprisingly, the manuscript
tradition was continued even when the first Armenian print house was established in New
Julfa, in 1636 [23, 20:234-263].

2.3.2. Colophons

The colophons of four manuscripts are discussed in more detail in Chapter 3 (sections
3.1.4.and 3.2.3.). Therefore, here we will skip the detailed information on them. The novel
part of this section includes Appendix D with fully transcribed colophons that are presented
here in their original Armenian language. Hereinafter, we present the manuscripts according
to the extent of their colophons, starting with that of the largest one. Thus, the sequence of the
presentation will be as follows: Bible LA 152, Gospel LA 216, Gospel LA 193, and Gospel LA
253.

Bible LA 152

Among the four manuscripts, Bible LA 152 is perhaps the one that has received much
scholarly attention. It was described in exhibition catalogs by Maria Queiroz Ribeiro, Vrej
Nersessian, and Jorge Rodrigues [11-13]. An essential work by Sylvie Merian [14] includes a
detailed reference to this manuscript and partial transcription of its colophon, which served
as an important source for Ina Bagdiants McCabe to bring up interesting historical facts [15].

LA 152 offers the most extensive colophon compared to the other three manuscripts.
From it, we learn that this manuscript was commissioned by Xoja Nazar, perhaps the most
notable and the wealthiest Armenian of his time, in New Julfa, whose name was referred to
in the colophon by an epithet “iSxanac’ iSxan” (prince of princes). Xoja Nazar sought for the
best masters of his time, finding a skilled scribe and probably also an illuminator Hakob, in
Constantinople, whom he commissioned to copy the Bible.

At the beginning of the Bible, there is a well-known poem by Step‘anos Jik" Jowtayec’,
the scribe, illuminator, and poet from New Julfa. The poem is rather long (four hundred lines
in total) and presents the content of the books of the Old and New Testaments in rhymed
verses. The manuscript also contains many short notes left by Hakob the scribe. The main
colophon is at the end of the manuscript. A brief glorifying section is followed by a lengthy
text that presents a passage summarized in twelve points and filled with references to Sacred
Texts, completed by the text on motivation and desire for producing such Sacred Book. Then,
the colophon introduces the people related to the manuscript, the leaders of the time, and
contemporary events. A central place is given to the commissioner /patron of the manuscript
and his family members, with continuous remembrances and abundant praise. The multi-
layered structure and rich vocabulary of this colophon testify to the exceptional talent and

literacy of thescribe. Perhapsitis not in vain that Xoja Nazarlooked for him in Constantinople
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and patiently waited for the completion of his Bible in New Julfa. This colophon is an
important literary monument in terms of both historical and aesthetic values, deserving a
deeper study.

The main colophon in the last pages is followed by brief notes added for various years
by different hands, indicating them to be the descendants of Xoja Nazar, up to some point,
when the notes stop appearing.

The latest colophon in this manuscript appears in a different and hard-to-decipher
handwriting, indicating the new owners of the Bible to be the family named Sahamireanc’,
living in T'iflis (present-day Tbilisi, Georgia), and owning the manuscript for generations.

Someone from this family left this colophon in Madras (present-day Chennai, India) in 1776.

Gospel LA 216

The Gospel LA 216 has a relatively lengthy colophon from which we learn that this
small-scale manuscript, full of vivid illuminations, was produced in New Julfa. It resulted
from a collaboration of talented scribe Gaspar and famous New Julfan artist Hayrapet.
Gaspar’s colophon appears at the end of the manuscript, while Hayrapet left his name under
the illustrations of the Evangelist portraits. We learn also about the commissioner of this
Gospel, a woman named Etsabert’, who desired this manuscript for the memory of herself
and her parents. As usual, the colophon gives details on contemporary historical events and

names, together with abundant references to Etsabert” and all the family members related to
her.

Gospel LA 193

The Gospel LA 193 possesses a brief colophon (six lines) from which we retrieve only
the name of the scribe Nikotayos. Our comparative studies demonstrate that the manuscript
is the work of Nikotayos Melanavor, a prominent scribe, and artist in Crimea during the
seventeenth century. No other details are known from this colophon.

A late inscription with different handwriting that indicates the paleography of modern
centurieswas found on thelastblank folios. It mentions someone named Sargisand his family
members, seemingly asking to remember him for the silver of the manuscript (some letters
are erased). We suppose that Sargis might be the master who prepared two silver plates that
are attached as outer covers for the manuscript, with a desire to be remembered in this

precious Gospel as well.

Gospel LA 253

The Gospel LA 253 has no colophon but a late inscription, mentioning the names of
probably the later owners, Ovanes and Nigar xat'own, and the year 1820.
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Figure 9. Fragments of colophons and annotations for each manuscript.
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2.3.3. Scribes, Artists, Patrons

Preserved colophons and late annotations in the Gulbenkian Armenian manuscripts
acknowledge us the names of the scribes, artists, patrons, and later owners, that have been
associated with the fate of these manuscripts during certain periods of time. We tried to trace
as closely as possible the identity of these individuals, who were once the creators and
possessors of this precious heritage.

Bible LA 152 provides several names in its lengthy colophon. The scribe and probably
the artist of this Bible manuscript is Hakob dpir. To not confuse his identity with other scribes
of the same period with the same name, we took some personal details from the colophon left
by Hakob himself. Thus, his father isnamed Pattasar, and his mother, Howstiane. Using this
pattern, we looked for Hakob in the catalogs of seventeenth-century Armenian manuscripts
and colophons [24-25]. These sources connect the scribal activities of Hakob dpir with the
church of St. Nikotayos. It seems there were two Armenian churches named St. Nikotayos in
Constantinople, and one of them had a school or scriptorium where the manuscripts were
copied [26]. We are not aware of more details, but it will be interesting to further explore the
fate of this scriptorial center and the names connected to it. Based on catalog data, we did a
tentative reconstruction of the chronology of the manuscripts copied by scribe Hakob. It
ranges roughly between the years 1616 and 1657, resulting in a rich legacy of manuscripts. An
interesting fact we have noted in the colophons is that with years Hakab dpir becomes Hakob
sarkavag, which indicates that his clerical status has been changed to a higher one.

Probably the most prominent name that we encounter in LA 152 is that of Xoja Nazar,
the patron and first owner of the Bible manuscript. His personality was thoroughly explored
in several studies [15-16]. He was the wealthiest and mighty Armenian of his time, and the
leader of the New Julfan community, in Isfahan. Nazar, the son of Xoja Xac¢'ik, was a
descendant of the first deported by Shah Abbas Armenians from historical Julfa. In a very
short period, he managed to become a beloved and trusted agent of the Persian Shah, who
granted him the monopoly of the Empire’s silk trade. The palace-houses of Xoja Nazar and
the main street of New Julfa named after him were the evidence of his affluential position.
Nazaraddressed hisadvantageoussituation not only to his personal growing fortunebut also
to the prosperity of the New Julfan community. Armenian catalog data [24-25] indicates
numerous manuscripts commissioned by him. Xoja Nazar’slarge family is remembered in
the lengthy colophon of LA 152 by each member and ancestor. The names of his generations
that subsequently possessed the Bible appear in chronological order up to the year 1701. Each
newly added name declares the birth of a new family member, asserting the registration of
Nazar’s genealogy in this sacred book.

Gospel LA 193 in its short colophon provides the name of Nikotayos, who turned out to
be the well-known scribe and artist Nikotayos or Nikotos, known also as Nikotayos

Melanavor. He was active during 1647-1693, in the scripforia of Crimea, and his name is

48 Chapter 2



mainly connected with St. Sargis Armenian church of Kaffa. Nikotayosleft a substantiallegacy
of illuminated manuscripts. His main inspiration source was medieval Armenian and Latin
art [27].

Gospel LA 216 conveys to us the names of the scribe, artist, and patron. The scribe of
this Gospel manuscript is Gaspar. He was active in the New Julfan scripforia during the
seventeenth century. There are several manuscripts produced in this period that mention
Gaspar’s contribution as a scribe [24-25]. The artist of LA 216 left his name not in the main
colophon, but under the full-page portraits of Evangelists. The name is that of Hayrapet,
known also as Herapet or Hayrapet Jowtayec'i. Hayrapet was one of the productive artists of
his time in the New Julfan scriptoria. His name appears in numerous manuscripts produced
in New Julfa during the seventeenth century, within the years 1639-1691. Hayrapet
transmitted his knowledge to his students [27:328-339, 24-25]. We are even lucky to have his
self-portrait left in a manuscript (Matenadaran MS 189, Bible, 1649, Isfahan, f. 4691). The
patron for LA 216 is a woman named Etsabert’. We do not know the details of her identity.
Probably she was a member of one of the New Julfan wealthy families, who could afford the
commission of such a sumptuous manuscript. Her family links appear with mentions of her
parents, husband, and numerous names for her sons and daughters.

Gospel LA 253 does not provide any name from the time of its production, as the main
colophon is missing from this manuscript, probably gone together with missing folios.
However, there are the names of probably later owners of this Gospel, Ovanes and Nigar

xat‘own. Regarding their identity, there is no more information.
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3. ART HISTORY

This chapter reflects our art historical studies related to the manuscripts under the
scope. It is divided into two parts, where the first one introduces the study of the Bible
manuscript LA 152, while the second part is dedicated to three Gospel manuscripts, LA 193,
LA 216, and LA 253. In this chapter, we explore the art of these manuscripts through a
comparative approach. It tries to give a comprehensive image of the artistic traditions

practiced in three different scripforia and cultural milieus.

3.1. The Gulbenkian Bible (17th c.): an Interdisciplinary Study of

a Precious Armenian Heritage

3.1.1. Introduction

[Mluminated manuscripts have always been an important part of Armenian art during
the long historical course of ancient, medieval, and early modern periods. Nowadays
Armenian manuscripts are preserved as valuable objects of cultural heritage. The main
depositories of these manuscripts are the Mashtots Institute of Ancient Manuscripts in
Yerevan, the Library of Armenian Patriarchate in Jerusalem, the Library of San Lazzaro
Mekhitarist Congregation in Venice and its respective branch in Vienna, and the Armenian
Catholic Monastery in Bzommar, Lebanon. There are also Armenian manuscripts spread in
the collections throughout Europe, America, and the Middle East. These handw ritten and
illuminated treasures are a source of information related to literary and scientific subjects, art
history, materials, and techniques used in their production. They are textual and artistic
testimonies of social, political, and cultural developments of Armenian history. The study and
preservation of these manuscripts is an important task and requires an interdisciplinary
collaboration of art historians and conservation scientists.

This paper presents new insights into the Armenian Bible codex LA 152, currently
housed at the Gulbenkian Museum in Lisbon. We initiate it by introducing the historical
period (17th c.) and the environment of its production. Next, we summarize what has been
published regarding the manuscript, and its acquisition history and we present the
codicological description of it. We extend our research to a systematic analysis of the
colophons and their important notes, which bring new evidence for the history of entangled
connections of its ownersand creators. Finally, our comparativeiconographicstudy discusses
the Armenian and Western artistic influences and the possible inspiration sources for the
illuminations. To accomplish this work, we have sourced archival material, numerous

manuscript catalogs and images, and studies on colophons and the material itself. This is the
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first preliminary report on one of the Armenian manuscripts of the Gulbenkian collection,
being realized in the framework of the doctoral project "Between Tradition and Innovation:
An Interdisciplinary Approachin the Study of Seventeenth-Century Armenian Manuscripts"
awarded by the Portuguese Science Foundation (FCT-MCTES).

3.1.2. The Gulbenkian Bible: History, Time, and Environment

One of the artworks of the Gulbenkian Museum (Lisbon) is the codex LA 152. This and
illuminated manuscript is an Armenian Bible commissioned by Xoja Nazar during the first
decades of 17th c. and copied in Constantinople!. It was owned by Armenian families until
the end the of 18th c., after that there is a hiatus until we found it in the Sotheby's auction. It
was acquired by Calouste Gulbenkian in November 1926 at Sotheby’s of London from Sir
Malcolm MacGregor of MacGregor through intermediary Bernard Quaritch. Gulbenkian'’s
will expressed his desire to reunite his artworks or his "friends of a lifetime" under one roof
in Lisbon. The transportation of his entire collection from London, Paris, and Washington to
Portugal was held during 1959-1960 [1]. While in the 1960s Museum of Gulbenkian was being
constructed in Lisbon, his artworks were at the Palacio Marqués de Pombal in Oeiras?. Since
1969 the Bible is housed at the Gulbenkian collection in Lisbon.

The first description of this Bible was made by eminent art historian Sirarpie Der
Nersessian [2] who was invited by Maria Teresa Gomes Ferreira, the Museum'’s first director,
to study the Armenian manuscripts housed there. One of the first reflections on those
manuscripts and the Gulbenkian collection in general was rendered by renowned scholars
Angele and Dickran Kouymjian, in 1974. The exhibition of the Bible created further
opportunities for scholarly studies by Maria Queiroz Ribeiro [4], Vrej Nersessian [5], Ina
Baghdiantz McCabe [6-9], Sylvie L. Merian [10], Jorge Rodrigues [11], and Mikayel Arakelyan
[12]. Based on above mentioned studies, we have completed an assessment form of LA 152
that includes the exact list of its textual content and illuminations.

Gulbenkian Bible was produced in the 17th c., during a period of cultural revival in the
Armenian diaspora communities. From the 16th c. up to the beginning of the 19th c. Armenia
hasbeen continuously subjected to Ottoman-Safavid wars. Thissituation led to the settlement

of several Armenian communities in Constantinople, New Julfa, Kaffa, and Lviv3. Between

1 See the detailed discussion under the title "Colophons and Annotations".

2 The big flood of Lisbon, in 1968, affected many artworks of Gulbenkian collection that were kept at Paldcio
Pombal, in the safe deposit of ground floor. Manuscript LA 152 does not seem to have been damaged by water.

3 Armenian presence can be dated in Constantinople (Istanbul in present-day Turkey) by10th c., in New Julfa
(Armenian quarter in Isfahan, Iran) by 17th c., in Kaffa (known also as Caffa or Theodosia, townin Crimea) by 11th
c., and in Lviv (known also as Lvov or Leopolis, city in Ukraine) by 13th c. (see A. G. Abrahamyan, "Hamarot
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these communities and European port cities, the goods were circulated by trade agents, the
ideas and knowledge by church intellectuals or priests, and the new artistic forms and
practices by artists and craftsmen. Arts and crafts were flourishing due to the patronage of
wealthy merchants [13]. Several Armenian monasteries were active with their schools and
scriptoria.

Constantinople, during the seventeenth century, was one of the last prospering centers
for Armenian manuscript art that bears influences from traditional Armenian schools,
particularly from Cilicia, and the Crimean diaspora, as well as from Western art [14-17]. But
why the Armenian manuscripts were copied and illuminated by hand at that time? Merian
describes this process as an "unusual phenomenon: the transition from printed book to
manuscript" [17]. The reason has its political and social background. After the Ottoman
conquest of Constantinople Armenians, as non-Muslim subjects, had several restrictions in
their daily life, including the printing activities. This situation, possibly, stimulated the
continuity of manuscript traditions. This is a period when the dramatic decline of manuscript
production in the 16th c. Armenian scriptoria was followed by a sudden increase [18].
Religious and secular literature was being copied, with the majority of Bible manuscripts,
highly demanded by wealthy families. Our quest for dated and complete Armenian Bibles
produced in Constantinople during 1610-1670 [19] identified 13 Bibles (Table 2). Der
Nersessian indicated [14] that the art of the Bibles produced in Constantinople was greatly
appreciated so that many of them served as model books in other Armenian schools of
illumination. As will be next discussed, this theory can be definitely applied to Gulbenkian
Bible.

3.1.3. Codicology

The codex dimensions are 224x165 mm, and the writing support is fine parchment of
609 folios, paginated with a pencil at the bottom margin and forming 1212 written pages and
6 free endleaves (2 at the left, 4 at the right). The edges of the text block bear a solid red
coloring. 12-folio gatherings are marked with Armenian letters at the beginning and end of
each gathering. V-shaped recesses are visible between the gatherings. The binding has
embroidered beige-toned endbands raised in both the head and tail edges of the spine. The
manuscript is protected by a dark brown leather binding on wooden boards. The inner face
of the boards is lined with blue fabric doublure. The inner face of the right board holds traces
of three leather fastenings. The outer face of the leather binding bears blind-tooled

decorations* (Figure 10).

urvagic hay gatt'avayreri patmut'yan” (Brief Outline of History of Armenian Communities), vol. I, Yerevan 1964:
55, 160, 203, 248).

4 We thank Dr. Rita Aradjo for her precious advice.
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Table 2. Complete and dated Armenian Bibles produced in Constantinople during 1610-1670.

Collection abbrv.

Date Workshop Scribe Artist
/ Inv. no.
1 MM / MS 186 1611 S. Gevorg Mik'ael Toxatec'i, others the scribe
2 SIL / MS 3043 1617-1622 S. Harut yun / Ierusal.em, Grigor vardax)et Xac'atur at??%a
S. Nikotayos / Constantinople Daranatets'i Kesarac'i
3 SJL / MS 428 1620 S. Nikotayos / Constantinople Hakob dpir Xach'atur abeta
4 MCG/MSLAI52 1623 — / Constantinople Hakob dpir, -
Step'anos (gcot)
5 BV / MS Arm. 1 1625 -- / Constantinople Mik'ael T'oxat'ec'i -
6 ML / MS 1507 (13) 1635 -- / Constantinople - -
7 SJL / MS 1932 1640 -- / Constantinople Mik'ael -
8 MM / MS 2669 1641 S. leo{ayos,.S. Sargis / Astrvacatur dpir, Astvacatur dpir
Constantinople Grigor (gcagrot)
9 MM / MS 188 1641-43 S Hreshtakapetac' / Hakob dpir Aknec'i Hakob k'ahana
Constantinople Aknec'i
10 SJL / MS 1927 1649 -- / Constantinople Astvacatur dpir Mahtesi Lazaros
before 1651, -- / Constantinople, \ . _
11 MM/ MS 202 1666 — / Tigranakert/Amida Step'anos dpir, others
12 MM / MS 348 1654-1660 St. Sargis / Constantinople T'amur dpir Aknec'i Markos
13 SJL / MS 2561 1670 -- / Constantinople Meliton erec', Elia, Azaria -

T

Figure 10. The left cover of the leather binding and the inner part of the right cover, MS LA 152, Armenian
Bible, 1623. © Gulbenkian Museum.
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Most probably the binding of the Gulbenkian Bible is original. Accordingto Merian [20],
traditional Armenian binding includes "supported" sewing of gatherings, "raised" endbands
in a distinctive chevron weave, red covered edges of textblock, wooden boards lined with
fabric and covered with leather, very often with a leather fore-edge flap in the right board,
blind-tooled decorations with most common patterns of stepped cross and braided rectangle
on the left and right covers respectively. Based on it, we may conclude that the binding of LA
152 bears typical for Armenian style decorations: a braided cross on the left cover, and a
decorated rectangle on the right cover, both with braided frames. Kouymjian proposes [21]
that this cross-rectangle motif symbolizes the themes of Crucifixion and Resurrection
respectively, in which the rectangle may represent the empty tomb of risen Christ.

The text is written in Armenian bolorgir in two columns, 47 lines each of them. The
script is in black ink which turns brown in some places. Red, gold, and blue are used for
rubrications and nomina sacra. A bright palette of color paints is used in full-page
illuminations, in which the main colors are blue and different hues of red. Gold is lavishly
used in this manuscript for both backgrounds and ornaments. In general, the manuscript is in
good conservation condition, bearing traces of its use in the past, which is detectable

especially in the outer edges of the bookblock.

3.1.4. Colophons and Annotations

The colophons and annotations of the Gulbenkian Bible help us to unveil the story of
this manuscript. As will be next detailed, Xoja Nazar was the patron of this Bible and was a
prominent merchant of New Julfa. In this respect, the prior studies of Baghdiantz and Merian
[6-10] are fundamental. Baghdiantz refers mostly to Xoja Nazar, in the context of her research
on Armenian merchant communities between Constantinople and New Julfa. Merian is one
of the first to introduce the colophons of LA 152 and to give valuable insides into the scriptoria
of Constantinople.

On page 1 thereis a small poem in the lower left corner of the blank page, telling that
the verses and colophons of the Bible were written by Step'anos Erec', son of Step'anos, on
request of Melik' Ala, in the year of 1621. We suppose that Melik' Ata could be a person
connected with Xoja Nazar and acting on his part to order the manuscript. On pages 2-6, we
found a summary of the Bible content written in verses by the scribe, the same Step'anos (Dzik'
Step'anos), who features himself in the last sentence (p. 6) as unworthy and fallible that takes
again the initiative to write the Holy Scriptures. In this summary, on page 6, Xoja Nazar is
described as the honorable one who commissioned the Bible. Starting from page 137 and until
the end of the Bible, the name of Hakob appears for the scribe, left in small annotations on
several pages. He begs to remember sinful Hakob, his father Baldasar, and his mother

Hustianeh for their redemption, and may God have mercy on those who remember them. An
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extensive colophon (pp. 1208-1212) is due to the completion of the book and contains many
interesting details. The colophon tells Xoja Nazar’s personal story the and historical that
events happened at that time. The deportation of Armenians from their homeland to Iran by
Shah Abbasin 1604 is described, how they settled in Isfahan, rebuilt their houses, and named
the place Nor Jugha (New Julfa). It continues, expressing Nazar’s will to own a Bible, how he
comes to know about a skillful scribe working in Constantinople, and delegates someone to
order the copy (p. 1210). The work was concluded by scribe Hakob in the year 1623, and the
patron received his Bible in New Julfa in 1629, the year of the death of Shah Abbas. It is
important to remember that Constantinople and New Julfa during the 17th century were two
important centers of Armenian life, being in constant dialogue through trade and manuscript
production [9]. The colophon continues with more details on further events and Nazar’s
participation in them, remembering many names and facts. It mentions one more time the
names of all his family members and relatives. Only in the last phrase, we see again the name
of Step'anos, as on the first page, asking to remember him (p. 1211). On the last page 1212,
after the interruption of genealogical registration of Xoja Nazar’s family, a new annotation
with different handwriting appears, indicating that the Bible pertained to the family
Shahamirian from T'iflis (Tbilisi). The last date on this page is 1796.

There are numerous annotations left by the scribe, mostly merged in the text and it is
not easy to find them unless one reads carefully. Previous observations of the Gulbenkian
Bible [2, 4, 5, 10] identify Hakob as the scribe of this manuscript. Yet, we assume the
participation of two individuals from Constantinople and New Julfa, even so, relating the
manuscript to the Constantinople workshop. Most probably the major part of the text was
copied by Hakob, while Step'anos has a small participation in it, maybe in the way of poetic
verses requested by the patron. The scribe Hakob or Hakob dpir (deacon) seems to be one of
the active copyists in Constantinople of 17th c., as his name appears in many manuscripts,
Bibles, and not only. Our study of 17th c. Armenian colophons show his connection with the
scriptoriumof S. Nikolayos Armenian church. In one of his studies [12] Arakelyan mentions
Hakob as the scribe and artist of two Bibles produced between Constantinople and New Julfa
during 1623-29 (Lisbon MS LA 152) and 1625-27 (Isfahan MS 96 /8), emphasizing the presence
of invited craftsmen and artists in the newly formed community of New Julfa. We could not
find in the manuscript thename of the artist. We can assume that the same Hakob or Step'anos
might have worked also on miniatures, but it is still a hypothesis.

A little more is known about Step'anos [22], whose name appears in the colophons. He
was born in historical Juta (Julfa) and was part of a group of the first Armenians deported by
Shah Abbas to Isfahan/New Julfa. The priest Step'anos was a scribe, painter, and poet of
ditties. From 1608 to 1637 several manuscripts, mostly Gospels, have been copied and
illuminated by Step'anosin New Julfa, Aleppo, Jerusalem, possibly during his pilgrimages.
Some of his colophons go beyond the most common annotations, as they are written in

Step'anos’s poetic verses and sometimes contain his art-theoretical commentaries. A good
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example of the latter is the poem/commentary on xorans(Canon Tables) [23] as a part of the
Gospel colophon written by Step'anosin 1623. Thisinsight into Step'anos’sactivity was driven
by our supposition that the Gulbenkian Bible might have been copied in Constantinople by
scribe Hakob and after illuminated in New Julfa by Dzik' Step'anos or, concerning the fact that
Step'anos was moving from place to place during 1619-1637, there is also the probability that
he has worked on illuminations of the Bible in Constantinople. But this is still doubtful
because we did not find any colophon registration for his stay at Constantinople, unlike for
Aleppo, Jerusalem, or Van. This tangle increases our curiosity even more, to find out whois
the painter of this sumptuous Bible. Moreover, almost the same scenario of colophonsappears
in the Bible (Jerusalem MS 428) copied in Constantinople in 1620 [24]. The main colophon
states that the scribe is Hakob, the painter is Xac'atur, and there are almost the same poetic
verses by Step'anos.

Based on above mentioned observations, we resume that Hakob from Constantinople is
the main scribe of this manuscript and emphasize the participation of Step'anos from New
Julfa at some point in its realization as a scribe or painter. In the last phrase of the main
colophon (p. 1211) there is a modest reminder, this time not in verses, to remember the
"Step'anos geols" as well. Geot (qonn) in a direct translation means someone who draws the
lines or sketches. Many scribes use this epithet in Armenian colophons, earlier meanings and
variations of which include the "scribe", "copyist”, "illustrator" or "drawer" [25-26].

The main patron of the manuscript is Xoja Nazar, whose name is continuously
mentioned, especially in the main colophon. His long personal story presents him as one of
the most important persons of Isfahan/New Julfa and details his activities for the Armenian
community. At the same time, we are introduced to the life of the Armenian people in the
scenario of historical events, such as the deportations of Armenians to Iran because of long-
lasting conflict between Ottoman and Safavid powers, the organization of Armenian life in
Isfahan, the death of Shah Abbas, and new developments in Armenian homeland. The last
colophon seems to be a small chronology of that period, with carefully assigned dates, places,
and names of persons. Apart from this, we receive information about the patron’s family and
his relatives. Colophon restates several times to remember Xoja Nazar and his family and to
have mercy on them. This indicates the value of a manuscript, especially the Bible, for an
Armenian, as a too important religious object, a guarantee of the salvation of his soul and all
his family members.

Xoja Nazar was one of the most prominent merchants of New Julfa, a governor of a
community of displaced Armenians in Iran, appointed by the Shah and kept this hereditary
position in his family for generations. This wealthiest man was the first intermediary between
the Shah and the Armenians, and it is not vain to find his name in the colophon accompanied
by the honorific "prince of princes". He was one of the financial pillars of Shah’ssilk trade.
The extensive history of Xoja Nazar and his family hasits beautifully detailed description in

the works of Baghdiantz [6-9]. Xoja was the title given to Armenians with big financial capital
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and involved in local and international mercantile deals. They were favored by Shah as agile
agents of Persian trade extended into the East and West. The case of Xoja Nazar is a brilliant
example to characterize the New Julfan community: family values, internal and external social
connections, patronage of art, and religious establishments based on the power of wealthy
fortune and acceptable political conditions. This tradition is nicely continued by Xoja Nazar’s
descendants, most precisely, by his son Xoja Safar, who commissioned a Bible as well
(Jerusalem MS 1934), that was completed in 1643-46 in New Julfa [27].

This manuscriptis a brilliant example of the value that the Bible had in the life of an
Armenian family. Of course, it indicates the economic power of Xoja Nazar and his family
which could afford to have this kind of luxurious book. But there were other hidden
motivationsbehind the materiality. Being connected to the Christian faith washighly essential
for Armenians living in Muslim reality. Handwritten religious books were intermediaries for
dislocated Armenians between their identity and lost homeland, acting as safety guarantees.
The other peculiar process is a kind of conversion of those religious books into family books.
The example of this Bible shows how it passes through generations, how the names or events
were being registered in this manuscript up to some point when the owners change and the
new chronology from a new family appears. And no matter for whatreason, be it salvation in
Heaven, family traditions, religious values, or social status, it is amazing to follow the
immense belief of those generations to be safeguarded in the pages of this Bible.

To conclude, there are many points in the route of the Gulbenkian Bible we cannot
explain. For instance, where was it kept, or by whom was it owned after Xoja Nazar’s and
Shahamirian families (the last date registered by the Shahamirian family is 1796)? Which
trajectories it has crossed before being sold in London and housed in Lisbon? At this point,

we leave those intriguing riddles as open questions.

3.1.5. Art of Illuminations

The Gulbenkian Bible is a luxurious and exceptional example of a Constantinople
school. Some studies suggested [15:175, 5] that it was copied in Constantinople and later
delivered to Isfahan/New Julfa, where it served as a model book and was copied by local
artists. In the first two decades of the 17th c. the newly established Armenian community of
New Julfa had barely formed its artistic life [28]. Therefore, the prominent Armenian
merchants of New Julfa, such as Xoja Nazar, commissioned family Bibles in Constantinople,
where the scripforia were active. Our comparative observation of a group of 17th c. Armenian
Bibles led us to think they share a common iconography. These observations are an ongoing
work, for which other illuminated Bibles will be studied and compared.

The content of the Gulbenkian Bible consists of biblical scriptures of the Old and New

Testaments. The organized and harmonic structure of the text-image relation in this
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manuscript demonstrates the ability of the illuminator and the tradition of the ancient masters.
Its iconographic program includes full-page and column miniatures, decorated title pages,
and marginalia. Their distribution in the text facilitates the reading: main books open with
fully decorated title pages; each chapter opens with rubricated title, headband, and ornated
initial followed by incipit in red, blue, or gold. The decorative elements of rectangular
headbands, ornated initials, and marginalia are present in the entire manuscript (Figure 11).
In several pages, the nomina sacra are written in red or gold but this is not typical for the
whole text. Initials and incipits are majuscule with zoomorphic and anthropomorphic letters.
Rectangular headbands bear interlaced vegetal patterns. Title pages are composed of lavishly
decorated headpieces in the form of arcs, together with incipit and marginalia. Plentiful
marginal decorations are mostly long-shaped compositions of palmettes and vegetal forms or
figures of saints and prophets. The miniatures incorporated in one of the text columns are
mostly portraits of biblical characters. The figures have smooth lines and volumes, the faces
are white-toned and slightly lucent. A rich palette of colors embellishes the miniatures with
red, blue, green, yellow, and brown, with dominance of red, intense blue, and different hues
of purple and rose. Gold is used for backgrounds of portraits and carpet patterns of
headpieces. Paints have brilliant appearances and well-preserved colors. The rich patterns of
lavishly decorated title pages, vegetal and zoomorphic motifs, and interlaced forms of letters

in this Bible are more than familiar with medieval Armenian illuminations.
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Figure 11. Decorative illuminations. MS LA 152, from left to right: pp. 588, 631, 795, Armenian Bible, 1623.
© Gulbenkian Museum.

Nine fully illuminated pages come to attest to the strong aesthetical quality of this Bible.
The full-page illumination of The Book of Genesis represents narrative scenes of Creation
followed by its title-page with scenes of Revelation (pp. 13-14), nextare title-pages of The Book
of Psalms (p. 610) and The Book of Proverbs (p. 662), title-pages of Four Evangelists (pp. 950,
982, 1002, 1036), portrait of Evangelist Mark (p. 981). We suggest that the iconographic

program was not completed, because there are lacunas left in the text and entire blank pages,
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probably expected to be illuminated later (pp. 432, 499, 712, 1035). The missing full-page
portraits of Evangelists Matthew, Luke, and John further supports this conjecture.

In this paper, we would like to discuss two exceptionally beautiful and original images
that open the Bible. Our quest focuses on the originality of these images: what was the source
of inspiration for the illuminator? what models did he base on? Pages 13 and 14 are set to each
other at thebeginning of the manuscriptand symbolically represent the first and the last books
of the Old and New Testaments: The Book of Genesis and The Book of Revelation (Figures 12,
15). These illuminations are particularly interesting because of their iconography, not typical
of Armenian manuscripts, but common for a group of Armenian Bibles produced during the
17th c. Most probably, the Gulbenkian Bible was one of the first examples in this group of

Bibles, being used as a model Bible as suggested by Der Nersessian.

Figure 12. Creation Scene. Left: MS LA 152, p. 13, Armenian Bible, 1623. © Gulbenkian Museum. Right:
MS Ludwig I 14, f. 2v, Armenian Bible, 1637-38. © The J. Paul Getty Museum.

The scenes of Creation are depicted on the full-page illumination that opens the Book of
Genesis, on page 13 (Figure 12). The composition consists of three central registers on gold
and six medallions on a blue background, adorned with a tiny red ornamental frame. It
represents narrative scenes. At the top of the composition, Christ is portrayed enthroned,
surrounded by symbols of the four Evangelists. His slightly leaning position and hand
orientation are towards the medallions, where the scenes of six-day creation are illustrated in

the following sequence: separation of four elements and two angels; creation of waters; earth
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and vegetation; sky and celestial bodies; birds and fishes; animals. The three central registers
represent the creation of Adam and Eve, followed by the Temptation, and the Expulsion from
Paradise. In the top right corner, there is a blue-painted rectangular area which, we think, was
left for some scripture. This is another reason that makes us think of the unfinished artistic
work of this manuscript, unlike the later copies of it, where the same blue painted area has
writings (Getty MS Ludwig I 14, f. 2v, Figure 12).

This representation of the Genesis in which the main events are depicted on three
registers and medallions is quite unusual for Armenian art, and it will be interesting to
determine the sources of its inspiration. So far, it was proposed that the medallions may have
been introduced into Armenian iconography through the circulation of French Bibles dated
from the 13th c. [14:223-224] when Franciscan and Dominican missions were frequent in the
Near East and the medieval Armenian Kingdom of Cilicia wasin active contact with Latin
Kingdoms. The six medallions represent the creation of the world and the central area is
dedicated to a human being, from his creation to expulsion from Paradise. Why was it
imagined in this way? Could it be solely based on the creativity of the artist? Or other older
models may be suggested?

Similar imagery is found in several Latin manuscripts, very often within decorated
initials (Morgan MS M.969, . 5v; Morgan MS M.730, f. 9r-10r; Morgan MS M. 66, f. 4v; Morgan
MS M.953, f. 1r; Tournai MS 1, f. 61; Porto MS Sta Cruz 1, f. 2r). Merian also suggested the
influence from Western manuscripts [10:238]. However, it is still unclear which manuscripts
were used asa source of inspiration for these illuminations. We assume that the influence is
likely coming from the West and reached to Armenian diaspora through the circulation of
medieval manuscripts, as gifts for notable persons. Such an example is the Crusader Bible
(Morgan MS M.638), created in Paris in 13th c. for Louis IX of France, later owned by Cardinal
Bernard Maciejowski, Bishop of Cracow, and gifted to Shah Abbas. Creation scenes from the
14th c. Armenian manuscriptsare different (MatenadaranMS 206, f. 3v; Matenadaran MS 352,
f. 3v; Matenadaran MS 2627, f. 2v) [29-30], but we do not exclude their influence on
Constantinopolitan or New Julfan artists.

However, the iconography presented in LA 152 is closer to Latin examples as found in
manuscripts created in the Latin Kingdom of Jerusalem (Dijon MS 562, f. 32r; Arsenal MS 5211,
f. 3v Figure 13).

These illuminations were probably a source of inspiration and not used to reproduce an
exact copy. Other models that may be also considered are earlier examples such as the
Carolingian Moutier-Grandval Bible (British MS Add. 10546, f. 5v), Romanesque Bibles
known as Pantheon Bible (Vatican MS Lat. 12958, f. 4v), and Bible of Pontigny (Paris MS Latin
8823, f.1r), as well as Bible of Souvigny (Moulins MS 1, {. 4v, Figure 14)°.

5 Some of these Bibles, such as Grandval Bible (British MS Add. 10546) and Souvigny Bible (Moulins MS 1) are
mentioned also by Merian [10].
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Figure 13. Creation Scene. Left: MS 5211, f. 3v, Arsenal Old Testament/Acre Bible, Acre, 1250-
1254, Bibliothéque de 1' Arsenal, Paris. © gallica.bnf.fr / Bibliothéque nationale de France. Right:
MS 562, . 32r, Histoire Universelle, Acre, 1260-1270, Bibliothéque municipale, Dijon.
© Bibliotheque municipale de Dijon.

To our belief, this full-page miniature of the Creation cycle deserves to be further
studied. Up tonow, ten Armenian Bibles with similar sceneshavebeen identified, dating from
1620 to 1663 (Table The first three examples, including the Gulbenkian Bible, were made in
Constantinople. At least three copies of LA 152 (1623) are known by the almost same
iconography produced in New Julfa: Getty MS Ludwig I 14 (1638); Jerusalem MS 1933 (1645);
Isfahan MS 15 (1) (1662) [27].
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Figure 14. Creation Scene. MS 1, {. 4v, Bible de Souvigny,
1180-1200, Bibliotheque de Moulins.
© Médiatheque communautaire de Moulins.

Table 3. MSLA 152 (marked with an asterisk, no. 2) and a group of Armenian Bibles (pre- and post-copies), sharing

common iconography.

Number 1 2* 3 4 5 6 7 8 9 10
Date 1620 1623 1625 1635 1637-38 1640 1645 1648 1662-63 17th ¢,
Provenance C(?nstan- anstan- C(.mStan- ? New Julfa anstan- New Julfa New Julfa New Julfa C(.mStan-
tinople tinople tinople tinople tinople
St. James, Calouste e San Getty St. James, St. James, St. James, Al Sav1'our St. James,
Gulben- Biblioteca Lazzaro, Armenian
Current Arm. Patr. . . s Museum, Arm. Patr. Arm. Patr. Arm. Patr. Arm. Patr.
: p kian Vaticana, Mekhit. p p - Cathedral p
location Library, . . Los Library, Library, Library, . Library,
] lom Museum, Vatican Library, Ancel Jerusalem ] lom J lom Library, Jerusalem
erusales Lisbon Venice geles erusale erusale erusales Isfahan erusale
MS Vat. MS 1507 MS Ludwig New Julfa
Inv. no. MS 428 MSLA 152 I (13) 114 MS 1932 MS 1933 MS 1928 MS 15 (1) MS. 501
Folios 543 609 581 -- 610 567 593 622 577 579
: . 230x170 224x165 252x180 230x170 270x200 260x190 265x203 230x170
Dimensions - --
mm mm mm mm mm mm mm mm
ff. 542r, pp. 2-6, ff. 47r, 88r, ff. 444r, ff. 576v-
Colophon/s 543y 1208-1212 f. 580 - - - 466v, 587r 620v 577r -
Markos,
. . Hakob, Mik'ayel o Hovsep',
Scribe/s Hakob dpir Step'anos T'oxat'ec'i - - Mik'ayel Astvacatur Markos Hovhan. -
nes, Hakob
: Xac'atur Malnazar, . - . -
Artist/s abela -- -- - Alap'ir Hayrapet
Xoja from Paron Sisters
Donor Isfahan (no Xoja Nazar - - Xoja Abdul - - Efisabet' -
Margar
name) and Sanam
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Page 14 facing to Creation cycle is a fully illuminated title page of The Book of Genesis
with imagery of the Apocalypse (Figure 15). It is adorned with a rectangle-shaped headpiece
bearing curved openings and filled with a patterned background of blue, red, green, and gold
colors. In the central rosette, Christ is represented in a heavenly throne sending his word to
John, whois portrayed in a receiving position with a text in his hands. A descending bird is
depicted parallel to John. Two blue rays arrive from the hands of Christ to twenty-four elders
on both sides of the composition. At the top of the headpiece s a lion-like lamb in adorned
mounting, with seraphs on both sides. The marginal decoration along the pageis an interlaced
palmette, completed with a cross at the top. Moses is portrayed in the bottom left corner,
holding a child in one hand and a book in the other raised hand, with descending bird on it.
The child holds a big serpent, curving around the feet of Moses. This composition represents

the initial "I" (Armenian "h"), to which an ornated incipit follows: "In the beginning...".

Figure 15. Moses in the title page of the Book of Genesis. Left: MS LA 152, p. 14, Armenian Bible, 1623.
© Gulbenkian Museum. Right: MS JL 1925, f. 9r, Erznka Bible, 1269-1270. © Reproduction in "Bardzr
Hayk'i manrankarch'ut'yuné: ZHA-ZHD darer" (Miniature Painting of Upper Armenia: 11-14th
centuries), E. Korkhmazyan, Yerevan 2015:35.

Moses is mostly related to the Book of Exodus. However, in Armenian practice, it is not
unusual to paint his image at the beginning of the Book of Genesis. The latter is indicated in
the several descriptions of 13-14th c. Armenian Bibles (Matenadaran MS 345, f. 6r;
Matenadaran MS 353, f. 7v; Matenadaran MS 206, f. 3v; Matenadaran MS 2627, f. 2v), found
in catalogs [31]. In the earliest preserved Armenian Bible of Erznka (Jerusalem MS 1925, 1269

AD) the Book of Genesis opens with a full-page miniature of Moses receiving the Tables of
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the Law, likewise in the title page of it, where Moses writes the first letter "h" of the Book
(Figure 15). According to Der Nersessian [29:29-33], thisartistic approach of connecting Moses
with the first book of the Old Testament is significant. Moses receives not only the Ten
Commandments from God but also the inspiration for writing the Pentateuch. The example
of the Gulbenkian Bible shows the continuity of that practice, where Moses holds the Sacred
Scriptures (golden book held with a cloth) inspired by the Holy Spirit (bird or dove with halo),
and a child in his lap holding a serpent, Moses’s wand that transforms miraculously. We
suppose that the child in this composition has either a symbolic meaning or represents
Gershom, a son of Moses®.

The idea of opening the book of Genesis with the above-discussed composition is quite
interesting. It reminds the Bible verse "For the Law was given through Moses; grace and truth
came through Jesus Christ" (John 1:17), where St. John, the most beloved disciple of Jesus,
absorbs heavenly secrets through the word of God. The Christ-bird-St. John combination
(headpiece, p. 14)isrepresented in many medieval Western manuscripts, mainly Gospels [32].
There is an intriguing example of integrating the Old and New Testaments in one image,
where St. John was dividing two roundels with "In principio..." from The Book of Genesis and
The Book of John (Figure 16). These analogies make us think of other inspiration sources for

Armenian artists, which would be interesting to further explore.

Figure 16. John the Evangelist in the guise of the Christ-Logos. Leaf added ca. 1400 to a
psalter, diocese of Basel, second half of 13th c. Freiburg, Augustinermuseum, inv. no. 11735,
front paste down. © Reproduction in "St. John the Devine: The Deified Evangelist in
Medieval Art and Theology", J. F. Hamburger, London 2002:pl. 2.

6 We thank to Professor Karen Matevosyan (Matenadaran) for helping us to unravel this image.
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3.1.6. Conclusion

This paper concludes our first observations of the Armenian Bible housed at the
Gulbenkian Museum in Lisbon. The on-site study allowed us to describe the manuscript as a
physical object and to compile the data of its assessment form. This was done to determine
the completeness of the codex which is important for both conservation and textual studies.
The materials used in the Bible production, such as the fine parchment, black ink, and rich
palette of pigments, together with traditional leather binding are evidence of high mastery.
The manuscript, in general, is in a very good conservation condition.

The thorough study of colophons allowed us to determine the main facts and figures
related to the manuscript. According to colophons, the Bible was commissioned to a
Constantinople workshop at the beginning of the 17th c. by a wealthy merchant from New
Julfa, the Armenian Xoja Nazar. Later, the Bible was delivered to New Julfa and found its
destination in the house of Xoja Nazar. For a quite long period, the Bible was owned by
Armenian families, until the year 1796, when we lose the trace of its trajectory. In the 20th c.
the Bible reappearsin the house of another Armenian with origins in Constantinople, a man
who preferred to include only the best in his collection: Calouste Sarkis Gulbenkian, a
businessman, philanthropist, and art collector, as famous and rich as Xoja Nazar at his time.
Colophons allowed us also to disclose by whom the manuscript was copied, to consider the
participation of two scribes, and to discuss the possible identity of the artist.

The iconography of this Bible and its comparison with several 17th c. Armenian Bibles
led us to think that this luxurious manuscript was created by skillful artists of Constantinople
workshop and after served as a model book for several Bibles produced in New Julfa during
the mid-17th c. Furthermore, the iconographic program represents an eclectic combination of
Armenianimagery, including medievalmodels, with Western influences that we suggest may
be found in medieval Latin manuscripts. We tried to find the continuation of artistic traditions
and the emergence of new influences by reconstructing the historical background and
environment, in which the manuscript was produced. Thus, we perceive the Gulbenkian Bible
as a model that offers and receives influences in the process of historical dynamics. In the
future, we would like to deepen the connections between the imagery of this Bible and both
traditional Armenian and European artistic forms of expression and explore the influences of
Cilician miniature and European printed books that have been proposed by other authors.
Based on an extended analysis of medieval and early modern European iconography as well
as of Armenian medieval manuscripts mostly from Matenadaran, we expect to find more
about the sources of these extraordinary Constantinople artists.

In the terms of interdisciplinarity of this study, such as previous studies of our team
[33], the first on-site technical examination was performed. The closer look by microscope
allowed us to detect some color changes in the paint layers, possibly caused by pigment

degradation, which willbe studied in future work using in situ spectroscopic techniques. This
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will allow us to understand better the techniques of Constantinople artists and their
traditional or innovative approaches.

As part of the doctoral project "Between Tradition and Innovation: An Interdisciplinary
Approach in the Study of Seventeenth-Century Armenian Manuscripts", other Armenian
manuscripts will be studied. This will include, the three Armenian Gospel manuscripts

preserved at the Gulbenkian Museum in Lisbon.
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This is a forthcoming manuscript:

Three Exquisite Gospel Books from the Last Centuries of Armenian Scriptoria, in the Collection of the

Gulbenkian Museum
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3.2. Three Exquisite Gospel Books from the Last Centuries of
Armenian Scriptoria, in the Collection of the Gulbenkian

Museum

3.2.1. Introduction

In the permanent exhibition of the Calouste Gulbenkian Museum, in Lisbon, four
Armenian manuscripts are displayed as part of the collection. This small but important group
of manuscripts is being studied for the first time in detail, in the framework of a doctoral
project’ that aims to examine these handwritten and illuminated codices by textual, visual,
and material analysis.

The Armenian manuscripts of the Gulbenkian collection, a Bible (LA 152), and three
Gospel Books (LA 193, LA 216, LA 253) are exquisite examples of the last Armenian scriptoria
of the seventeenth-century Armenian communities of Constantinople, New Julfa (Isfahan)
and Crimea. Thus, they illustrate a peculiar map of entangled connections of these three
communities both at local and global levels, by disclosing their cultural, social, and political
realities, far from the Armenian homeland.

Our first reflection on this Gulbenkian codices was the study of the Bible LA 152 by art
historical approach [1] that emerged far more perspectives to be explored in detail in the art
of this unique manuscript, preferably in a larger comparative context. In this paper, we
introduce our first communication on art, history, and codicology of three Armenian Gospel

Books of the Gulbenkian collection.

3.2.2. History of the Manuscripts

Like many artworks of the Gulbenkian collection, three Armenian Gospel Books (LA
193, LA 216, LA 253) were acquired by Gulbenkian himself through different intermediaries
[2]. Thus, LA 193 was purchased in 1926, in London, from a vendor named Kehyaian & Co, a
company apparently dealing with the importation of antique oriental carpets and other
commodities. LA 216 was purchased in 1935, in Paris, from a vendor of old books named
Giraud-Badin. The provenance and acquisition history of LA 253 is unknown. After being
housed at Gulbenkian residencies in Paris and London, the manuscripts found their terminus
in Lisbon and since then are the part of the permanent exhibition of the Gulbenkian Museum.

Three Gospels were described for the first time by renowned art historian Sirarpie Der-

Nersessian, at the verybeginning of the newly established Gulbenkian Museum [3]. Furtherly,

7 “Between Tradition and Innovation: An Interdisciplinary Approach in the Study of Seventeenth-Century
Armenian Manuscripts”, Ph.D. grant [PD/BD/142866/2018] awarded by the Portuguese Science Foundation
(FCT-MCTES).
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the manuscripts were mentioned in several scholarly works [4-6]. However, unlike the Bible
LA 152, the Gospels LA 193, LA 216, and LA 253 did not receive much attention.

3.2.3. Colophons and Annotations

Trajectories of LA 192, LA 216, and LA 253, from their place of origin up to westernmost
Europe, are uncertain. With this, they share a common destiny with numerous Armenian
manuscripts, dispersed in the collections worldwide. However, the further exploration of
preserved colophons and annotations helped us to reconstruct the narratives for LA 192 and
LA 216, while that of LA 253 remains obscure due to the lack of colophon. Complete
transcribed colophons in their original language can be found in [7].

LA 193 possesses a short colophon, from which we learn about the author of the
manuscript, named Nikotayos. There are no dates and places mentioned. Our comparative
observations within a large number of Armenian manuscripts confirmed thatLA 193 isa work
of the famous scribe and artist Nikotayos®, known also as Nikotos, Nikotayos Melanavor, or
Catkarar. His name is related to the seventeenth-century Armenian scriptoria of Crimea,
where he was active as a scribe and artist during 1647-1693, in the monastery of St. Sargis in
Kaffa [8]. Therefore, this Gospel is attributed to the hand of Nikotayos.

LA 216 possesses alarger colophon enabling us to retrieve more details. The manuscript
was copied in the Armenian scriptoria of New Julfa (Isfahan), through the participation of
scribe Gaspar and artist Hayrapet. Apparently, scribe Gaspar or Gaspar erec* was one of the
productive scribes of New Julfa. Several Armenian colophons mention his name in
collaboration with several artists of his time (Matenadaran MSS 7614, 204,191), and with
Hayrapetamongthem (MatenadaranMSS 2399, 189)[9]. Hayrapet was one of the well-known
artists of New Julfan scriptoria. In several colophons, his name appears also as Hayrapet
Jowtayec'i, varpet (master) Hayrapet, or Herapet. He seems to dispose of almost 52 fruitful
years (1639-1691) of work as an illuminator for numerous manuscripts [10]. Some examples
of his art are the Gospels Matenadaran MSS 2399,7224, and Bibles Matenadaran MSS 2587,
201. Hayrapet used to leave his name under the illustrations, as can be observed also in LA
216. Together with the names of the scribe and artist, the colophon of LA 216 mentions the
name of Efsabert’, a woman who commissioned this Gospel. We also learn that this act of
commissioning was to be served as good remembrance for Efsabert’ herself and her parents.

In the case of LA 253, as mentioned before, there is no preserved colophon. It possesses
only one later annotation from 1820 at the beginning of the codex, with the names of Ovanes
and Nigar xat'own, likely the later owners of the manuscript. The Gospel is probably

incomplete. In the last folio, the text and the bird-shaped drawings outlined with red ink

8 Mentioned also in the notes of Sirarpie Der Nersessian.
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remained unfinished. There are several missing pages and some loose gatherings in the
binding. However, based on pictorial style, LA 253 was attributed to the seventeenth-century
Armenian scriptoria of Constantinople’. We do not exclude the participation of the New

Julfan scriptoria either.

3.2.4. Codicology

The brief codicological description of LA 192, LA 216, and LA 253 is given below. In the
manuscripts, the beginning and the end of each gathering are indicated with an Armenian
letter of certain alphanumerical value (Table 4), which is reported in the same way in the
description below. The Arabic numerals next to each letter indicate the number of folios
included in each gathering. When the indicative letter for the gathering is missing, we replace
it with an Arabic numeral. The Latin equivalents of Armenian letters can be found in the

transliteration system (Table 4) provided at the end of this paper.

Gospel LA 193

SIZE: 176x133. FOLIOS: 277+2 (posterior pagination in pencil: 1-554, references in this
description are to the posterior pagination, therefore, the recto and verso of each folio are not
indicated), unwritten: 1-3, 6-7,10-11, 14-15, 18-19,22-27, 175, 548-549, 551, probably missing
between 228-229. GATHERINGS: 1x13 + A-IGx12 (T", IGx7, T"x10). SCRIPTURE: bolorgir
(round minuscule), one column, 23 lines. MATERIAL: parchment, inks and pigments, gold.
BINDING: brown leather on wooden boards, silver plaques overlayed on the outer faces of
the left and right boards, remnants of two fabric straps attached to the outer face of the right
board, lining of protective parchmentattached to the boards. ENDLEAVES: 1 (left) + 1 (right),
parchment, unwritten. CONDITION: good.

ILLUMIN ATIONS: ornated letters, narrative miniatures in almost all the folios, Canon
Tables (4-5, 8-9, 12-13, 16-17, 20-21), ornated title-pages (29, 177, 273, 429), Evangelists:
Matthew (28), Mark (176), Luke (272), John (428).

DATE: 17th century (1647-1693). PROVENANCE: Crimea. SCRIBE: Nikotayos.
ILLUMINATOR: Nikotayos. PATRON: unknown.

Gospel LA 216

SIZE: 108x079. FOLIOS: 266, unwritten: 2v-3r, 4v-5r, 6v-7r, 8v-9r, 10v-11r, 139r-141r,
213r, 264v-265r,2661r-266v. GATHERINGS: 1x10 + A-IAx12 (Zx14, Ax8)+ 1x6. SCRIPTURE:
bolorgir (round minuscule), two columns, 25 lines. MATERIAL: parchment, inks and

pigments, gold. BINDING: brown leather on wooden boards, double silver cover, fore-edge

9 Mentioned also in the notes of Sirarpie Der Nersessian.
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flap with two silver straps on the right board, lining of stamped fabric. ENDLEAVES:
probably missing. CONDITION: good.

ILLUMINATIONS: ornated letters and marginalia, narrative images in almost all the
folios, Canon Tables: (1v-2r, 3v-4r, 5v-6r, 7v-8r, 9v-10r), ornated title-pages (12r, 92r, 142r,
214r), Evangelists: Matthew (11v), Mark (91v), Luke (141v), John (213v), Genealogy of Christ
in 39 roundels (12v-15v), Tree of Jesse (16v).

DATE: 1686. PROVENANCE: New Julfa. SCRIBE: Gaspar. ILLUMINATOR: Hayrapet.
PATRON: Etsabert'.

Gospel LA 253

SIZE: 154x114. FOLIOS: 280, unwritten: 1r-1v, 2v-5r, 6v-7r, 8v, 9v-10r, 11v-12r, 13v-14r,
151r,16v-171,18v-19r, 20v-21r, 22v-23r, 24v-25r, 26v-28r, 941, 1431, 278r-280V; probably missing
between: 8v-9r, 14v-15r, 17v-18r, 36v-37r, 38v-39r, 82v-83r; protective paperleaves added later
between 5v-6r (double leaves) and between 7v-8r, 8v-9r, 10v-11r, 12v-13r, 15v-16r, 25v-26r,
28v-29r, 94v-951, 143v-1441, 219v-220r (single leaf). GATHERINGS: 3 (4+13+9) + A-1Ax12
(Bx8, ©x10) + IB (5+13). SCRIPTURE: bolorgir (round minuscule), two columns, 23 lines.
MATERIAL: parchment, inks and pigments, gold. BINDING: brown stamped leather on
wooden boards, fore-edge flap on the right board, lining of striped fabric. ENDLEAVES:
probably missing. CONDITION: good.

ILLUMINATIONS: ornated letters and marginalia, full-page narrative miniatures (5v-
61, 7v-8r,9r,10v-11r, 12v-13r, 14v, 15v-16r,17v), Canon Tables (18r, 19v-20r, 21v-22r, 23v-24r,
25v-26r), ornated title-pages (29r, 951, 144r, 220r), Evangelists: Matthew (28v), Mark (94v),
Luke (143v), John (219v), unfinished bird-shape outlines in red and unfinished text (277v),
blank folios lined in red (278r-279r).

DATE: 17th century (?). PROVENANCE: Constantinople (?). SCRIBE, ILLUMINATOR,
PATRON: unknown.

Figure 17. Bindings of the three Gospels. From left to right: LA 193 (Crimea, 17th century); LA 253
(Constantinople, 17th century (?)); LA 216 (New Julfa, 1686). © Gulbenkian Museum
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Figure 18. Page layout for each manuscript (all numbers are given in centimeters). From left to right: LA 193
(Crimea, 17th century); LA 253 (Constantinople, 17th century (?)); LA 216 (New Julfa, 1686).

3.2.5. Art of the Illuminations

Gospel LA 193

LA 193 is one of the beautiful manuscripts of the Gulbenkian collection. The pictorial
program of this Gospel is reflected in the arrangement of illuminations, typical of Armenian
manuscript art. At the beginning of the Gospel, there are fully illuminated folios of ten Canon
Tables, including the Eusebian Letter. All the Canons are lavishly illuminated with floral and
animal patterns of vivid colors. Portraits of Eusebius and Carpianus are depicted in the upper
arches of the first two Canons. The subsequent eight Canons are embellished with a variety
of trees, vegetal ornaments, birds, and animals such as peacocks, roosters, partridges, lions,
and monkeys. Each of these elements has a specific meaningand placein the context of Canon
Tables, described already in several medieval texts by Armenian Church fathers and scholars
of the time [11].

Each Gospel Book opens with a portrait of an Evangelist and a fully illuminated title-
page, distributed in two separate folios facing each other. Evangelists Matthew, Mark, and
Luke are represented in inclined writing position, John is dictating the words to young
Prokhoron. Title-pages have elaborated headpieces, marginalia, and text written in ornated
and majuscule bird-letters, with the symbol of each Evangelist at the beginning. The
Genealogy of Christ is represented in 78 roundels (pp. 292-295), in the Gospel of Luke. Other
illuminations, such as marginal ornamentsand elaborated initialletters are more than familiar
to Armenian manuscript art. Vegetal patterns and palmettes in marginalia indicate the text

chapters that usually start with beautiful majuscule letters composed of interlaced ornaments
and birds.
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The originality of this manuscript is the frieze-like narrative miniatures, composed of
tiny forms and figures and merged in the text of almost every folio. In this way, the content
of the Gospels emerges visually in front of the reader. This peculiar feature appears in an
earlier Armenian Gospel known as the “Gospel of eight artists” (Matenadaran MS 7651, 13-
14th centuries, Sis, Cilicia), produced in the Armenian Kingdom of Cilicia (1198-1375). MS
7651, in its turn, is known to be copied from a Byzantine example (Laurenziana MS Plut.6.23,
1001-1100), and its miniature style was already considered a novel approach in medieval
Armenian scriptoria. Hence, LA 193 comes to attest to the artist Nikotayos's admiration
towards the miniature art of Cilician Armenia. Moreover, LA 193 is not the only copied
example of MS 7651 by Nikotayos. He executed three copies of this famous Gospel [10], one
of them being the manuscript Matenadaran MS 6341 (1684, Kaffa), almost identical to LA 193.
Evidently, medieval Armenian manuscripts were highly appreciated and widely copied in
the early modern Armenian scriptoria'®. This fact indicates the inheritance and continuity of

artistic traditions up to very late periods of Armenian manuscript illumination.
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Figure 19. The Massacre of the Innocents (Matthew 2:16-18). Left: LA 193, p. 36 (Crimea, 17th
century), © Gulbenkian Museum; Right: MM 7651 (Sis, Cilicia, 13-14th centuries), © Matenadaran.

10 There are even exact indications of that. For instance, the colophon of an Armenian Gospel from 1669-70 (Freer MS 36.15) clearly mentions that
the Canon Tables are copied from an earlier example (Walters MS 539) that seems to be illustrated in 1262 by famous artist T ‘oros Roslin (see Der
Nersessian, Armenian Gospel illustrationas seen in manuscripts in American collections, in: Byzantine and Armenian studies, 1973, p. 523; Der
Nersessian, Armenian manuscripts in the Freer Gallery of Art, 1963, p. 94).
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Figure 20. Detail. Top: LA 193, p. 61 (Crimea, 17th century), © Gulbenkain Museum; Bottom:
Laurenziana Plut.6.23, f. 15v (Byzantium, 1001-1100), © Biblioteca Medicea Laurenziana

Gospel LA 216

LA 216 is the next exquisite manuscript of the Gulbenkian collection. The particularity
of this manuscript is in its small dimensions that emphasize the mastery of the artist to render
impressively elaborated miniatures in such tiny scales. Apart from that, this codex bears a
precioussilver cover of delicate craftsmanship. The art of this manuscript reflects the style of
seventeenth-century New Julfan scripforia and testifies to the continuation of painting
traditions established by renowned artist Hakob Jowtayec'i. Hayrapet, the artist of LA 216,
seems to continue the workmanship of his masters, yet in his unique way.

The arrangement of Canon Tables and Evangelist portraits with their respective title-
pagesin LA 216 is similar to that of LA 193. Ten Canon Tables, including the Eusebian Letter,
are eye-catching compositions of interlaced forms and colors. The inspiration and expertise of
the artist result in a kind of fusion of traditional Cilician and New Julfan styles. The hand of
Hayrapet renders robust forms. Heavily decorated headpieces and massive columns of
Canons are filled with intertwined vegetal patterns, birds, and animals. The Cilician
inspiration of Hayrapet is observable especially in headpieces of Canons when compared, for
instance, with such manuscripts as Topkapi MS 122, (ff. 7v-8r, 1v-2r, 3v-4r), Matenadaran MS
7644 (f. 5v), Matenadaran MS 2629 (f. 3v), Venice MS 1635 (f. 8r)11.

11 See reproductionsin: Der Nersessian, Byzantine and Armenian Studies, 1973, Vol.II, p. 87-88, figs. 318-323 for
Topkapi MS 122, and p. 93, fig. 342 for Matenadaran MS 7644 (f. 5v); in: Der Nersessian, Manuscrits Arméniens
illustrés, Album, 1937, P1. XVIII for Venice MS 1635 (f. 8r); and in: Miniature Painting in the Armenian Kingdom
of Cilicia, 1993, p. 157-59 for Matenadaran MS 2629 (f. 3v); personal consultation in Matenadaran.
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Figure 21. Canon Tables. Left: Matenadaran MS 7644, f. 5v (13th century, Cilicia), © Matenadaran; Right:
LA 216, {. 51, (1686, New Julfa), © Gulbenkain Museum.

Four Evangelists in LA 216 are portrayed in writing position, accompanied by their
symbols. The frames of the portraits are elaborated, resembling the style of Hakob Jowtayec',
and the backgrounds are lavishly embellished with gold. The name of Hayrapet (“Hayrapet
catkot”) appears on the bottom of the portrait frames. The title-pages of each Gospel are
composed of ornated headpieces, marginal palmettes, text incipits composed of majuscule
bird-letters, and considerably large initial letters formed by Evangelist symbols. The
headpiece of Evangelist Matthew’s title-page assembles the figures of Christ, the Virgin, and
John the Baptist in three upper semi-arches. Atthe beginning of the Gospel of Matthew, there
are seven consecutive folios representing the Genealogy of Christ in 39 roundels, followed by
the full-page miniature of the Tree of Jesse.

Narrative biblical scenes are within the text as small rectangular-shaped images related
to the context. Ornated initial letters are at the beginning of most of the chapters. A nice detail
implemented by Hayrapetisthat the text of each Gospel Book is embellished with zoomorphic
or anthropomorphic majuscule letters representing the symbol of each Evangelist. Hence, all
the initial letters in the Gospel of Matthew are composed merely of angels; letters composed
of lions, oxen, and birds are present in the Gospels of Mark, Luke, and John respectively. This
manuscript is unique for its vivid illuminations of a variety of flowers in almost every
marginalia. The colorful feast of carnations, irises, tulips, and lilies gives a striking and
delightful impression to the reader. Above discussed stylistic details somehow are a novel

approach developed by Hayrapet, resulting from his long-lasting artistic experience.
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Nevertheless, one may notice the stylistic consistency of the artist when compared, for
instance, LA 216 with Matenadaran MS 2399, an earlier example of Hayrapet’s collaboration
with scribe Gaspar. Although 30 years separate two Gospel manuscripts, LA 216 (1686) and
MS 2399 (1656), the mastery of Hayrapet remains almost the same.
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Figure 22. Details in marginalia. LA 216 (New Julfa, 1686). © Gulbenkian Museum

Gospel LA 253

Thereis no colophon preserved in Gospel LA 253, thusitis notknown when, where and
by whom this manuscript was copied or who was the commissioner. Sirarpie Der Nersessian
in her first observations attributed this manuscript to Constantinopolitan scriptoria [3]. We
would also suggest the possible participation of New Julfan scripforia, based on stylistic
parallels. Indeed, the pictorial style of this Gospel represents characteristics typical to a group
of Armenian Gospels produced during the seventeenth century, between Constantinople and
New Julfa.

Unlike LA 193 and LA 216, this Gospel begins with the so-called Christ cycle, typical to
the tradition of Armenian Gospel illumination [12-13]. This cycle consists of full-page
alternate miniatures representing the life of Christ, usually from Annunciation to
Resurrection, and precedes the Canon Tables. The number and theme of images may vary in
each Gospel. The Christ cycle of LA 253 includes the Annunciation, Nativity, Presentation at
the Temple, Baptism, Raising of Lazarus, Entry into Jerusalem, Washing the Feet, Betrayal,
Crucifixion, Descent from the Cross, Ascension, and Second Coming. This group of

miniatures is followed by nine illuminated folios of Canon Tables, including the Eusebian
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Letter. Unfortunately, the first folio of the Eusebian Letter is missing, and the group of Canons
starts by continued letter, with the figure of Carpianusin the headpiece. After Canons, the
four Gospel Books begin in the usual order, with respective full-page portraits of Evangelists
and title-pages. The text itself does not possess illuminations, apart from marginal ornaments
and rubricated incipits adorned with bird-letters.

Both full-page miniatures and ornaments in this manuscript render a skillful artistic
hand and deeply resemble the style of medieval Armenian illumination. In general, LA 253
gives the impression of an earlier-than-seventeenth-century manuscript. In our attempts to
precisely date this Gospel and to reveal any possible hint related to its history, we did
extensive comparative studies among the number of Armenian manuscripts. Our
observations were mostly referenced to the group of miniatures representing the Christ cycle
and the Evangelist portraits.

An intricating detail of this Gospel is the execution of the Evangelist portraitsin their
very classical forms, resembling many Byzantine examples. This mastery of an unknown artist
may mislead one at first glance, by attributing LA 253 to the medieval period. Our quest
revealed very similar examples to Evangelist portraits of LA 253, present in several Armenian
manuscripts. LA 253 portraits are almost identical to those of Matenadaran MS 2629 (1272-78,
Gospel, Sis/Cilicia). More examples, stylistically comparable to portraits of LA 253 can be
observed within the Armenian Gospels Jerusalem MS 2568 (13th c., Prince Vasak’s Gospel,
Cilicia), Beirut MS (1297, Cilicia), British MS Or. 5626 (1282, Cilicia), Matenadaran MS 6290
(1295, Cilicia), Jerusalem MS 2563 (1272, Cilicia)'2. As one can notice, all those manuscripts
are Gospels from the thirteenth-century scriptoria of the Armenian Kingdom of Cilicia. This
fact, again, comes to attest to the revival and continuity of medieval artistic traditions, widely
adopted by the early modern Armenian miniaturists.

Additionally, in our quest for dating and finding the authorship for LA 253, we
approached two seventeenth-century Armenian manuscripts that contain almost the exact
copies of the abovementioned Evangelist portraits: Matenadaran MS 248, (1656, Gospel, New
Julfa)'® and Matenadaran MS 204 (1660, Bible, New Julfa)!'* Both manuscripts are produced
in New Julfa. The Gospel MS 248, asLA 253, doesnot possess a colophon. However, the script
of MS 248 is somehow resembling that of LA 253, and each verse or chapter in the text starts

12 Some reproductions and more details on mentioned Gospels can be found in the literature. For Matenadaran
MS 2629 see General Catalogue of Armenian Manuscripts of the Mastoc’ Matenadaran, 2013, Vol. 8, p. 810-812;
Armenia: Art, Religion and, Trade in the Middle Ages, The Metropolitan Museum of Art, 2018, p. 156; Der
Nersessian, Miniature Painting in the Armenian Kingdom of Cilicia, 1933, Vol. II, illustration n. 418 - f.13v
(Matthew), f. 92v (Mark), f. 139v (Luke), f.221v (John and Prochoros). Ibidem: illustrations for: Jerusalem MS 2568
(n. 413 - £.94v, Mark); Beirut MS (n. 532 - f.15v, Matthew, n. 533 - f.104v, Mark, n. 534 - £.163v, Luke, n. 535 - £.257v,
John and Prochoros); British MS Or. 5626 (n. 518 - £.101v, Mark); Matenadaran MS 6290 (n. 525 - f.14v, Matthew,
£.103v, Mark, f.162v, Luke, f.261v, John and Prochoros); Jerusalem MS 2563 (n. 398 - fol.115v, Mark).

13 See more in: General Catalogue of Armenian Manuscripts of the Mastoc’ Matenadaran, 1984; Gevorgyan,
Ananown hay manrankaric'ner [Anonymous Armenian miniature painters], 2005, p. 464; personal consultation in
Matenadaran.

14 See more in: General Catalogue of Armenian Manuscripts of the Mastoc® Matenadaran; Gevorgyan, Hay
manrankaric'ner [Armenian miniature painters], 1998, p. 714; personal consultation in Matenadaran.
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with alternating blue and red majusculeletters, as in LA 253. MS 204 isa Bible copied by scribe
Gaspar, most probably the same Gaspar as for the Gulbenkian Gospel LA 216, and thereis a

name, probably for the artist, thatis written in cryptogram and can be decrypted as Step "anos.

Figure 23. Portrait of Evangelist Matthew. Left: LA 253, f. 28v (Constantinople, 17th century (?)),
© Gulbenkian Museum; Right: Matenadaran MS 2629, f. 13v (Cilicia, 13th century), © Matenadaran.

Apart from Evangelist portraits, the full-page narrative illuminations of LA 253 found
their stylistic parallels within the other seventeenth-century Armenian manuscripts, such as
Jerusalem MS 1887 (1643, Gospel, Sanahin), Paris MS Smith-Lesouéf 252 (1654, Gospel,
Isfahan), Morgan MS M.623 (17th century, Gospel, Isfahan), Morgan MS M.621, (17th century,
Gospel, Constantinople). In Paris MS Smith-Lesouéf 252, the sequence of narrative
illuminations is incorrect probably due to posterior restoration and rebinding of the
manuscript, the portraits of Evangelists are missing, but the style of the artist is closer to that
of LA 253. In Morgan MS M.623 and MS M.621, on the contrary, the portraits of Evangelists
follow the style of the narrative illuminations and do not repeat the approach of LA 253, yet,
resembling the artistic hand of LA 253.

These comparisons reaffirm that LA 253 pertains to a group of Armenian Gospels
produced within the seventeenth century either in New Julfa or in Constantinople. However,
the scribe’s or artist’s identity for LA 253 remains unknown, leaving a lacuna for several
hypotheses. Wasit the intention of the producers of this manuscript toremain unknown? Was
the manuscript, as the last folios demonstrate, left unfinished and without a conclusive
colophon? Were any names lost together with some missing folios from this Gospel? At this
point, we assume that more investigation and larger comparative studies may help to trace

back the original narrative of this beautiful Gospel Book.
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Figure 24. The Baptism. From left to right: LA 253, f. 8r (Constantinople, 17th century (?)), © Gulbenkian Museum;
Morgan MS M.621, {. 6r (Constantinople, 1650); Morgan MS M.623, f. 4r (New Julfa, 1658-59), © Morgan Library.

3.2.6. Conclusions

The comparative study of three Armenian Gospels (LA 193, LA 216, LA 253) of the
Gulbenkian collection demonstrates that each of these manuscriptsis a unique testimony of
Armenian art, produced in the seventeenth-century diaspora communities of Constantinople,
New Julfa, and Crimea. The continued tradition of handwritten and illuminated codices in
the given period indicates the societal demand and potential for the execution of such objects.
Two of the Gospels, LA 193 and LA 216 are works of the well-known masters of that time -
Nikotayos Melanavor the artist and scribe active in Crimea (LA 193), and Hayrapet the artist
with Gaspar the scribe activein New Julfa (LA 216). Regarding Gospel LA 253, which does
not possess any colophon, we confirmed the initial assumption of its attribution to the
Constantinopolitan school. For this manuscript, we tentatively suggest the possible
participation of the New Julfan school as well. We hope that further comparative studies
based on iconography and codicological features of LA 253 will allow us to identify the
producers of this Gospel.

The art of the three Gospel manuscripts reflects the tendencies appreciated in the
scriptorial practices of three communities, demonstrating the preference for medieval models
by seventeenth-century Armenian artists. This is a clear indication of the continuity of local
traditions in manuscript art during the period when new Western inspirations found their
expression in many Armenian manuscripts, mostly Bibles. This dedication and faithfulness to

local, predominantly medieval traditions were confirmed not only by iconography but also
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by material analysis of these Gulbenkian Gospels, confirming the use of color palettes of

certain pigments that were copiously used in medieval Armenian illumination [14].

Table 4. The capital letters of the Armenian alphabet with corresponding transliteration and alphanumerical value.

Armenian U P q D+ 57 2 E IS (3
Transliteration A B G D E 4 E 9 T
Alphanumerical 1 2 3 4 5 6 7 8 9
value
Armenian J& h L fu o) €] < Q .
Transliteration Z I L X C K H J L
Alphanumerical 10 20 30 40 50 60 70 80 90
value
Armenian & U 3 U [¢] n Q M ]
Transliteration C M Y N S (@) C P T
Alphanumerical 100 200 300 400 500 600 700 800 900
value
Armenian [ U . S r 8 F () £
Transliteration R S A% T R C* W P K*
Alphanumerical 1000 2000 3000 4000 5000 6000 7000 8000 9000
value
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This is an accepted manuscript of an article published by Archetype Publications in the volume

Dyes in History and Archaeology (37,/40):

Grigoryan, H., Sahakyan, A., Melo, M. J. (2023). Vordan Karmir: An Attempt to Unravel the
Mystery of Armenian Cochineal Recipes for Paints and Inks Used in Manuscripts. In: Dyes in History
and Archaeology, J. Kirby (ed.), Archetype Publications, London, Vol. 37/40, p. 190-201.
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4. ART TECHNOLOGY

In this chapter, we present the part of this dissertation that is related to art technological
study of artistic materials, including experimental reconstructions of ancient formulations.
The first part of the chapter presents our first attempts at understanding Armenian cochineal
recipes, their formulations and functionality, as well as the ingredients and preparation
processes. The second part is already a more established continuity of our initial study, based
on historical recipe reconstructions, which is a work in progress and will be completed by

molecular analysis of reproduced paints, and reference data creation.

4.1. Vordan Karmir. An Attempt to Unravel the Mystery of
Armenian Cochineal Recipes for Paints and Inks Used in

Manuscripts

Abstract

Vivid reds and purples in 17th-century Armenian manuscript illuminations led us to
the search for lost Armenian cochineal recipes. Our study focused on Armenian cochineal
(Porphyrophora hamelii) and its historical use as a dye and pigment, to better understand the
ancient technology employed and its evolution through the centuries. Our research enabled
us to locate new cochineal recipes, which were described in the 17th- to 19th-century
Armenian texts preserved in the Matenadaran collection at Yerevan. To the best of our
knowledge, these recipes contain details about the use of ingredients and the extraction
processes, which differ from those described in other European texts for the preparation of
paints and inks based on this type of insect. By gathering local ingredients, including
Armenian cochineal, the writing inks and paints were reproduced with as much historical
accuracy as possible. This knowledge will be further applied to study the formulations of

cochineal paints and writing inks in illuminated manuscripts.
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4.1.1. Introduction

The history of cochineal is as enigmatic and broad as the variety of red to purple shades
which are obtained from this scale insect. The use of this minute insect refers to both the Old
and New Worlds, spanning from the ancient to early modern eras and between Orient and
Occident. Before the Spanish expansion into the Americas in the 16th century, which brought
to light the Mexican cochineal (Dactylopius coccus Costa, 1829), the Old World cochineal
species such as Armenian (Porphyrophora hameliiBrandt, 1833) and Polish (Porphyrophora
polonica (Linnaeus, 1758)) cochineal, together with kermes (Kermes vermilio Planchon, 1864)
and lac (Kerria lacca (Kerr, 1782)) insects were in use by artisans and artists [1]. The laborious
manufacture of these species resulted in costly and luxurious products, highly appreciated by
privileged social classes. Once considered one of the precious natural dyes, cochineal has
never lost its value.

Organic reds and purples are among the most common colors used in Armenian
illuminated manuscripts. From an art technological perspective, little is known about
Armenian cochineal used in scriptorial practices, although it was identified and characterized
by using analytical chemistry in some instances [2]. Given the possibility of studying a group
of illuminated codices of the last workshops of the Armenian diaspora (17th-century
Constantinople, New-Julfa, and Crimea) [3], we decided to focus our investigation on
cochineal-based reds and purples, often mentioned in Armenian historical sources but not yet
examined scientifically. The objective of this study is to better understand the ancient
technology used to process Armenian cochineal and its progress throughout the centuries. We
aim to give a scientific explanation to theoretical statements and to prepare the ground for
further comparisons. Our methodology combines several disciplines consisting of archival,

field, and experimental work.
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Figure 25. (a) The field at the foot of Mount Ararat in the early morning; (b) Aeluropus littoralis, the
hostplant of Armenian cochineal; (c) the emerging cochineal; (d) Porphyrophora hamelii, Armenian
cochineal, female and (e) male. (Photos: Hermine Grigoryan, Universidade NOVA de Lisboa)
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4.1.2. Armenian Cochineal: Nomenclature

Porphyrophora hamelii Brandt is the scientific designation of Armenian cochineal,
suggested in 1833 by the German naturalist Johann Friedrich von Brandt and attributed to
Josef Hamel, a Russian physician of German descent, who made the first report on Armenian
cochineal [4]. In the Armenian language, cochineal is known by the name vordan karmir
(npnwl uindphn), which literally means ‘the worm’s red” (vord = worm, karmir = red), and
vordan can be widely applied to an insect or worm, red color or dyestuff. In historical-
comparative linguistics, the etymology of karmir is explained by an ancient root kirm
(Pahlavi) or k&rmi(Sanskrit), meaning the ‘worm’. This worm-to-red transition is suggested to
derive from ancient knowledge of obtaining a purplish-red color from a kind of worm. The
same pattern is present in other languages, where the worm and its red are named as karmir
(Sogdian), karmil (Hebrew), kokkinos(Greek), kirmizi (Turkish), kirmiz (Arabic), alquermes
(Spanish), kermes (French), carmesino (Italian), carmim (Portuguese), Karmesin (German),
kiermes (Polish) and karmazin (Russian). In vernacular middle Armenian, xrmziand tormeazi
variations were common [5]. These linguistic attributions are surprisingly similar and reflect
the path of ancient understanding back to a single point when certain scale insects were

perceived as bearers of a red-coloring substance.

4.1.3. Biology and Habitat

Porphyrophora hamelii is a scale insect of the genus Porphyrophora in the family
Margarodidae. The females of this species are up to 12 mm long and 6 mm wide, oval-shaped,
flat, without wings, with six small legs, small eyes and antennae, and dark red coloration,
resembling a worm (Figure 25). Males are considerably smaller with a blackbody, transparent
and purple-edged wings, big eyes, long legs, and a long, filiform tail resembling a fly. A major
part of the life cycle of these insects has a stationary nature. They grow attached to the roots
of the host plant throughout the year. In August-September, both females, and males emerge
from the ground to seek a mate. This period lasts about six weeks, but only one day for each
insect. Afterward, the males die, while the femalesbury themselvesin the ground and snuggle
up to the roots of the hostplant or nearby, preparing the waxy pockets to receive the laid eggs.
Later, the females also die. In April-May, the newborn larvae leave the egg pockets and move
towards the plant roots, if they are not already there. They feed on the roots and rhizomes of

the host plant until they become mature in the next year [6].

96 Chapter 4



Georgia

Shirak

Ararat

Turkty q‘/\J

Figure 26. Map of present-day Armenia showing the sites of P. hamelii (marked in red)
visited by our team. (Map source © d-maps.com)

The dye component, and almost 30% of the lipids (dry weight), are in the female insect
body. Histological analysis performed in the early 1970s established the presence of the dye
in the tissues of Armenian cochineal during all stages of its maturation, including in the eggs.
Apparently, egg-swollen females were collected from K. vermilio and D. coccus, probably to
obtain a higher dye yield [7]. It might have also been the case with . hamelii, but there are no
records to confirm this. However, since the females hide themselves in the ground
immediately after mating, they would be more difficult to find.

P. hamelii is endemic to a geographical area that includes the Ararat Valley, between
Anatolia, the Armenian Highlands, and the Iranian Plateau (Figure 26). Its usual habitat is in
the saline soils along the river Araks (Araxes) and the areas at the foot of Mount Ararat. In
Armenia, generally, the surroundings from Xor-Virap to Sardarapat are considered to be
cochineal-fertile areas: semi-desert vegetation areas are habitats of Armenian cochineal.
Common hostplants are coastal light-loving Aeluropus littoralis(Gouan) Parl. (see Figure 25)
and common water-loving Phragmites australis (Cav.) Trin. ex Steud., named in Armenian

sources as séz (grass), vordnaxot (worm'’s grass), or efeg (reed).
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4.1.4. Carminic Acid as the Main Dye in Armenian Cochineal

Carminic acid is the main coloring agent present in the female body of Armenian
cochineal (Figure 26), identified in the Color Index as Natural Red 4, C.I. 75470. In the past, to
be used to dye textiles or prepared asa lake pigment, it would havebeen necessary to complex
the water-soluble molecule of carminic acid with a metal ion, such as the aluminum ion, Al+3.
The final structures for the pigments are complex and have yet to be determined, but there
are several favorable positions for binding Al+3.8 The carboxylic acid at C7 solo or combined
with the OH at C6; one of the carbonyls at C9/C10 combined with one of the OH groups at
C1 /C4; by the catechols at C3 and C4 (Figure 27). All these oxygens may be involved in the
final complex structure of the lake pigments. In addition, carminic acid is able to establish
acid-base equilibria in solution with consequent color changes from deep reds to purples;
therefore, a variety of color shades may be obtained by varying the pH. Together with
carminic acid, other minor compounds such as flavokermesic acid, kermesic acid, and some
unidentified groups are present in cochineal dye that may act as markers between different

insect species [9].

CH,OH

O OH

Figure 27. Molecular structure of carminicacid, the main dye in Armenian cochineal. IUPAC name, 7-( 3
-p-glucopyranosyl)-3,5,6,8-tetrahy droxy-1-methyl-9,10-dioxo-9,10-dihydroanthracene-2-carboxylic acid.

4.1.5. History

Since ancient times, Armenian cochineal has been used as a natural dyestuff. One of the
earliest known reportsis related to the name of Assyrian ruler Sargon Il who, after invading
the ancient Kingdom of Urartu in 714 BC, had pillaged valuable red woollens that were
believed to be dyed with cochineal [10]. Armenian historians Movses Xorenac ‘i and tazar
P*arpec’i (5th century AD) describe vordan in the fields of Ararat. P'arpec’i writes: ‘De méme
la gracieuse plaine d’Ararat produit ... des cochenilles pour la fabrication des couleurs

vermeilles qui donnent du profit et du luxe aux gens intéressés.” [11]
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In medieval Armenia, cochineal seems to have been used mainly as a dyestuff for fine
fabrics manufactured in the cities of Artasatand Dvin. Numerous medieval Arab chronicles
(8th to 10th centuries) mention the famous dye workshops in Dabi/ (Dvin) and Kariat-aF
Kirmiz [the city of red] (Artasat), together with precious ‘Armenian dye-tinged’ fabrics [12].
Armenian cochineal appears in the late medieval travelers’ notes of Ruy Gonzalez de Clavijo
and John Chardin [13]. From the 16th century onwards, Armenian cochineal was gradually
replaced by the American species. Historical fluctuations, the loss of statehood, and the
continuously reshaping frontiers of Armenia reduced the priority of its cochineal.

Vordan was largely forgotten until the 19th century when Eastern Armenian provinces
were annexed to the Russian Empire, and interest grew in the propagation sites of Armenian
cochineal and its potential as a dye source. An important contribution was made by Isahak
Ter-Grigoryan, known as Sahak Catkarar (catkarar = illuminator or miniature painter), who
was diligently trying to reveal the lost traditional uses of cochineal [14]. Field missions and
collaborations with the Imperial Academy of St Petersburg fostered a new stimulus
encouraging cochineal observations. It appeared in the field of academic interest, up to being
appreciated by the Russian Czar [15]. Some significant results, such as the scientific report by
Hamel, were presented and published in the German and Russian languages [16], binding his
name to the Latin designation of Armenian cochineal (hamelii). Another report by Chopin on
Erevan khanate, a province under Russian rule by the 19th century, gives some insights into
cochineal distribution. He writes: ‘In some places, it propagates in the quantities that the land
seems a carpet with red ornaments. The animals grazing here seem to have red-colored legs,
from having trampled the cochineal’ [17].

Between the 1930s and 1970s, attempts were made to recover cochineal production in
Soviet Armenia, but it remained at limited levels. In 1987, the natural state reserve Vordan
Karmir was established to ensure the protection and sustainable use of the saline ecosystems
of the Ararat Valley, and its flora and fauna. However, in the following decades, the existence
of the insect was endangered due to the human factor: agricultural interventions and animal
pasture in these areas have dramatically reduced the cochineal population. Nowadays,
around 220 hectares of state reserve are protected areas of P. hamelii — formerly an area of
11,000 hectares — and the insect is included in the Red Book of endangered species of the
Republic of Armenia.

4.1.6. Preparing Paints from Armenian Cochineal

This study was organized through a three-pronged methodology of (a) archival, (b)

field, and (c) experimental work:

a) Consultation of written sources and retrieval of Armenian cochineal recipes;
b) Observation and collection of Armenian cochineal in its habitat;
) Reconstructions and rationalization of the recipes.
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Technical Written Sources

In the quest for Armenian cochineal recipes, our first step was to collect and translate
published recipes.18 Then, Armenian manuscripts kept at Matenadaran, dating from the 17th
to the 19th century, which contain texts on natural medicine, arts, chemistry, and other topics,
were consulted. In this miscellaneous content, it was possible to trace several new recipes that
share common characteristics with those already reported.

The collected recipes share a common structure in terms of ingredients and preparation
methods (Table 5). Recurring ingredients include fermez, ¢ otan, lot'ur and sib, from which
termezand sib are identified as cochineal and alum respectively, while the authentication of
¢‘otanand lot'uris discussed below. The common feature of these recipesis the extraction of
¢'ofan, to which the cochineal or its extract is admixed, followed by the addition of lot ‘ur and
alum. In one case, an additive ¢‘at‘var, identified as zedoary (Curcuma zedoaria (Christm.)
Roscoe), is mentioned. In some instances, advice is given to mixing the pigment with gum
before using it. As we did not find this type of processing in other cochineal-based colorants
described in the technical literature we have rationalized these recipes and the function of the

different ingredients used, starting with two of the main ingredients, ¢‘ofan and /ot ur.

Table 5. New recipes of Armenian cochineal and an example of one of the recipes.

Ingredients
N MS Date — — - - — Preparation
vord or farmaz ¢‘6tan jur lot’r or lurt’r Sip other
(cochineal) (soapwort) (water) (lodhra) (alum)
1 3189 1627-31 + + + + + samt (gum) boil, filter, dry
2 7322 1694 + + + + + boil, filter, dry
3 10853 1786-88 + + + + boil, filter, dry
ot
4 3000 18 c. + + + + catvar boil, filter
(zedoary)
5 7715 18t c. + + + + + boil, filter, dry
6 10978 18t ¢, + + + + + boil, filter, dry
7 11128 18t c. + + + + + samt (gum)  boil, filter, dry
8 10645 1807 + + + + + boil, filter, dry
9 7280 1812 + + + + + boil, filter, dry
10 4194 19t c. + + + + meftr (honey) boil, filter, dry
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atn. 3189, . 25w, dnnnyjwdnt, 1627-1631 MS 3189, f. 25r, Miscellanea, 1627-1631

lupwwn Juwul nppwl

Lwhu wn npp, sonwl, |nppen, 2hw, wUukuu upnget,
sonwUl Uh upnetn, nph2-nph2 ungt quiwn h snnwlty,
www Jjnpdwd onpl wdtu dwuhp np 2 [6] npwd
nprwll U [1] Unwyh onp wd: Swnwol onipl nhn
wntinyny h ybpwy Ypwyhu np Gnw, www JEY npud
nprwUl JEY ypunnlug sonwl agk, nhpnp Gnwy, www
Jwjp wn, gnipl pwdt, nwpatwi nhp h Ytpwy Ypwyht
nn tn Uh qw nL npel agk huwnUE, pwuh npwd npU E
wjlzwih wpuwnniug [neep &gk, wjlswith wpwnnnig wi
2hw agk, uwnut, www RE (WL nwywwunnd pwdt,
wwhyh wdwuny nhp np gnplwy, pwyg h gnpwglbl
nojywluw 2npny dwdlk, np sEognunh, jnpdwd
pwlwglbu uwdn wd nLgnk, jwjun E:

Advice on cochineal

First take cochineal, soapwort, lodhra, alum, grind all of it, do
not grind the soapwort, grind the others despite soapwort,
then when you pour the water, measure 1 nuki of water for 6
dram of cochineal. First put the water with crock on the heat
to boil, then add 1 pinch of soapwort for [each] 1 dram of
cochineal, put to boil, then take it off, strain the water, put
again on the heat toboil once, and add the cochineal, mix. Add
as many pinches of lodhra and alumas many are the drams of
cochineal, mix. Then strain well withfine cottoncloth, putin a
glass container to dry. But while drying, cover it with fine
cotton cloth, thatit will not get a dust. When youwant to use,
add gum, and write, that is it.

Based on linguistic comparisons and previous interpretations, ¢‘otan was identified as
soapwort (Saponaria officinalisL.), a perennial plant native to Europe, Caucasus, and Asia.
The name comes from the Latin sapo (soap), while officinalis stands for medicinal properties.
Common names include soapwort, fuller’s herb (English); saponaire (French); saponarna
comune, cindisi (Italian); erva-saboeira (Portuguese); jabonera, hierba lanaria, hierba de
bataneros (Spanish) [19]. Armenian names include 6¢araxot (o6wnwfunun), 6snan (opuwl),
acari (woéwnh), smortak (unnuinwly), p'rp rik (Ghiphnhy), ¢ otan (snnwili) [20], of which ¢ ofan
was detected in our cochineal recipes. It is likely to be the struthium mentioned by
Dioscorides, struthos by Theophrastus, rootlet and radicula by Pliny the Elder [21], all
indicating the ancient use of this plant as a natural detergent. Medieval art treatises do not
mention this plant or its use in cochineal paints and inks. The oldest mention of soapwort is
probably found in the Papyrus Graecus Holmiensis, where some recipes indicate treatment
with a soap plant prior to mordanting and dyeing wool, especially for a good purple or red
[22]. Apparently, the traditional use of different soap plantsis common in the cultures of the
Americas. The saponin-containing local plants or tree fruits are used mainly for cleaning and
degreasing the animal fibers before dyeing [23].

S. officinalis contains saponins in the roots, rhizomes, and leaves. The saponins found
in S. officinalis are triterpenoid glycosides; these amphiphilic molecules have remarkable
bioactive functions, acting as natural surfactants, antifungal, antibacterial, emulsifying, and
foaming agents [24]. With respect to /ot ur, it was difficult to understand the exact relevance
and attribution of this ingredient. In the end, it was proposed to be lodhra (Symplocos
racemosa Roxb.), a non-local species most likely acquired through trade networks, as were
many other oriental commodities. S. racemosa is an evergreen tree or shrub usually found in
India and Indochina. Common names include symplocos or lotur bark (English), lodha
(Hindji), /odhra (Sanskrit), lofour (French), Lotbaum (German), lutr (Arabic), hyuseneak and
16 ¢ uri (hhrubUGwy, [oeNLNh, Armenian). Phytochemical studies of S. racemosa indicate the
presence of many phenolic glycosides such assymplocoside, triterpenoids includingbetulinic

acid, acetyloleanolic acid and oleanolic acid, and flavonoids such as quercetin [25]. Lodhra is
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largely used in medicinal and Ayurvedic applications as well as in textile dyeing as a natural
mordant and source of yellow dye due to its high aluminum ion, flavonoid, and tannin
content [26]. We noticed some resemblances between the processes of cochineal-based textile
dyes and our recipes, such as the preparation of two separate dyebaths of cochineal and plants
(usually containing aluminum and yielding a yellow color), and the subsequent mixture of
these two. In some cases, alum was replaced by finely ground lodhra bark [27].

However, the authentication of Jot ur remains debatable and we do not dismiss the
probability of it being another plant, such as Lythrum salicaria L. (purple loosestrife
(English)), arenacatik (wnGUwownhy, Armenian)) [28], or any other species. L. salicariais a
flowering plant native to Europe and Asia, which is known for its astringent properties and
several chemical constituents, including tannin-related compounds, flavonoids, phenolic
acids, and anthocyanins [29].

To summarise, both soapwort and lodhra are likely to be associated with textile dyeing
as found in the practice of other cultures. The presence of these plants in cochineal-based
colorants is quite unusual. How would they appear in the Armenian recipes of the early
modern period? Could it be due to a practice ‘contamination” passed from one workmanship
to another? Isit a result of a newly emerged or an old practice? Is there any indirect relation
with the extraction of dye from textile shearings, as in the case of Western European easel
paintings? [30] These questions challenged us for further investigation. We looked for: (a)
registered data on Armenian dyeing practices; (b) studies on ancient dye and pigment
formulations in archaeological findings; and (c) possible hints in neighboring cultures, such
as Iran and Turkey, where the propagation of P. hamelii also extends. This provided us with
a comprehensive background [31], but overall we did not encounter the same pattern of

cochineal recipes as presented in Table 5.

Field

In the search for P. hamelii, our team carried out two field assignments in Armenia
(September 2020), with previously granted permission by the authorities, as the species is
under the protection of the Ministry of Environment of Armenia. The areas visited are located
in the regions of Armavir and Ararat, along the border between Armenia and Turkey. The
observation was done in the early morning, roughly calculated as between 5.30 to 9.30 am,
when the insects emerged from the roots of their host plant and remained on the ground for
a couple of hours. After a long wait, we were fortunate to see the tiny red dots quivering
between sandy soils and semi-dry plants. The very first appearance was registered at 6.46 am.
Aswe were allowed to a small quantity of cochineal for study purposes, around 15 g of fresh
insects were collected (see Figure 25).

The insects were then measured and photographed (Figure 25), gently sieved through

a fine cotton cloth, washed by flotation in purified water, strained again through a fine cotton
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cloth, and left to dry in the shade. We had to be watchful because after a while the washed
and numbed insects started to move again. One part of the cochineal was kept in ethanol
solution (20%) on the same day of collection, after being dried for an hour. Another part was

dried in the shade for 2-3 daysin a semi-closed cardboard container and keptin a hermetically
closed flask.

Materials

The textual material used in this study consists of cochineal recipes retrieved from
Armenian manuscripts preserved in the Matenadaran archive. Recipes and ingredients were
analyzed comparatively through linguistic and art technological sources. An attempt at
rationalization is given. The physical material for experiments includes the Armenian
cochineal we collected during the fieldwork in Armenia, S. officinalis and L. salicaria
purchased from a supplier of natural products, and S. racemosa and C. zedoaria kindly
provided by our colleagues. The alum used was reagent grade potassium aluminium sulfate

(AIK(SO4)2.12H20). Gum arabic (grains) was purchased from Kremer Pigmente.

Preparing the Paints and Writing Inks

During this stage of the work, both exact and non-exact reconstructions of Armenian
cochineal recipes were performed. The non-exact experimental part, using a few separated 7.
hamelii, was based on the main repeating profile of the recipes with small alterations. This
approach was driven by our quest for a saturated purple or cirani(the color name attributed
to ‘royal purple’ in Armenian texts), and a red ink suitable for writing.

Separated fresh cochineal (around 3.0 g) was ground in a mortar and boiled with water
(150 mL) for 10 minutes. During the boiling process, the scum which formed was removed
from the surface. Then, the extract was left to cool and filtered. The dry soapwort roots (3.0 g)
were boiled in water (150 mL) for 10 minutes, left to cool, and filtered. The cochineal extract
was divided into two parts: one was kept as a pure extract, while the other was mixed with
an equal quantity of soapwort extract. Both were used as bases to which alum, lodhra,
eggshell, and iron sulfate in powder form were added in minimal quantities (0.1-0.5 mg). The
color alterations at the stage of the different additions were controlled visually. The colorants
were left to precipitate in the shade for 2-3 days before collecting the dry pigments. To obtain
paint samples on paper, the pigments were finely ground and used with and without a gum
arabic solution. An experimental red ink was made based on one of the recipes (N4) with the

addition of zedoary (Figure 28).
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cochineal lodhra alum
S (N4)
cochineal iron sulphate

Figure 28. Experiments with P. hamelii and the obtained colorants (without binder) applied on paper.

The next step included the exact reconstructions or mock-ups of selected recipes (N4,
N7, N10) using D. coccus, the Mexican cochineal species (Figure 29): as we needed to try
several versions of the same recipe, the limited quantity of . hamelii was kept for the best
workingrecipein the future. Our experimentation allowed us to better understand the general
profile of theserecipes aswell as some details. It wasassumed that the soapwort was probably
employed in the recipes for its cleaning properties. In the case of fresh Armenian cochineal,
even if the insects were previously washed, during the boiling process the minor impurities
appeared in the form of greyish scum that was removed. Regarding the fatty nature of
Armenian cochineal and the role of soapwort in the extraction of red dyes, this needs to be
further explored. In the case of /ot'ur, if we assume that it is lodhra, which has a high
aluminum content, then why should it be used together with alum? Was it to regulate the dye
precipitation or the color? We noticed that the use of only lodhra without alum works well in
the recipe. If we assume that Jof'ur is lythrum, then the intention of color adjustment can be
suggested, as the latter produces different hues. Therefore, a wide variety of shades can be
obtained by adjusting the quantity of lodhra or replacing it with lythrum. Finally, the
‘whimsical character’ of the Armenian cochineal should be considered when working with
this minute insect as it is very sensitive to small changes which can result in perfect colors but

not always.
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on

paper
N7(1)-g N7(l1)-g-It 7(1V)-dac N4(Il)-q N10(l)-g N10(l)-g-cr
on 'é?j;:gw.

parchment ‘ . # 41
N7(l)-g N7(l11)-p-It 7(11)-p-It A(I)- N4(l1)-Ig

with gum

arabic
N7(1)-g N7(1)-g-It N7(IV)-dac N7(11)-p-It N10(1)-g N4(Il)-lq

with glair

N7(1)-p N7(ll)-g N7(Il)-p-It N7(l1)-g-It

Figure 29. Reconstructions with D. coccus and some of the obtained colorants applied on paper and parchment
with and without binders.

4.1.7. Conclusion

Textual and practical study of Armenian cochineal recipes gives the first insights into
their unique formulation. Some hypotheses on the emergence of these recipes may be
suggested, such as the transition and adaptation of practical knowledge from one culture to
another, or from the ancient to the early modern period at the local level; oral transmission,
misleading or correct; or a secret hardly disclosed. To shed light on these hypotheses, the
chronology and context of the recipes should be investigated thoroughly by exploring the
earlier texts, folk stories and traditions, and practices of other cultures. However, the
reconstructions of Porphyrophora hamelii recipes reveal many practical details and help to
build a database of colorants to contribute to the preservation of Armenian illuminated
manuscripts. Currently, the plant components mentioned in this study are being analyzed by
spectroscopic and chromatographic techniques to better understand their chemical profile in
cochineal formulations. We hope to include these data, together with molecular
characterization of the colorants discussed in this paper and Armenian cochineal itself, in the

future.
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4.2 The Once Precious Vordan: Specificities, Reconstruction,and
Chemical Characterization of 17th-19th Century Armenian

Cochineal Recipes from the Collection of Matenadaran

Abstract

The historical recipes for paints used in illuminated manuscripts and based on
Armenian cochineal were retrieved from technical written sources, transcribed, and
translated. The recipes represent a distinct pattern in terms of ingredients and production
process when compared with other cultural practices. The selected recipes were first
reproduced with species of American cochineal (D. coccus Costa), due to the limited
availability of the Armenian species (. hamelii Brandt). After several repetitions, the best
workingrecipe was triply reproduced with Armenian cochineal. The obtained pigments were
applied with a binder on paper and parchment, the color coordinates were measured, and
complementary chemical analyses were performed. Additionally, the plant ingredients,
found exclusively in these Armenian recipes, were chemically analyzed and their attribution

to cochineal formulations was elucidated.

4.2.1. Introduction

The red (karmir) and purple (cirani) dyes were highly praised in ancient and medieval
Armenia. Used whether by dyers or artists, these exquisite colors were profoundly believed
tobe made of Armenian cochineal, an endemic scale insect for Ararat plain. Known as vordan
karmiror kirmizin the vernacular, cochinealisreceived and perceived in Armenian collective
memory as a staple dye, used by the ancients.

Much has been written about the Armenian cochineal in historical sources [1-4] and
contemporary scholarship [5-7]. Its biology and propagation were systematically explored in
the recent past [8-10]. The dye composition of the Armenian species has been specified within
the comparison of the other cochineal species [11-16]. Several studies report the exact or
tentative identification of Armenian cochineal in historical artworks and archaeological
findings [17-21]. Armenian cochinealhas been investigated regarding new extraction methods
of organic dyes [22]. It is worth mentioning some studies concerning Armenian cochineal
recipes such as the attempts of recovering the ancient knowledge of cochineal paints [23-24],
the brief recipe compilation [25], the analysis of Armenian cochineal and a reproduced paint

[26]. However, the mystery of Armenian cochineal formulations is yet to be explored, which
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is important not only for the exact identification of this specific dye in historical artworks but
also for understanding its ancient technology, to be able to assess its preservation state and
address the potential degradation issues.

The current journey towards the world of Armenian cochineal recipes was drawn by
our interest in tracing this precious dye in Armenian manuscript illuminations, to reaffirm its
use, or the contrary, asa painting material, and to evaluate the specificities of the cochineal
recipes found in Armenian historical written sources. Organic reds in the Armenian
manuscript illuminations, from the medieval to early modern period, are commonly
attributed to vordan karmir. Although, its familiar species, the American cochineal has been
the subject of numerous studies [27-28], Armenian recipes are yet to be the source of a
thorough study, hindering their identification in manuscripts. In the framework of an
interdisciplinary study, our team has explored the group of Armenian recipes and their
ingredients, combining data from linguistics, history, botany, biology, chemistry, and
conservation science.

We started our experiments with a single recipe [29-30], which grew our curiosity to
look for more written evidence. After on-site consultation of several Armenian manuscripts
in the Matenadaran Institute of Ancient Manuscripts, in Yerevan, wehaveselected ten recipes
with indications on how to prepare the vordan, i.e. the pigment or ink from cochineal. We
have found that these cochineal recipes have distinct ingredients and production methods,
from their European counterparts. We tried to identify the recipe components as accurately
as possible. This process was followed by a collection of local ingredients, including the
Armenian cochineal (. hamelii) (Figure 30), and preliminary experiments in Matenadaran
[31]. Due to the limited quantity of Armenian species at our disposal, we opted to continue
our experiments with American cochineal (D. coccus), the closest species to Armenian one in
terms of the percentage of carminic acid, the main colorant, in the female body [11-16]. The
next phases of recipe reconstructions were held in the Department of Conservation and
Restoration at NOVA University of Lisbon. We decided to perform several experiments of the
selected four recipes and to apply only the best working versions to the Armenian species.
Additionally, some plant ingredients found exclusively in these Armenian recipes were
chemically analyzed to fully understand their function in the cochineal formulations.
Reproduced paints will be analyzed and characterized using spectroscopic and

chromatographic techniques.
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Figure 30. Armenian cochineal (. hamelii) in the field. Left: Female cochineal in its hostplant (Ae/uropu:

litoralis); Right: female and male cochineals. (Photos: Hermine Grigoryan, Universidade NOV A de Lisboa)

4.2.2. The Rationale of the Recipes

Ten Armenian cochineal recipes were retrieved from original sources that are

manuscripts of different typologies, such as medicinal, chemical, and miscellanea

compilations, ranging from the seventeenth to nineteenth centuries (Table 6). Our first trials

of the selected recipes [31], performed mostly with D. coccus species, allowed us to better

understand the rationale behind these technical texts and to establish a protocol based on a

recurring pattern of ten recipe formulations (Appendix E). This pattern is unique in terms of

ingredients when comparing the Armenian formulations with those found in European

sources [32]. Apart from the basic ingredients of water, cochineal, and alum, there are two

Table 6. Armenian cochineal recipes retrieved from the original manuscripts preserved at the Matenadaran Institute

of Ancient Manuscripts, Yerevan, Armenia.

Ingredients
N MS Date Typology — — - —
vordan / fermaz ¢‘ofan jur lot ‘ur Sip other
(cochineal) (soapwort) (water) (lodhra) (alum)
) t
1 3189 1627-31  Miscellanea + + + + + sam
(gum)
Book of
2 132 1694 Arts/Chemistry * * * * *
3 10853 1786-88  Miscellanea + + + +
th Book of C'at'var
4 3000 187c. Arts/Chemistry * * * * (zedoary)
5 7715 18" c. Miscellanea + + + + +
6 10978 18"c. Book of + + + + +
Medicine
. t
7 11128 18"c.  Miscellanea + + + + + sam
(gum)
Book of
8 10645 1807 Medicine + + + + +
Book of
9 7280 1812 Medicine + + + + +
th : metr
10 4194 19" c. Miscellanea + + + + (honey)
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plant components present in all the recipes included in this study, the soapwort (¢6tan,
Saponaria officinalis) and lodhra (lot ur, Symplocos racemosa).

Armenian practice extracts the cochineal in a previously prepared solution of soapwort
rather than water. Soapwort is a plant mostly employed in dyeing practices as a natural
detergent for wool and silk yarns and is hardly found in the preparations of cochineal paints
[33-34]. The recipes do not suggest any clue about the use of soapwort, but they mention it
steadily at the initial stage of the recipe preparation. What was the intention of extracting the
cochineal in soapwort solution?

In further conclusive steps, the recipes usually end with an addition of lodhra,
sometimes together with alum. Lodhra turnsout to be a treebark reach in A1[35-36], therefore
its role in cochineal formulations is to facilitate the precipitation of the lake pigment. The
recipes attribute the use of lodhra to color manipulations: “ If you want the brighter color, add
more lotur”. Were the practitioners of these recipes aware of the properties of lodhra and to
which extent? And, if to consider the similar properties, why lodhra is sometimes used
together with alum? At this point, we do not have exact answers to these questions which are
challenging and require more investigation.

In one recipe (no. 4) there is a mention of zedoary ( j‘at'var, Curcuma zedoaria) but it is
not specified when to add it and why. Zedoary is known also as white turmeric and is widely
used in Ayurveda practice. The rhizomes of zedoary have wide beneficial properties for
human health [37].

Unlike the soapwort, the zedoary, and especially the lodhra are not native plants or
shrubs to Armenian geography (Figure 31). They are endemic species for India and Indochina,
therefore should have been exported or exchanged in local communities. Did they arrive at
the Armenian market from the remote lands through long-distance trading routes compassing
the East and the West and administered by the Armenian merchants during the early modern
period? Probably a deeper insight into travel and merchant accounts may help to shed light
on this intriguing question. Regarding cochineal, its trade by Armenian merchants up to the
nineteenth century can be traced in several accounts [38-39] that highlight the big quantities

of vordan karmir sold in the markets of the Ottoman Empire and shipped across Europe.
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Figure 31. Plant ingredients present in the Armenian cochineal recipes and their respective extracts: (a)
soapwort (Saponaria officinalis); (b) lodhra (Symplocos racemosa); (c) zedoary (Curcuma zedoaria).

Regarding the preparation process, the recipes mostly suggest a two-step mechanism in
which the first step includes the preparation of soapwort solution, while the second step
includes the subsequent additions of cochineal, lodhra, and sometimes the alum (Appendix
E). Either steps mention boiling or cooking for extractions in a pot or cauldron. Some utensils
indicate the big quantities of preparations. An interesting and rather complicated image is
found within the final filtration also due to unclear indications. The recipes suggest filtration
and direct drying by evaporation, or decantation in several steps and further collection of the
dried precipitate. Some even suggest collecting and keeping the decanted water probably to
be used as the pigment of less intense color. Filtration is mostly advised by a thin cloth, while
decantation by a sponge. One recipe (no. 4) does not mention the filtration, it is either missing
or assumed to be so. Pigments are placed to be dried mostly on glass or porcelain containers.
Some recipes suggest using the pigments with gum, and one with honey (no. 10). The
transcribed and translated recipes, together with measure units and a glossary can be found

in Appendix F.

4.2.3. Experimental

After the first stage of experimental reproductions, four recipes out of ten were selected
for the next improved stage. Both stages were experimented with D. coccusspecies, due to
the limited quantity of P. hamelii at our disposal that was left for the most reliable version.
Recipes no. 1 (Ms. 3189, 17th century), no. 4 (Ms. 3000, 18th century), no. 7 (Ms. 11128, 18th
century), and no. 10 (Ms. 4194, 19th century) were selected, in order to have the chronological

shifts and slightly different ways of preparation. The reproduction was performed following
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the already established protocol for each recipe (Appendix E). The quantities were reduced
and adapted for 30 mL of water for each recipe. This reduction was done concerning the
quantity of Armenian cochineal, considered for the next reproductions. Tworecipesout of the
selected four were separated: no. 7 and no. 10. Despite the little yield, they worked well with
American cochineal and required less quantity of cochineal compared to no. 1 and no. 4.
Recipe no. 10 used only lodhra with cochineal, while no. 7 lodhra together with alum.
From this, no. 10 was reproduced with P. hamelii three times following the same
protocol, resulting in three versions. For no. 10 v.1 dry Armenian cochineal was used, and for
no. 10 v.2 and v.3 the Armenian cochineal which was kept in the ethanolic solution (20%) and

dried before the use. The triple reproduction was done following the instructions of the recipe
(Table 7).

Table 7. The original recipe no. 10 (Ms. 4194, 19th century) represented in six steps, and its adaptation for the
reconstruction, together with scheme and images of the steps of preparation.

On making cochineal

Original recipe Reconstruction (measures adapted for 30 mL of water)

1. Take 1dram (3,4 g) of cochineal (cafik), 1 dram (3,4g) |1. Measure 0,17 g of cochineal, 0,17 g of lodhra, 0,34 g of

of lodhra (lut‘ar), 2 dram (6,8 g) of soapwort (é'cfan) soapwort, and 30 mL of water. Measure the pH of the

and 1 nuki (640 mL) of water. water. Grind all the ingredients, split by hand the
soapwort.

2. First add soapwort into the water, boil, then strain. 2.  Bring the water to boil, add the soapwort and boil by

agitating for 10 min., then filter and measure the pH.

3. And pour the water in a crock, boil it, and grind the | 3. Put the soapwort solution on the heat again, add the

cochineal and add into the water of soapwort, boil it cochineal and boil by agitating for 5 min.
once.
4. Then grind the lodhra and add to cochineal, mix, and | 4. Turn off the heat, add the lodhra and keep agitating for
let cool. 10 min.
5. Then strain with a thin cloth and leave for 10, 3 (?) days, | 5.  Filter the preparation, measure the pH, and let dryin a
carefully skim off the surface water. glass plate for 3-5 days.
6. And what is left in the bottom is a good cochineal, take | 6.  After, collect the dry pigment. Apply it on paper and
and keep, and use with honey. parchment with binder.
Heat Boil for Heat Bsorlllwifr?,r A,gli(t)a;firi:or
10 min. :

*/
8- Y- 7 -V

+" %’ -
o P
EJ

a) 2| - ]r b) | 2
in ~ lodhra —
soapwort cochineal
=
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Reproduction of the same recipe no. 10 both with American and Armenian cochineals
resulted in different tonalities for either species. Hence, the recipe with American cochineal
renders a deep red hue tending to blue, while the Armenian cochineal renders brighter red,
tending to orange, and not as deep as the American one. We experimented longer than
mentioned in the recipe extraction time, trying to obtain as much color as possible from the
Armenian species, but even after a long period of agitation, controlled between one and three
hours, the color of the extraction wasnotasdeep as we expected. However, to obtain theleast
possible colors from Armenian cochineal, we opted to perform the second extraction from the
residues remaining after the filtration of already prepared pigments. Therefore, the three
second extractions were made following the same protocol for three versions of recipe no. 10
respectively. The second extractions resulted in pale pink colors, tending to yellow. After the

pigments were dried, they have been collected and stored (Figure 32).

10v.1 10v.2 10v.3

1st g
extraction

2nd
extraction

Figure 32. Collected dry pigments of Armenian cochineal prepared triply according to

recipe no. 10. First raw: the main recipe; second row: second extraction of the residue
collected after the filtration of the main recipe.

Paints were prepared by grinding the pigments in a mortar and mixing them with gum
arabic solution (20%) in the proportion of 30% of pigment to 70% of binder. Additionally, a
part of the extended pigment on the gum arabic binder was separated and to it, five drops of
sugar solution (80%) were added, as the recipe mentions to “use it with honey”. Both
preparations with gum arabic and with the addition of sugar were applied on filter paper and
parchment (Table 8, Table 9).
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Table 8. Versions of recipe no. 10 reproduced with American cochineal (D. coccus), applied on paper and
parchment with gum arabic, together with the color coordinates and final pH.

\" Final extract pH gu;a:ilic L* a* b* :z:::;i?: * a* b*

1 46.37 45.84 11.28 50.63 47.32 9.47
3 44 .33 47.73 13.81 46.75 53.35 12.25
4 45.61 48.15 13.06 45.90 51.39 14.54

Table 9. Versions of recipe no. 10 reproduced with Armenian cochineal (P. hamelii), applied on paper and
parchment with gum arabic, together with the color coordinates and final pH.

\" Final extract pH gu:::ilic * a* b* Zz::r;:?: * a* b*

1 62.58 31.97 10.43 62.45 28.63 14.77

2 62.22 3154 10.65 61.37 29.70 14.34

3 62.42 30.41 12.56 61.41 29.12 16.64
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4.2.4. Materials

Armenian cochineal used for the reproductions was collected by us during the
fieldwork in Armenia (September 2020), S. officinalis was purchased from a supplier of
natural products, and S. racemosawas kindly provided by our colleagues from Matenadaran
Institute. The alum wused was reagent grade potassium aluminium sulfate

(AIK(SO4)2.12H20). Gum arabic (grains) was purchased from Kremer Pigmente.

4.2.5. Conclusions and Work in Progress

The study of reproduced Armenian cochineal recipesis in progress at this point. Several
reconstructions of Armenian recipes provide indicative results that guide our next decisions,
on the improvement of experimental protocols. Currently, two recipes are selected from
which one is reproduced with American and Armenian cochineals. Two species, although
with a similar percentage of carminic acid in the insect bodies, exhibit different behavior in
the process of dye extraction. The same protocol applied to either species resulted in bluish
reds for American and more pinkish reds for Armenian cochineal. By further detailed
analyses, wewill try to understand the specific features for both cochineal species, to correctly
evaluate the obtained results.

In the next steps, the cochineal recipes and applied paints will be analyzed in-depth,
and their chemical profile will be compared with organic reds found in original artworks that,

in our case, are Armenian illuminated manuscripts from the Gulbenkian Museum, in Lisbon.

This work includes the following supplementary materials:

Appendix E - Armenian Cochineal Recipes: Schemes of the Preparation Process
Appendix F - Armenian Cochineal Recipes: Transcription, Translation, Glossary, and Measure
Units
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5. ART CHEMISTRY

This Chapter presents the results obtained through scientific analysis of the manuscripts
under the scope. The first technical examination revealed a wealth of information on material

aspects of our study material, with this, offering more insights to be studied in the future.

5.1. Exceptional Illuminated Manuscripts at the Gulbenkian
Museum: The Colors of a Bibleand Three Gospels Produced

in the Armenian Diaspora

Abstract

The illuminated manuscripts at the Gulbenkian Museum were produced in the 17th
century, in scriptoria of the Armenian diaspora. In this work, we selected analytical methods
that can be used in situ to study the colors of the illuminations. Scientific analysis based on
fiber-optics reflectance spectroscopy in the visible and Raman spectroscopy has shown the
use of a medieval palettebased on inorganic pigmentssuch as lapislazuli, minium, vermilion,
orpiment, indigo, two different greens (vergaut and malachite), lead white and carbon black.
More importantly, in this context, it showed that the very important reds and pinks are
possibly based on carminic acid. The painting techniqueis, however, different, asare the ways
of painting the faces, hands, and vestments. The range of colors in the Bible and the three
Gospel Books, enhanced by lapislazuliblue and organic redsand pinks, demonstratesa desire

to create exceptional illuminated manuscripts.

5.1.1. Introduction

5.1.1.1. Illuminated Manuscripts Produced within the Armenian Diaspora in the 17th
Century

[Mluminated manuscripts comprise one of the major fields of Armenian art and receive
scholarly attention steadily. The main hub for these precious artworks is the Matenadaran
Institute of Ancient Manuscripts in Yerevan. Apart from that, there are numerous Armenian
manuscripts preserved in collections worldwide. To unveil these codices as hidden gems is

such a delight for a researcher. Our group had the possibility to explore a collection of four
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Armenian manuscripts (LA152, LA193, LA216, LA253) preserved in the Gulbenkian Museum
in Lisbon.

Four manuscripts were acquired by Calouste Gulbenkian during his lifetime from
different art dealers [1]. They became a part of the permanent exhibition of the Gulbenkian
Museum since the very beginning of its establishment. The collection includes one Bible
(LA152) and three Gospel Books (LA193, LA216, LA253). The preserved colophons indicate
the place and date for the manuscripts as follows: LA152, Constantinople, 1623; LA193,
Crimea, 17th century; LA216,1686, Isfahan (New Julfa). LA253 doesnot possess any colophon,
but based on its miniature style it was attributed to the 17th century school of Constantinople.
Each manuscript is unique on its own, with an interesting biography and exquisite art of
illuminations. Our larger discussion on manuscripts’ art, history, and colophons can be found
in [2,3].

As already mentioned, this group of manuscripts was produced within the Armenian
diaspora communities of Constantinople, Isfahan, and Crimea, during the 17th century, as
shown in Figure 33. These communities were prospering centers of Armenian trade and
artistic production patronaged by the wealthy merchant class. The three centers were
interconnected through the dynamic mobility of people that promoted the circulation of
goods and ideas between them. At the same time, these communities shared wider
connections globally, from East to West [4]. The artistic production of this period, developed
beyond the historical frontiers of Armenia, is distinguished by its eclectic style. This style is
strongly characterized by the continuity of Armenian medievallocal traditions and contacts
with European art conveyed by the Crusaders in the Latin Kingdoms of Cyprus, Antioch, and
Jerusalem. It is in the Kingdom of Cilicia (1198-1375), open to the Mediterranean, that
Armenian art has its apogee and where, in the 13th century, flourish the scripforium of
Hromkla (present-day Rumkale, Gaziantep, Turkey), and the legacy of Toros Roslin, scribe
and illuminator of seven dated manuscripts. The inheritance of Byzantine and Seljuk art
intersects here as well [5]. These broad connections can be particularly observed in the
manuscript art of the 17th-century Armenian diasporas, where the local artistic traditions are
very often conjoined with new westernized inspirations [6,7]. It has been suggested that these
diaspora workshops bear influences from traditional Armenian schools, particularly from
Cilicia, as well as from Byzantine and Western art [8-10]. Therefore, the Gulbenkian group of
Armenian manuscripts offers the possibility to study the manuscript production of the last
Armenian scriptoria, and to evaluate the art and craftsmanship of miniature workshops of

Constantinople, Isfahan, and Crimea.
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Figure 33. Localization of the manuscript production centers, Constantinople, Crimea, Isfahan (New

Julfa), and present-day Armenia.

In the present study, we aim to explore the color palette applied in these four Armenian
manuscripts and in future work to characterize the complete paint formulations, including
binders and additives, Figures 34-37. Our specific interest is in the organic-based colorants,
with hues ranging from pink to carmine and purple, which in future work we will study in

depth to verify whether they were made with Armenian cochineal [11].

Figure 34. Bible LA152 (1623), produced in Constantinople (224 16&
mm), from left to right: “Creation”, p. 13; “Revelation” (title-page of

the Book of Genesis), p. 14. © Gulbenkian Museum.
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Figure 35. Gospel LA253 (17th century), produced probably in
Constantinople (154 114 mm), from left to right: “Evangelist
Matthew,” f. 28v; “Crucifixion” f. 13r. © Gulbenkian Museum.

Figure 36. Gospel LA216 (1686), produced in Isfahan/New Julfa (108
079 mm), from left to right: “Canon Table” f. 5v; “Tree of Jesse” f.
16r. © Gulbenkian Museum.

Figure 37. Gospel LA193 (17th century), produced in Crimea (176
133 mm), from left to right: “Canon Table” p. 12; “Temptation in the
desert” p. 41. © Gulbenkian Museum.
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5.1.1.2. Multi-Analytical Approach and Previous Studies

Identifying the colorants in the Armenian illuminations is based on the UV-Visible
spectra acquired with FORS (Fiber-Optics Reflectance Spectroscopy) and Raman’s spectra
acquired with handheld equipment. The study starts with acquiring the UV -Visible spectra,
which will guide the points of analysis by Raman. The data obtained will allow proposing a
first molecular palette of the colorants used by comparison with paint reproductions prepared
with as much historical accuracy as possible [12-15]. It is complemented with Energy
dispersive X-ray fluorescence spectrometry (XRF) to confirm the presence of gold and other
inorganic pigments. In future work, the complex formulations used in these colors will be
explored using infrared spectroscopy and fluorescence spectra in the visible, which will make
it possible to determine the binding media used and the specificities of the organic-based reds
[12,15].

This work will compare the main colorants identified with previous studies on
Armenian manuscripts summarized in Table 10. This table is based on the information
collected in Tables S1 and S2. Previous studies exploring the materiality of Armenian
manuscripts include important works by two main groups: Orna and co-workers, and
Keheyan and co-workers, and complemented by other studies [16—-30]. Orna, Cabelli and
Mathews’s collaboration were the first to study the pigments of Armenian illuminations
systematically. Their examination of 24 manuscripts using mostly elemental analysis draws
the overall image of the Armenian medieval palette, Table 1. This chronology expands by
studies of Keheyan and co-workers, based on manuscripts from different miniature schools,
and being the first to implement Raman microscopy in this process. Indeed, understanding
the nature of all the components of such complex objects as codices, i.e., binding, parchment
or paper, inks, and pigments, will widen our knowledge of the specificities of the production
process, artistic techniques, paint and ink formulations, and much more. Such knowledge is
indispensable for manuscripts’ conservation and restoration and may contribute to a number

of areas, ranging from art history and technology to socio-economic and cultural history.

5.1.1.3. Overview of the Medieval European Palette

Medieval colors used in illuminated manuscripts, from the 12-15th centuries, were
based on a luxurious and restricted palette dominated by a certain number of inorganic
pigments and organic dyes. The medieval codex, with the Bible as its foundation, started in
the monastic scripforia and evolved into lay workshops for the production of books of hours.
During this period, some pigments were replaced, allowing us to discuss when these
manuscripts were made within a specific context. In the monastic world, color also had a

significant symbolic meaning [31-35].
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Table 10. Selection of the main pigments described in Armenian manuscripts ranging in date from the 10th to the
17th centuries, based on the works of Orna et al. in the 1980s, and Keheyan et al. in the 2000s. Mostly inorganic

pigments were identified, and, more infrequently, organic dyes.

Most used pigments Less used pigments Mixtures
Lapis lazuli Indigo Green
Vermilion Azurite Yellowish green
Red lead (minium) Smalt Purple
Orpiment Yellow ochre Orange
Gold leaf Organic yellow Brown
Organic red Malachite Flesh
Lead white Verdigris
Carbon black

In the most important manuscripts, lapislazuliwas the main blue [31,35,36]. Indigo was
also used to shadow, aswellasa single color, or admixed with yellows or reds to create greens
(vergaut) and purples [37,38]. Azurite was the other important blue [35].

For the reds, vermilion and red lead (minium) were the main inorganic pigments, and
although minium is orange it was incorporated in the sphere of reds [31,35,39]. Lac dye and
brazilwood produced pigment lakes ranging from dark reds, carmines, and pinks, which
could be opaque or translucent [12,15,31,40,41].

Orpiment was one of the essential yellows in monastic production, being replaced by
mosaic gold and lead-tin yellow from the 14th century onwards, being an important color in
books of hours [31,35].

A durable green was a difficult color to produce in medieval times; in Bibles, Gospels,
and other religious texts produced during the 8—12th centuries, there is evidence that a very
saturated green color was used. It was identified as a proteinaceous copper green in
Portuguese monastic production dated from the 12—13th centuries (it wasnamed bottle green)
[12,31]. Malachite and other basic copper sulfates were used in books of hours [12,35,42].

White was essentially produced with lead white, but there are examples of the
application of calcinated gypsum (anhydrite) in precious manuscripts such as the Book of
Kells [12,38]. Blacks were carbon black or bone black.

Gold and silver were also profusely used in important manuscripts, applied as leaves
or inks.

Crucial for the preservation of these paints was their formulation, which includes the
binding media, hereafter referred to as tempera. Tempera could be based on proteins or
polysaccharides [12,14,43,44]. Medieval treatises also describe mixtures of both [14,43,44]. For

medieval illuminations, protein-based tempera could be prepared using egg white (glair) or
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parchment glue; the use of small amounts of egg yolk is also sometimes described; it is
possible that it was a relevant component in vermilion colors. The most important
polysaccharide in medieval treatises is gum arabic [43,45]. We have evidence that other types
of gums of this family, such as mesquite gum, were also employed [13,46,47]. Protective

varnishes would have been applied and could have similar formulations to tempera.

5.2.1. Results and Discussion

5.2.1.1. The Molecular Palette Used to Produce the Colors of the Bible and the Gospels

The main colorants used in the four manuscripts studied are the same, and the
molecular palette is represented in Figure 38. The painting technique is, however, different,
as are different the ways of painting faces, hands, and vestments, which are discussed in
Section 5.2.1.9. More details on the painting technique are found in Appendix G. The areas of

analysis and spectral information are described in Appendix H and ], respectively.

BLUE1 ORANGE RED YELLOW
Lapis lazuli Red lead Vermilion Orpiment
Nas[ALSiOz]5a Pb;O: Hgs As:Ss

RED PINK PURPLE
based on carminic acid based on carminic acid based on carminic acid

GREEN 1 GREEN 2 WHITE BLACK
vergaut malachite Lead white Carbon black
Indigo + orpiment CuCO:.Cu(OH): 2PbCO:.Pb(OH):

Figure 38. The molecular palette for the studied manuscripts with details from Gospel LA193 (17th
century, Crimea), as well as one, the blackbird, from Gospel LA216 (1686, Isfahan). Lapis-lazuli and
vergaut are the main blue and green colors in three of the manuscripts; in Gospel LA253 (17th

century, Constantinople) azurite is the main blue and in Gospel LA193 malachite is the main green.
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Lapis lazuli is the main blue, except for Gospel LA253, in which azurite is also an
important pigment in the illuminations. This azurite blue is usually used to paint the initials.
Indigo is also applied to darken colors and to create light blues, admixed with lead white. The
most important color is, possibly, the organic-based red, also used to create pinks and purples,
as shown in Figure 39. It is used in the contours, as a ground for gold, to draw details over the
faces, vestments, and architecture details, and to create many other decorations in the
margins, Sections 1-4, Appendix G. The reflectance spectra acquired in the visible point out
to a color based on carminic acid obtained from a scale insect [48]. The other inorganic reds
are vermilion and minium. However, Raman spectroscopy detected essentially vermilion in
orange and red colors, and minium was seldomidentified. XRF data shows, on the other hand,
that minium is ubiquitous, as shown in Appendix J.

Pinks are prepared by admixing the organic-based red with lead white. In Gospel LA216
(Isfahan), calcium carbonateisalso identified in addition to lead white to create the pink color.
For purples, this red is combined with blue; it is lapis lazuli for the Bible and Gospels LA193
(Crimea) and LA216 (Isfahan), while in Gospel LA253 (Constantinople), it is indigo.

It is interesting to observe the use of the very poisonous orpimentas the main yellow.
The conservation condition of this color in the Bible and the three Gospels is discussed in
Sections 1.2,2.2,3.2, and 4.2 in Appendix G. Possibly, in some manuscripts, the rather pale
yellow now observed was more saturated. The other yellow color identified is an ochre that
is used in Gospel LA216 (Isfahan).

Greens and blacks will be only tentatively discussed in this paper, and will be further
explored in future works. Both FORS and Raman spectroscopy detected two different greens,
one based on vergaut and the other on malachite. Vergaut is obtained using orpiment and
indigo, and it is the main green in the Bible LA152 and the Gospels LA216 and LA253
(produced in Isfahan and Constantinople, respectively). Malachite is the main green in Gospel
LA193 (Crimea). Raman indicates that blacks are based on carbon blacks.

White is always lead white, and it is applied in a similar way to what was observed in
medieval times; highlights created with it usually have a low amount of tempera, and inside,
thereis avoid [12,49]. For thisreason, it is easily detachableand, therefore, a fragile color. This

white also creates lighter colors, such as pinks and light blues.

5.2.1.2. Gold

Gold is prominently used in the four manuscripts on backgrounds, ornaments, and
text. Gold has a homogeneous appearance, especially in Bible LA152. However, there are
several areas of gold loss and detachmentin both paint layers and written text. Pure gold (nor

silver nor copper was detected) was identified using XRF.
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folio 153

folio 12

Figure 39. Application of organic-based reds/carmines/purples in Gospel LA216 (1686,

Isfahan). Used as an outline, ground layer, and color (details obtained with a Leica microscope).

5.2.1.3. Other Blues

Cobaltand other elements associated with cobalt minerals (nickel, arsenic, and bismuth)
were identified in some of the blues present in the Gospel LA 216 (Isfahan). This blue was
detected in the calf representing the evangelist Luke (141 v) and in the vestment of the
evangelist John (213 v). Furthermore, potassium and silicon were also present, indicating the
use of a blue cobalt-containing potassium glass pigment. Thus, a first hypothesis of the use of

smalt could be anticipated. However, this needs to be confirmed with further research.

5.2.1.4. Fiber-Optics Reflectance Spectroscopy as First Screening for the Study of the

Colorants

Fiber-optics reflectance spectroscopy allowed for the screening of the main colorants
present. The blue colorants identified are lapis lazuli, indigo, azurite, and mixtures of these
colorants (Figure J1a,b, Appendix J). In LA152 and LA216, the only blue identified is lapis
lazuli. LA193 also has blues prepared with a mixture of lapis lazuli and indigo. In LA253,

azurite is also identified. In this manuscript, lapis lazuli is applied in the frames of
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illuminations and on some vestments; azurite is here the main blue and is used for vestments
and architecture.

The greens are prepared using a mixture of a yellow and a blue colorant. Only in LA152
and LA193 is malachite identified as a source of a light green (Figure J2, Appendix J). In
LA152, malachite is identified in floral details and frames, while for LA193, it is present in
architecture and vestments (Figure J2b, Appendix J). Vermilion is detected in the reds and
oranges (Figure J3, Appendix ]). It is identified in all manuscripts, either alone or in mixtures
with a yellow pigment and also minium, as demonstrated by the shift of the inflection point
to lower wavelengths (Figure J3, Appendix J).

The yellows of all manuscriptsare prepared usinga yellow pigment, possibly orpiment.
A yellow ochre is only present in LA253, Figure 40a. In LA152 and LA216, an unidentified

yellow color is also detected, which could be an organic yellow or an aged tempera or varnish,
Figure 40b.

a) b)

Normalized Reflectance (%)
Normalized Log (1/R)

400 500 600 700 800 400 500 600 700 800
Wavelength (nm) Wavelength (nm)

Figure 40. Apparent absorbance spectra of yellow colors, in (a) in LA253 f. 12v (black
line), and a yellow ochre reference (blue line); (b) in LA216 f. 141v (black line) compared

with parchment acquired in the same folio (grey line), to be identified.

The organic reds and pinks are identified as an anthraquinone-based dye from an
animal source. FORS allowed for the distinguishing of two main colors: a pink and a red hue,
both present in all manuscripts. The pink is characterized by an absorbance maximum at ca.
520-525nm with a shoulder at 559-562 nm, and the red hue by an absorbance maximum at
ca. 513-517 nm with a shoulder at 552-556 nm, see Figure 41a. The pink formulation is also
used as a preparation layer for the gold (LA216) and as writing ink (LA193) (Figure 9b).
Finally, the purples are identified as a mixture of an anthraquinone-based dye and two
different blue colorants, possibly indigo and lapis lazuli, see Figure 41c,d.

The areas of analysiswhere the best signals were obtained with FORS were selected and

analyzed with Raman spectroscopy to confirm and complete the information obtained.
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Figure 41. Apparent absorbance spectra of paints based on anthraquinone dye of animal origin:
(a) pink color (black line) and red color (grey line), from LA193 p. 32; (b) applied as a
preparation ground for gold, in LA216 f. 4r (black line) and as writing ink, in LA193 p. 168 (grey
line), compared with a paint based on American cochineal (blue line); anthraquinone-based
paints admixed with a blue colorant: (c) LA216 f. 4r and (d) LA193 p. 168.

5.2.1.5. Raman Spectroscopy for Identification of the Colors of the Bible and the
Gospels

5.2.1.6. Inorganic Compounds

Raman spectroscopy allowed us to confirm some identification previously proposed by
FORS, but also to identify mixtures of colorants and the use of lead white or fillers, such as
calcium carbonate. It confirms the presence of lapis lazuli through lazurite in all four
manuscriptsandindigoin LA193 and LA253.In LA152, lapislazuliishighlighted or lightened
using lead white (Figure 42a). This is also the case with LA216, where calcium carbonate is
also added to some blues. Two other mixtures found are lapis lazuli, indigo, and lead white,
and another with the addition of calcium carbonate to the previous assembly (Figure 42b,c).
See Figure 42d for examples of the application of these mixtures.

For the greens, three mixtures are identified: (i) orpiment and indigo, the most used in
all four manuscripts, Figure 43a; (ii) orpiment and lapis lazuli, only presentin LA152, Figure
J4, Appendix J; and (iii) unidentified yellow and indigo, present in LA152 and LA193.
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Moreover, these colors were also prepared using lead whiteand /or calcium carbonate, asseen
in LA193, Figure 43b.

For reds and oranges, vermilion is the main colorant used, as previously identified by
FORS. Raman spectroscopy identifies the use of lead white to lighten the color in LA152 and
LA193. Contrary to what is found in Portuguese medieval illuminations, minium is not found
as a pure color, but always in a mixture with vermilion or orpiment, this last is represented in
Figure 44a. Mixtures using vermilion are also identified: with orpiment, in LA152 and LA216
(Figure 44c); with minium, in LA152, LA193 and LA216 (Figure 44b). Moreover, the use of
realgar is detected pure, in two manuscripts, LA152 and LA193, and in a mixture with
orpiment, in LA216. The yellows, apart from those identified by FORS, orpiment, and a
mixture of orpiment and realgar, are also identified (Figure 45a). Again, lead white is used to

lighten the yellow from the orpiment, as shown in Figure 45b.
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Figure 42. Raman spectra of the blue colors (black lines) are compared with references (ref.) (blue lines),
prepared as gum arabic tempera and applied in parchment, for: (a) LA152, a mixture of lead white and
lapislazuli compared withlapislazuliref.; (b) LA193 and LA253, a mixture of lead white, lapislazuli, anc
indigo compared with lead white ref.; (c) LA216, admixed with calcium carbonate lead white compared
with calcium carbonate ref.; (d) details of the illuminations in LA193 (left) and LA216 (right). The main

bands detected are assigned to lapis lazuli ('¥), indigo (O), lead white (®), and calcium carbonate (A).
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Figure 43. Raman spectra of two green colors (black lines) are compared with references (ref.)

(blue lines), prepared as gum arabic tempera and applied in parchment, for: (a) vergaut,

indigo and orpiment, which is identified in all manuscripts, compared with orpiment ref.; (b)

LA193, as a mixture of realgar, calcium carbonate, lead white and indigo compared with the

indigo ref. The main bands detected are assigned to indigo ( ), realgar (o), orpiment (m),
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Figure 44. The red and orange pigments are identified as vermilion, the most used, and

mixtures. The Raman spectra of three orange colors (black lines) found in: (a) f. 11v of LA216
as a mixture of orpiment and minium; (b) LA152, LA193, and LA216, as a mixture of
vermilion and minium; (c)in LA152 and LA216, as orpiment with vermilion. The main bands

detected are assigned to vermilion (%), orpiment (m) and minium (o). References (blue lines),

prepared as gum arabic tempera and applied in parchment, for (d) vermilion and (e) minium.
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Figure 45. Orpiment and mixtures of this colorant with realgar and lead white were identified for the
yellows. Raman spectra for the yellow colors (black lines) are compared with references (blue lines)
for: (a) LA152 and LA216 as a mixture of realgar and orpiment; (b) LA193 as a mixture of realgar and

lead white. The main bands detected are assigned to realgar (o), lead white (e), and orpiment (m).

The browns and greys are characterized by the presence of carbon black, in all
manuscripts. In LA152 and LA193, the browns are prepared using minium (see Figure J5,
Appendix ]) and orpiment, respectively (Figure 46a). However, the addition of vermilion is
more frequently detected (Figure 46b). For the grey colors, characterized only in LA216 and
LA253, lead white (Figure 46d) and calcium carbonate (Figure 46f) (only in LA216) are added
to the carbon black (Figure 46¢,d).

Greys
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Figure 46. Raman spectra of the browns (left) and greys (right). The browns resulting from the mixture o:

carbon black with: (a) orpiment were found in LA193 and (b) vermilion was found in all the manuscripts.

The greys were obtained using carbon black admixed with a white compound: (d) lead white in LA253 and

LA216; (d) calcium carbonate for LA216. The main bands detected are assigned to orpiment (m), vermilion

(0), lead white (o) and calcium carbonate (A ). Carbon black reference (blue lines), prepared as gum arabic
tempera and applied in parchment, (c,g).
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Figure 47. Raman spectra of the pinks and purples. Organic pinks were applied with (a;
lead white and calcium carbonate in LA216 or with (b) calcium carbonate alone. The
purples result from the mixture of a red dye and: (d) lapis lazuli in LA152 and LA216, (e)
indigo in LA193 and LA253; and, except for LA216, all the paints present as additive lead
white. The main bands detected are assigned to lead white (), calcium carbonate (A),

lapis lazuli (¥), and indigo (O). (c) Calcium carbonate and (f) lead white references (blue

lines) are prepared as gum arabic tempera and applied in parchment.

5.2.1.7. Reds and Pinks Based on Organic Dyes

The organic red and pink colors, previously characterized by FORS, are prepared with
lead white and/or calcium carbonate, used as fillers or to lighten the color. Lead white is
detected in LA152 and calcium carbonate in a mixture with lead white (Figure 47a) or alone
(Figure 47b) in LA216. In LA152, a salmon color is characterized by a mixture of an
anthraquinone-base dye (detected by FORS) and orpiment, Figure J6, Appendix J. The blue
colorantsused for the purple colors arelapis lazuli,in LA152 and LA216,and indigo, in LA193
and LA253 (Figure 47c,e). To this red and blue mixture, lead white is always added (reference
in Figure 47f).

Raman analysis of fluorescent dyes is complicated and is best done by SERS, which
requires microsampling [50]. Therefore, with Raman spectroscopy, it was not possible to

identify the organic red.
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5.2.1.8. Writing Inks

The black writinginks are characterized asiron-gallinks through their Raman spectra.
Iron-gall inks are prepared using a polyphenolic extract from galls, an iron salt, usually iron
sulfate, and gum arabic to keep the precipitate formed in suspension. This formulation
provides a very dark ink which has been used since antiquity. The main peaks that allowed
for the identification of iron-gall inks are at around 500-600 cm™, 1335cm™ and 1479 cm™,
Figure 48. The blue and red initials were prepared using lapis lazuli and vermilion,

respectively.
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Figure 48. Raman spectrum of iron-gall ink found in f. 1210r,
from LA152 (black line) and reference spectra of a reference iron-
gall ink (blue line). This Raman spectrum is representative of

iron-gall ink signals of all four manuscripts.

5.2.1.9. Painting Technique

The paratext in the four manuscripts is organized according to the text-image
relationship commonly found in Armenian manuscripts - the main chapters and essential
passages of sacred texts are usually indicated with marginal ornaments of vegetal patterns;
the text begins with zoomorphic, anthropomorphic, ornated, or bird-letters, Figure 49 and
Appendix G (Section 5); titles and the following two-three lines are usually majuscule letters
written in alternating red, blue, and gold inks; the main text is in black, with neat lines and
regular calligraphy. In the case of the Bible, the narrow headpieces of interlaced vegetal
patterns are provided at the beginning of the chapters, Figure 49. Content-related small
narrative miniatures can be found within the text. The fully illuminated pages usually include
the portraits and title-pages of the four Evangelists, the cycle of the Eusebian letter followed
by the Canon Tables, and the cycle representing the life of Christ typical for Gospel Books.
Both figurative and ornamental illuminations are performed by skillful artists, each unique in

its own way. As far as painting techniques are concerned, the artists seek to be as close as
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possible to their medieval counterparts, in how the colors are applied, dark and light shades
are worked, or forms are modeled in these four manuscripts. The impression is that the
ornaments, in general, were first outlined with red and then redrawn with gold ink, as shown
in Figure 39 and Appendix G (Sections 3.1 and 5). A similar process was followed for the
majuscule letters in gold, and for anthropomorphic, zoomorphic, or bird-letters. A similar
approach was implemented in the outlines for the figures in LA193, where the gold was
replaced by fine black lines so that both red and black outlines can be seen complementing
one another, as shown in Appendix G (Sections 4.1 and 5). The small marginal figures in
LA253 seem to be re-drawn with black. This approach of the initial sketching of the

illuminations with red is quite common in Armenian manuscripts.

LA152 LA193 LA253 LA216
Bible, 1623 Gospel, 17th c. Gospel, 17th c. Gospel, 1686
Constantinople Crimea Constantinople New Julfa
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Figure 49. Details of incipit letters, headpiece patterns and marginal
ornaments in the four manuscripts.

A preserved Armenian painters’ manual from 1618 (BnF MS Arménien 186) describes
some drawing techniques that are traceable in our manuscripts [51,52]. These include mixing
ochre with black and drawing the faces, hands, and feet, then redrawing them with purple, or

drawing with black and then shading it with red. It also suggests lightening the faces with a
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mixture of purple and white, or modeling the facial features by applying white and red on the
noses, cheeks, foreheads, mouths, necks, hands, and feet. The manual mentions paint mixtures
as well: red with black for deep purple, red with white for light red, red with lapis lazuli for
light purple, red with indigo for medium purple, indigo with yellow for dark green, and lapis
lazuli with yellow for light green. Finally, to create shades, it suggests indigo for lapis lazuli,
light green for dark, and carmine for red.

Drawing lines and brushstrokes are delicate in LA152, LA253, and LA193, while they
are thickin LA216, possibly because of the small dimensions of the book. A similar approach
was also observed in the minute illuminations of a book of hours [53], as shown in Appendix
G (Section 6). White is used to highlight the ornaments, vestments, mountains, and
architectural details in all four manuscripts (Figures 49-51). More information on painting
techniques is available in Appendix G.

Different technical approaches can be noticed in the full-page illuminations, particularly
in portraying the figures, as shown in Figure 51. In LA152, the faces, bodies, and hair are
drawn with brown. Hairs and beards are painted dark to light brown and greyish. Flesh tones
are likely constructed on a light pink ground layer and modeled with abundant white and
some reddish hues. Voluminous white spots and lines are prominent under magnification in
highlighting noses, cheeks, foreheads, and the whites of the eyes. Mouths are marked with an
orange/red single brushstroke. Hands and feet are highlighted with white and sometimes
with pink, as shown in Figure 51 and Appendix G (Section 1.1).

In LA216, the faces, bodies, and hair are drawn in black or dark brown, as shown in
Figure 51 and Appendix G (Section 2.1). Hair and beards are painted brown. Flesh tones are
likely constructed ona dark brown ground layer and modeled with heavy whitebrushstrokes
and black lines. Both dark brown and white layers are thick and coarse in texture. Mouths are
marked with double white lines. Hands and feet are highlighted with white as well. Unlike
the other manuscripts, pink or red tones are not used for highlighting.

In LA253, the faces, bodies, and hair are drawn with thick brown lines, as shown in
Figure 51 and Appendix G (Section 2.1). The eyes and eyebrows are marked with black. Hairs
and beards are painted brown. Flesh tones are likely constructed on a dark brown ground
layer and modeled with greyish white. Tiny pink brushstrokes are visible on cheeks,
foreheads, noses, and mouths. Hands and feet are highlighted with greyish white and some
pink. Under the microscope, tiny white dots are visible in the joints of the fingers, which is an
exciting approach to creating the impression of flexibility. In terms of flesh tones, this

manuscript resembles LA216 but with a less coarse texture and with the presence of pinks.
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LA152 LA193 LA253 LA216

Bible,1623 Gospel, 17th c. Gospel, 17th c. Gospel,1686
Crimea Constantinople New Julfa

Constantinople

Figure 50. Details of architecture and mountains in the four manuscripts.

LA152 LA193 LA253 LA216
Bible, 1623 Gospel, 17th c. Gospel, 17th c. Gospel, 1686
Constantinople Crimea

Figure 51. Details of faces, hands and vestments in the four manuscripts.
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In LA193, the faces, bodies, and hair are drawn with smooth black lines and delicate
forms, as shown in Figure 51 and Appendix G (Sections 4.1 and 5). Sometimes, the pale red
drawing lines are visible beneath the black lines. Hairs and beards are painted brown or grey.
Flesh tones are likely constructed on a white or pale pink ground layer and modeled with red
and whitebrushstrokes. Cheeks, foreheads, and necksare highlighted with red, animating the
figures. In a few instances, mouths are marked with a single red brushstroke. Hands and feet
are highlighted with some red. In terms of flesh tones, this manuscript resembles LA152.

To generalize, the flesh tones are light in Bible LA152 and Gospel LA193, primarily
based on pinkish hues, while they are dark in Gospels LA253 and LA216, primarily based on
brownish hues. Some creative details implemented by the artists give extraordinary
expressivity to the figures. Drawings in the Bible LA152 are relatively staticand well-defined,
with clear lines and very smooth color transitions on painted areas, so the brushstrokes are
almost untraceable. Gospel LA193 seeks to follow medieval mastery in the execution of the
forms and color choices, such as with MS 7651 (Cilicia, 13—14th centuries) from the
Matenadaran collection. Here, refined brushstrokes render the color manipulations and
slender gestures, particularly of the hands. Gospel LA253 is an illustrious claim to classical
forms closely interrelated with Byzantine art, particularly in portraying the Evangelists, and
is the unequivocal result of a medieval prototype such as MS 2629 (Cilicia, 13th century) from
the Matenadaran collection. Gospel LA216, the small book, represents a unique artistic hand
that gives an impression of spontaneous yet very ingenious solutions. The voluminous
brushstrokes in modeling the figures and faces create a powerful visual effect. The artist seeks
novel inspirations that probably originate from Western schools. Although there are some
similarities in the rendering of the ornaments, these manuscripts have entirely different
methods to figure constructions and flesh tones that will be interesting to explore further. The
diversity of Armenian miniature schools could contribute to the dating of manuscripts.

Among the four manuscripts, we highlight the elegance of the painting on the Bible
LA152, which reflects the vision of its master, who knew how to combine techniques from the
West and the East and could count on a prosperous commissioner interested in praising

Armenian art and culture by recreating a golden era through illuminated manuscripts.

5.3.1. Materials and Methods

5.3.1.1. Points of Analysis for the Four Manuscripts

The areas of analysis by Portable Raman, FORS, and XRF are described in Appendix H.
Our methodology involves analyzing at least three points by XRF and FORS per color hue
(e.g., light blue, dark blue). This analysis will allow us to select the best areas to analyze via

Raman, with at least one point per color. The folia were selected according to their interest
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and to have the widest range of colors possible, representative of the manuscript. This was
the case for the analysis done in LA152 (pp. 13, 14, 588, 631,795, and 796), LA193 (pp. 32, 160,
and 168), LA216 (ff. 4r, 11v, and 141v), and LA253 (ff. 5v, 9r, 12v, 19v, and 28v). After this
screening, it wasnecessary to understand if the characterization of some colors was consistent
throughout the manuscript (e.g., the anthraquinone pinks and reds). Therefore, more
punctual analyses were done using the technique best suited, in LA152 (pp 15, 509, and 1210),
LA193 (pp.5,12,33,97,98,134,and 171), LA216(ff. 22v, 23v, 145r,213v,and 217r), and LA253
(ff. 91v, and 277v).

5.3.1.2. Preparation of Historic Paint and Ink Reconstructions

The paint references used to compare and identify the colorants were produced with
the following materials: Vermilion (May & Baker LTD Dageham England), malachite and
orpiment (Kremer), Azurite (Zecchi), and reagent grade chemicalssuch asindigo and calcium
carbonate (Aldrich), minium (Panreac). Lead white was prepared in our laboratory following
the medieval process. Gallnuts (from Quercus infectoria) and gum arabic in grains from A.
senegal were purchased from Kremer, and thelast was prepared in a 20% solution in Millipore
water.

The paint references were then made using 84% of gum arabic to 16% of pigment in
weight and applied with an n°2 brush tool in circles of 2 cm2 on parchment.

The iron-gall ink reference was made following a 15th-century recipe found in the Archivo
Histoérico Provincial de Cérdoba, Seccién de Protocolos Notariales de Cérdoba. The recipe is
described elsewhere [54]. The paint was applied with a micropipette (60 puL) in squares of 2

cm? on filter paper.

5.3.1.3. Fiber-Optics Reflectance Spectroscopy

UV-VIS reflectance spectra were obtained with an Ocean Optics, MAYA 2000 Pro
reflectance spectrophotometer equipped with single beam optical fibers and a Hamamatsu
linear silicon CCD detector collecting spectra in a200-1060nm spectralrange. The light source
was an Ocean Optics HL-2000-HP halogen lamp, with 20-W output and 360-2400 nm spectral
range. Analysis was conducted with an 8-ms integration time, 15 scans, eight box width, and
a45°/45°reflection angle to thebearing surface, with a 2-mm spatial resolution. A Spectralon®
white reference was used for calibration. While being acquired from 350 to 800 nm in

reflectance, the spectra are shown as apparent absorbance, A" =1og10 (1/R).
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5.3.1.4. Portable Raman Spectroscopy

Handheld Raman spectroscopy was carried out with a Raman Mira DS, equipped with
a laser emitting light at 785 nm with a maximum power of 100 mW, within a spectral range of
200-2300 nm. This equipment provides a spectral resolution of 8-10 cm™ and features a
measuringspot of 0.042-2.5mm. The detection technique used goes under the name of Orbital
Raster Scan (ORS) and involves averaging the signal collected from relatively large sample
areas while maintaining the desired resolution. All spectra were acquired with the maximum
laser power and averages, varying the integration time according to the target material and
working distance (the higher the distance, the higher the acquisition time). A minimum of

three spectra were collected from the same sample to ensure reproducibility.

5.3.1.5. Portable Energy Dispersive X-ray Spectrometry

An energy dispersive X-ray spectrometry (XRF) analysis of the manuscripts was
undertaken usinga portable setup equipped with the Mini-X X-ray generator and the 123 SDD
detector from Amptek®. The X-ray generator has an Rh anode. The outgoing radiation is
collimated by a 1 mm diameter hole brass collimator with an aluminum insert. The silicon
drift detector (SDD) has a 25 mm? detection area, a 500 mm thickness, and a 12.5 pm Be
window. The detector energy resolution is 130 keV at 5.9 keV. The angle between the incident
and the emitted X-ray beam is 90 , allowing for a high background reduction due to Compton
scattering. The 4 mm distance between the spectrometer and the manuscript was controlled
by a millimeter screw.

The manuscripts were analyzed on air at room temperature. Spectra were acquired at
40 kV and 30 pA for 120 s using DppPMCA digital acquisition software from Amptek®. The
deconvolution of X-ray spectra for peak location and peak area determination was performed

using WinAxil (Analysis of X-rays by Iterative Least squares) from Canberra®.

5.4.1. Conclusions

In this work, we explored the materiality of a group of illuminated manuscripts
produced in the last scripforia of the Armenian diaspora, housed in the Gulbenkian Museum,
and shown in Figures 34-37. It revealed a rich color palette behind the exquisite art of their
unique illuminations. FORS and Raman spectroscopies allowed for the identification of the
colorants present in the paints. We stress the use of lapis lazuli and the reds-pinks-purples
based on carminic acid obtained from a scale insect, together with orpiment, as shown in

Figure 38. The writing inks are based on iron gall inks. The color palette of pure and mixed
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pigments indicates the taste and preference of the 17th-century Armenian merchant
communities and the availability of certain materials likely circulating between
Constantinople, Isfahan/New Julfa, and Crimea, asshown in Figure 33. At the same time, this
paletteindicates the continuity of medieval traditionsin the early modern scriptorial practices
through the use of medieval colorants in the illuminations such as lapis lazuli, vermilion,
minium, orpiment, organic reds, mixtures of blue with yellows, and organic reds to create
greens and purples, lead white, carbon black, and gold.

The illuminations and the painting technique are also discussed. Despite sharing
common pigments, however, the mode of application is different for each of the four
manuscripts, especially when comparing the paint layers and drawing outlines for figures
and faces. Both the materials and the techniques implemented in these codices attest that the
manuscript art of the Armenian diaspora remains deeply traditional, regardless of new
inspirations. These manuscripts manifest the tribute of the 17th-century Armenian scriptoria
to the once glorious medieval art. At the same time, they represent quite individual
approaches to artistic creativity.

As this article is devoted primarily to the color palette and painting techniques, we
briefly discuss each manuscript’s art, history, and codicology. These are based on previous
[2,3] and current studies (the art historical study dedicated to three Armenian Gospel Books
from the Gulbenkian collection is in preparation as a forthcoming publication).

This research will be continued in order to disclose the complete paint formulations and
better understand the nature of anthraquinone-dye compositions. The use of red lead
(minium) will also have to be studied further. Moreover, this study is essential in Armenian

manuscripts and will pave the way for more comprehensive discussions.

Additional material can be found in:

Appendix G. Painting Technique

Appendix H. Areas of Analysis

Appendix J. FORS and Raman Supplementary Data
Supplementary Materials 1&2:

Table S1. Pigments identified in Armenian manuscripts

Table S2. Pigment mixtures identified in Armenian manuscripts
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6. CONCLUSIONS AND FUTURE CONSIDERATIONS

6.1. Conclusions

This doctoral dissertation aimed at studying a collection of Armenian illuminated
manuscripts, preserved in the Gulbenkian Museum, in Lisbon, by implementation of an
interdisciplinary approach. A holistic study of the material encompassed several disciplines
such as art history and technology, philology, biology and botany, chemistry, and
conservation science. A teamwork of several specialists produced a model study that brings a
novelty in the field of Armenian manuscript studies, and Armenian cultural heritage in
general. Such studies are essential for the unequivocal assessment of heritage objects and
better strategies addressed to their conservation and restoration.

The three methodological divisions of the study included Art history, Art technology,
and Art chemistry. The manuscripts were first observed visually and the possible information
regarding their history was obtained through textual evidence preserved in the colophons of
the manuscripts, on archival documents related to their acquisition, and on related
bibliography. Manuscripts were codicologically described and cataloged.

The art of the Armenian manuscripts of Gulbenkian was explored through extensive
comparative studies within local Armenian and global European manuscript cultures,
revealing the extraordinary iconographical features and artistic mastery of each manuscript
(Chapter 3). The art of a Bible manuscript (LA 152) particularly required a complex
examination that was sustained continuously during this study. Some new insights regarding
its art and history, not revealed yet in this dissertation, will be communicated in the future.

Concerning the materials and techniques of our study material, particular attention was
focused on organic reds used as pigments and inks in Armenian illuminations and texts
(Chapter 4). The study aimed at reaffirming the use of Armenian cochineal (Porphyrophora
hamelii) within the formulations of organic pigments ranging between pinks, carmines, and
purples, that are still brilliantly preserved in precious illuminations. The efforts to recover the
old texts with practical instructions on how to prepare the Armenian cochineal ( vordan
karmir) gave worthy results. The historical recipe texts were retrieved from original
manuscripts and an attempt was made to rationalize their content. Additionally, the
ingredients mentioned in these historical cochineal recipes, including the Armenian cochineal,
were collected, and employed in the practical stage of recipe reconstructions. The historical
recipes were reconstructed using the species of American (D. coccus) and Armenian (.
hamelii) cochineals. However, the complexity of these recipes and the Armenian cochineal

itself require more research. Therefore, this part of the dissertation is a work in progress. The
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viability of these reconstructions will be assessed, and followed by a chemical examination at
themolecular level. A database of historically accurate reconstructions of Armenian cochineal
pigment recipes will be constructed.

The first technical examination of study material was carried out by the implementation
of microscopic and spectroscopic techniques, addressed to elemental and molecular
characterization of the palette of the manuscripts, and the assessment of painting techniques
and conservation state of the paints and inks. The portable Fiber-Optic Microscope, FORS,
pRaman, and pEDXRF allowed the in-situ screening of the manuscripts. A few micro-
samples, invisible to the naked eye, were collected for further study. This was done for in-
depth and complete characterization of some paint formulations, mostly of organic
composition, that was not possible to accomplish without a sampling procedure and further
manipulation of the collected micro-samples. This is a work in progress as well.

Obtained information on the color palette of Armenian manuscripts of the Gulbenkian
collection indicated the use of the most appreciated pigments, implemented already in
medieval Armenian scriptoria. The blues were mostly based on lapis lazuli, inorganic reds on
vermilion, and organic reds on animal-derived sources. Yellows were based on orpiment,
greens were mainly mixtures of blue and yellow, withes were lead white, and blacks were
carbon-based. This preliminary insight is yet to be furtherly developed. The study aims at
obtaining the results for the collected micro-samples, which will allow us to interpret the
complete paint formulations, including the binders, and to understand the chemical nature of
some organic compositions present as carmine and yellow paints in manuscripts under the
study.

In conclusion, this study provides novel approaches and intriguing results, yet leaving
undisclosed questions to be answered. Its implementation has been carried out by diligent
teamwork, and achieved thanks to the inspiration of the precious art of the Armenian

illuminated manuscripts.

6.2. Future Considerations

During all these years, while this dissertation was being implemented, and its vague
silhouettes were gradually getting their solid forms, several thoughts came across the mind
of the author, that she would like to share here as future considerations.

While working in each of the three main divisions of this study, Art history, Art
technology, and Art chemistry, I met several lacunae that potentially can be converted into
interesting studies. I assume that this coherent process, when new questions arise while old

ones are answered, is the very nature of research.
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One of my thoughtsemerged from the very first study of the Gulbenkian Bible (LA 152).
This manuscript offers much more insights to be explored than is presented in this
dissertation. For instance, a separate study can be dedicated to the group of Armenian Bibles
produced during the seventeenth century that share common imagery. It will be interesting
to investigate the origin of some unique images present in these Bibles in a much deeper way:
to make a larger comparative study in the local and global context of Bible manuscripts, to
precisely identify the model books circulated between scriptoria, to understand the social and
cultural choices for such artistic manifestations, and to establish the clusters within these Bible
manuscripts, based on similar pictorial patterns.

The intriguing past of this sumptuous Bible may result in the recreation of its biography,
by tracing back its trajectories from Lisbon to Constantinople, alluding that this manuscript
somehow found its home out of home. Ironically rather than intentionally, this Bible was
owned by two richest Armenians of their time, Xoja Nazar and Calouste Gulbenkian. Bible
was ‘born” in Constantinople in 1623 and was acquired by Gulbenkian who was born in
Constantinople in 1926, some 300 years apart. “Ywnd h 2ngwlu hup” [darji Srjansiwr], an
Armenian idiom would say, which means “return to its origin”. We think that the fascinating
narrative of this Bible deserves more attention. The creators of LA 152 and their environment
deserve reflections as well that can be addressed to the exploration of the scriptorial legacy of
a diligent scribe Hakob and the history of the church of St. Nikotayos in Constantinople, where
the Bible was executed. This may add invaluable insights to the present study.

Moving towards the historical reconstructions of cochineal recipes, I came up with more
considerations. First, is that in Armenian scholarship the historical written sources related to
artistic techniques and practical knowledge on how to prepare the paints and inks are rarely
studied. Unlike the European tradition, where several medieval painting treatises and recipe
books are known, the Armenian practice is rather discreet. However, if to look carefully, this
literature exists. It needs to be revealed, studied, and practiced to revive the knowledge of our
ancients. A systematic study of medieval to early modern Armenian sources that contain
recipes and instructions may help to reconstruct the vivid palette of Armenian manuscripts,
and to employ it in conservation or restoration treatments, maintaining the original state of
the precious manuscripts for as long as possible. Additionally, I do believe, that Armenian
practice may suggest some unique patterns, not found in other cultures, as was the case with
Armenian cochineal recipes, discussed in this dissertation.

Hence, emerges the second consideration for this part of the work, related to Armenian
cochineal, the most praised red dye in Armenian cultural memory. Our study of Armenian
cochineal recipes for preparing the inks and pigments to be used in illuminated manuscripts
provided us with significant background in this field. However, the whimsy Porphyrophora
still has many secrets to reveal. The nature of the Armenian cochineal, however, is different
from its American counterparts, which marks the difference in the resulting pigments. Thus,

it needs to be better studied. Regarding Armenian cochineal recipes, I think that their
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chronology and provenance require a more detailed study, perhapsin a larger comparative
context. Apart from written sources, I think it would be extremely important to try to recover
the folk tradition or oral history of Armenian vordan, although it becomes more difficult with
time passing by. However, as cochineal has a special place in the Armenian worldview, I do
believe that an important part of popular knowledge can still be retrieved, especially in the
villages that are close to the former sites of Armenian cochineal propagation.

Finally, during the material analysis of Gulbenkian manuscripts, I came across one more
consideration. The colorsand techniques of manuscriptilluminationsare especially delightful
when observed under the microscope. The most complex and diverse approaches, however,
were observed in the constructions of flesh tones, that is for painting of the faces and figures.
It was usually done by combination of several layers, colors, and techniques, to render an
impressive expressiveness and animation of figurative images. Unfortunately, I observed
disintegration and discoloration of especially the flesh tones in many manuscripts, while
dealing with iconography. Most of these color changes are visible even to the naked eye. It
would be both interesting and important to dedicate a study to flesh tones in Armenian
manuscripts, probably, narrowing the scope of the manuscripts to some extent. Using the
technical and visual examination the study may reveal a wealth of information regarding the
painting techniques (construction and modeling of the faces and figures by layering, mixing,
or other ways of application of the pigments), the composition of used paints, and the
degradation phenomena of flesh tones. This will help also to establish the practices used in
certain scriptoria or by single artists. It will contribute to the conservation of manuscript

illuminations, safeguarding the integrity of the “manuscript faces”.

160 Chapter 6



Detail, marginal ornament, LA 193, p. 233

Chapter 6 161



162 Chapter 6



Appendix A

(Chapter 2)

Physical Description of the Manuscripts

Appendix A 163



Current data

BIBLE LA 152

Inv. no. LA 152
Name Bible
Category [Nluminated manuscript
Institution Museu Calouste Gulbenkian
Place Lisbon, Portugal
Historical data
Period Early modern
Culture Armenia
Language Armenian
Provenance Constantinople
Date 1623
Scribe Hakob, Step‘anos (?)
Artist Hakob (?)
Commissioner Xoja Nazar
Colophon pp- 1-6,1208-1211
Annotations pp- 87,137,295,462,942,1032,1112,1208,1211-1212
Content
Typology Religious, Bible
Subject Old and New Testaments
Condition Complete
Incipit Qnifup dtplinng...
Explicit ...tiL 2fnphp winpwithyht uhpbny: Wikh:
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Illuminations

Typology
Full-page miniatures

Miniatures in one of
the text columns
Ornated headpieces

Ornated incipit letters

Ornated marginalia

Physical description

Narrative and symbolic

Creation (13); Revelation, title-page (14); Evangelist
Mark and title-page (981-982); Title-pages (610, 662,
950, 1002, 1036)

Narrative (137,167,241,477,487); Portrait (736, 819,
877,897,1065,1095,1099,1113,1139)

Almost in all the folios, at the beginning of the book
chapters

Almost in all the folios, at the beginning of the book
chapters

Almost in all the folios, indicating the beginning of
the chapters

General

Format Codex

Dimensions 224 x 165 mm

Folios 606!

Foliation Modern numerical pagination in pencil: 1-1212

Endleaves 2 (left) + 4 (right)

Quires 52 (mostly of 12 folios)

Signature Mostly present, marked with Armenian letters at the
beginning and the end of each quire, on the lower
center margin

Gutter Sewing and triangular notches (grecquage)

Ruling Not visible; ruling with a lead point or carbon is
mostly visible for vertical lines of text columns

Pricking Not visible; pricking with a pointed tool mostly vis-
ible for vertical lines of text columns

Textblock

Dimensions 164 x 115 mm

Margins 20/40/40/10 mm (top/bottom /outer/inner)

Columns 2

Lines 47

Script Bolorgir (round minuscule)

1 Sirarpie Der Nersesian and our first article mention about 609 folios, but our recounts have shown 606

folios corresponding to 1212 pages.
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Materials

Support Parchment
Text Inks (black, red, blue, gold)
Illuminations Pigments and dyes (red, blue, green, pink, purple,

brown, grey, white, gold)

Binding
Proposed dating Probably original (17th century)
Cover Dark brown leather, with stamped decorations
Boards Wood
Lining Blue fabric
Other Remnants of three leather fastenings on the inner

face of the right board; red-colored edges

Conservation state

Present condition Good?

Bibliography

Maria Queiroz Ribeiro. Only the Best: Masterpieces of the Calouste Gulben-
kian Museum, Lisbon, exhibition cat., eds. K Baefjer, J. D. Draper, The Met-
ropolitan Museum of Art, New York, 1999, pp.21-22,no. 4.

Vrej Nersessian. Treasures from the Ark: 1700 Years of Armenian Christian
Art, exhibition cat., The British Library, London, 2001, pp. 188-89, no. 117.

Ina Baghdiantz McCabe. a) An Armenian King in Exile: New Julfa’s Shah
through a Persian Edict and an Armenian Bible, Revue des Etudes Armé-
niennes27,1998-2000, pp.321-28; 5) The Armenian Bible of 1623 and the Mer-
chant Communities of Constantinople and New Julfa, Armenian Constanti-

nople, eds. S. Payaslian, R. G. Hovhannisian, Costa Mesa, 2010, pp. 183-199.

Sylvie L. Merian. a) Armenian Scripforia in Constantinople, 5) Armenian
Scriptoria in New Julfa, Armenia: Art Religion, and Trade in the Middle
Ages, exhibition cat., ed. H. C. Evans, The Metropolitan Museum of Art, New
York, 2018, pp. 235, 272,238-40, no. 109.

2 Degragation issues for Bible LA 152 and Gospels LA 193, LA 216,and LA 253 are detailed in Appendix
G.
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Jorge Rodrigues, The Rise of Islamic Art, 1869-1939,exhibition cat., ed. J. Hal-
lett, Calouste Gulbenkian Foundation, Lisbon, 2019, pp. 117-18.

Hermine Grigoryan, Maria Jodo Melo, Adelaide Miranda, Jorge Rodrigues.
The Gulbenkian Bible (17th c.): an interdisciplinary study of a precious
Armenian heritage, Art of the Armenian Diaspora, ed. W. Deluga
(Conferences and Studies of the Polish Institute of World Art Studies, Vol.
20), Warsaw-Torun, 2020, pp. 59-75.

Hermine Grigoryan, Catalogue of the Armenian manuscripts of the Gulben-
kian Museum in Lisbon (in Armenian). Bulletin of Matenadaran (Banber

Matenadarani), 2022, 34, pp. 350-76.
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Current data

GOSPEL LA 193

Inv. no. LA 193
Name Gospel
Category Illuminated manuscript
Institution Museu Calouste Gulbenkian
Place Lisbon, Portugal
Historical data
Period Early modern
Culture Armenia
Language Armenian
Provenance Crimea
Date 17th century (1647-1693)
Scribe Nikotayos
Artist Nikotayos
Commissioner Unknown
Colophon pp- 270-271
Annotations p- 553
Content
Typology Religious, Gospel
Subject Four Gospel Books
Condition Complete
Incipit Grutiph tupwhwbonuh uhpbjh Gnpun...
Explicit ...inwlit] qghpupb np ph gptwy thi:
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Illuminations

Typology
Full-page miniatures

Frieze-like narrative

Narrative and symbolic

Canon Tables (4-5, 8-9,12-13,16-17,20-21); Evangelists
Matthew, Mark, Luke, John (28, 176, 272, 428); Title-
pages (29,177,273,429); Genealogy of Christ in 78 me-
dallions (292-295)

In almost all the folios

miniatures

Ornated incipit letters  In mostof the folios, atthe beginning of the book chap-
ters

Ornated marginalia In most of the folios, indicating the beginning of the
chapters

Physical description

General

Format Codex

Dimensions 176 x 133 mm

Folios 277

Foliation Modern numerical pagination in pencil: 1-554

Endleaves 1 (left) + 1 (right)

Quires 24 (mostly of 12 folios)

Signature Mostly present, marked with Armenian letters at the
beginning and the end of each quire, on the lower cen-
ter margin

Gutter Sewing and rectangular notches

Ruling Not visible; ruling with a lead point or carbon is barely
visible for vertical lines of text columns

Pricking Not visible

Textblock

Dimensions 121 x 83 mm

Margins 20/35/30/20 mm (top /bottom /outer/inner)

Columns 1

Lines 23

Script Bolorgir (round minuscule)

Materials

Support Parchment

Text Inks (black, red, gold)
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Illuminations Pigments and dyes (red, blue, green, pink, purple, or-

ange, brown, grey, white, gold)

Binding

Proposed dating Probably original (17th century)
Cover Brown leather, with decorated silver plaques on the

outer faces of the left and right boards

Boards Wood
Lining Parchment attached to the boards
Other Remnants of two woven fastenings attached to the

outer face of the right board

Conservation state

Present condition Good

Bibliography

Hermine Grigoryan, Catalogue of the Armenian manuscripts of the Gulben-
kian Museum in Lisbon (in Armenian). Bulletin of Matenadaran (Banber Mate-
nadarani), 2022, 34, pp. 350-76.
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Current data

GOSPEL LA 216

Inv. no. LA 216
Name Gospel
Category Illuminated manuscript
Institution Museu Calouste Gulbenkian
Place Lisbon, Portugal
Historical data
Period Early modern
Culture Armenia
Language Armenian
Provenance New Julfa (Isfahan)
Date 1686
Scribe Gaspar
Artist Hayrapet
Commissioner Elsabert’
Colophon ff. 262v-265v
Annotations ff. 91v, 141v,211v, 213v
Content
Typology Religious, Gospel
Subject Four Gospel Books
Condition Complete
Incipit Grutiph Gupwhwinuh uhpbih tppup...
Explicit ..ipp Jugud htimk h dhnwbstin:
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Illuminations

Typology
Full-page miniatures

Narrative miniatures

Ornated incipit letters

Ornated marginalia

Physical description

Narrative and symbolic

Canon Tables (1v-2r, 3v-4r, 5v-6r, 7v-8r, 9v-10r);
Evangelists Matthew, Mark, Luke, John (11v, 91v,
141v, 213v); Title-pages (12r, 92r, 142r,214r); Gene-
alogy of Christ in 39 medallions (12v-15v); Tree of
Jesse (16r)

In almost all the folios, enclosed in the textblock
Almost in all the folios, at the beginning of the book
chapters

Almost in all the folios, indicating the beginning of

the chapters

General

Format Codex

Dimensions 108 x 079 mm

Folios 266

Foliation Modern numerical foliation in pencil: 1-266

Endleaves Probably not preserved

Quires 23 (mostly of 12 folios)

Signature Mostly present, marked with Armenian letters at
the beginning and the end of each quire, on the
lower center margin

Gutter Sewing and triangular notches (grecquage)

Ruling Not visible; ruling with red inkis visible for verti-
cal lines of text columns

Pricking Not visible; pricking with a pointed tool mostly
visible for vertical lines of text columns

Textblock

Dimensions 78 x 49 mm

Margins 10/20/20/10 mm (top/bottom /outer/inner)

Columns 2

Lines 22

Script Bolorgir (round minuscule)

Materials

Support Parchment
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Binding

Text

Illuminations

Inks (black, red, blue, gold)
Pigments and dyes (red, blue, green, pink, orange,

purple, brown, grey, white, gold)

Proposed dating

Cover

Boards
Lining
Other

Conservation state

Probably original (17th century)

Brown leather, with a double cover of delicate sil-
verwork

Wood

Stamped woven fabric

Fore-edge flap and two clasps of the silver cover;

red-colored edges

Bibliography

Present condition

Good

Hermine Grigoryan, Catalogue of the Armenian manuscripts of the Gul-

benkian Museum in Lisbon (in Armenian). Bulletin of Matenadaran

(Banber Matenadarani), 2022, 34, pp. 350-76.
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Inv. no. LA 253
Name Gospel
Category Iluminated manuscript
Institution Museu Calouste Gulbenkian
Place Lisbon, Portugal
Historical data
Period Early modern
Culture Armenia
Language Armenian
Provenance Constantinople (tentative attribution)
Date 17th century (tentative attribution)
Scribe Unknown
Artist Unknown
Commissioner Unknown
Colophon Not preserved
Annotation f.2r
Content
Typology Religious, Gospel
Subject Four Gospel Books
Condition Incomplete
Incipit ...wgmh wuniniphib... (second Eusebian Canon)
Explicit .pnjubiquy phwht hiy ny juppawph... (end of the Gos-
pel of John)
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Illuminations

Typology

Full-page miniatures

Ornated incipit letters

Ornated marginalia

Other

Physical description

Narrative and symbolic

Christ cycle: Annunciation, Nativity, Presentation in
Temple, Baptism, Resurrection of Lazarus, Entry into
Jerusalem, Washing of Feet, Betrayal, Crucifixion, De-
scent from the Cross, Ascension, Pentecost, Second
Coming (5v, 6r, 7v, 81, 9r, 10v, 11r, 12v, 13r, 14v, 15v,
16r,17v); Canon Tables (18r, 19v-20r, 21v-22r, 23v-24r,
25v-26r); Evangelists Mathew, Marc, Luke, John (28v,
94v, 143v, 219v); Title-pages (29r, 95r, 144r, 220r)
Almost in all the folios, at the beginning of the book
chapters

Almost in all the folios, indicating the beginning of the
chapters

Unfinished drawings of birds with red ink (277v)

Appendix A

General

Format Codex

Dimensions 154 x 114 mm

Folios 280

Foliation Modern numerical foliation in pencil: 1-280

Endleaves Probably not preserved

Quires 26 (mostly of 12 folios)

Signature Mostly present, marked with Armenian letters at the
beginning and the end of each quire, on the lower cen-
ter margin

Gutter Sewing and triangular notches (grecquage)

Ruling Visible for horizontal lines, for vertical lines of text col-
umns, and for four narrow lines at the bottom of the
folios, where the Eusebian concordance numbers are
written, made with a lead point or carbon

Pricking Not visible; pricking with a pointed tool mostly visible
for vertical lines of text columns

Textblock

Dimensions 104 x 84 mm

Margins 15/35/20/10 mm (top /bottom /outer/inner)

Columns 2
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Binding

Lines

23

Script Bolorgir (round minuscule)

Materials

Support Parchment

Text Inks (black, red, blue, gold)

IIluminations Pigments and dyes (red, blue, green, pink, orange, yel-

low, purple, brown, grey, white, gold)

Proposed dating
Cover

Boards

Lining

Other

Conservation state

Probably original (17th century)

Brown leather, with stamped decorations
Wood

Striped woven fabric

Fore-edge flap, red-colored edges

Bibliography

Present condition

Good

Hermine Grigoryan, Catalogue of the Armenian manuscripts of the Gulben-

kian Museum of Lisbon (in Armenian). Bulletin of Matenadaran (Banber Mate-
nadarani), 2022, 34, pp. 350-76.
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Appendix B

(Chapter 2)

Content Description of the Manuscripts
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BIBLE LA 152

Page Text Illustration
1 Annotation -
Colophon and brief content of Old and
2-6 . Rubricated majuscule letters
New Iestaments writfen on verses
7 Blank page -
Ornated headpiece and initial,
89 Index of Genesis
rubricated majuscule letters
9-10 Prologue of Genesis -
11-12 Blank pages -
Full-page miniature: scenes of
13 No text )
Creation
Iluminated title-page: headpiece
14 The Book of Genesis: In the beginning... with scenes of Revelation, initial and
marginalia
15-58 The Book of Genesis -
59.61 Testaments of the Twelve Patriarchs; Tes- Ornated headpiece, initial and mar-
tament of Reuben ginalia
61-62 Testament of Simeon Ornated initial and marginalia
62-67 Testament of Levi Ornated initial and marginalia
67-71 Testament of Judah Ornated initial and marginalia
71-72 Testament of Issachar Ornated initial and marginalia
72-74 Testament of Zebulun Ornated initial and marginalia
74-76 Testament of Dan Ornated initial and marginalia
76-78 Testament of Naphtali Ornated initial and marginalia
78-80 Testament of Gad Ornated initial and marginalia
80-82 Testament of Asher Ornated initial and marginalia
82-85 Testament of Joseph Ornated initial and marginalia
Testament of Benjamin;
85-87 Ornated initial and marginalia
Annotation (p. 87)
Ornated initial and marginalia,
8791 Index of Exodus
rubricated majuscule letters
92133 Prologue of Exodus; Ornated headpiece, initial and
The Book of Exodus marginalia
. Ornated initial and marginalia,
133-136 Index of Leviticus
rubricated majuscule letters
136-137 Prologue of Leviticus Rubricated letters
137-165
The Book of Leviticus; Ornated headpiece, initial and
Annotation (p. 137) marginalia, in-text miniature
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Appendix B



Ornated initial and marginalia,

165-167 Index of Numbers ) .
rubricated majuscule letters
Ornated initial and marginalia, in-
167 Prologue of Numbers o
text miniature
Ornated headpiece, initial and
168-204 The Book of Numbers o
marginalia
Ornated initial and marginalia,
204-207 Index of Deuteronomy
rubricated majuscule letters
207-239 Prologue of Deuteronomy; Ornated headpiece, initial and
The Book of Deuteronomy marginalia
Ornated initial and marginalia,
239-241 Index of Joshua
rubricated majuscule letters
Ornated initial and marginalia, in-
241 Prologue of Joshua o
text miniature
Ornated headpiece, initial and
242-265 The Book of Joshua o
marginalia
Ornated initial and marginalia,
265-266 Index of Judges
rubricated majuscule letters
266 Prologue of Judges Ornated initial and marginalia
Ornated headpiece, initial and
267-289 The Book of Judges o
marginalia
Ornated headpiece, initial and
289-292 The Book of Ruth
marginalia
292-293 Preamble of Kings Ornated initial and marginalia
Ornated initial and marginalia,
293-295 Index of First Book of Kings
rubricated majuscule letters
Prologue of First Book of Kings;
295 . Ornated initial and marginalia
Annotation
) . Ornated headpiece, initial and
296-325 The First Book of Kings o
marginalia
Ornated initial and marginalia,
325-326 Index of Second Book of Kings
rubricated majuscule letters
Ornated headpiece, initial and
327-350 The Second Book of Kings o
marginalia
Ornated initial and marginalia,
350-352 Index of Third Book of Kings
rubricated majuscule letters
Ornated headpiece, initial and
352-379 The Third Book of Kings o
marginalia
Ornated initial and marginalia,
379-381 Index of Forth Book of Kings

rubricated majuscule letters
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382-406

The Forth Book of Kings

Ornated headpiece, initial and

marginalia
Ornated initial and marginalia,
406-407 Index of First Book of Chronicles
rubricated majuscule letters
407 Prologue of First Book of Chronicles Ornated initial and marginalia
. . Ornated headpiece, initial and
408-431 The First Book of Chronicles o
marginalia
Ornated initial and marginalia,
431-432 Index of Second Book of Chronicles
rubricated majuscule letters
Ornated headpiece, initial and
433-462 The Second Book of Chronicles o
marginalia
Index of First Book of Ezra;
Ornated initial and marginalia,
462 Prologue of First Book of Ezra;
) rubricated majuscule letters
Annotation
Ornated headpiece, initial and
463-477 The First Book of Ezra o
marginalia
Ornated initial and marginalia,
477 Index of Second Book of Ezra rubricated majuscule letters, in-text
miniature
Ornated headpiece, initial and
478-486 The Second Book of Ezra o
marginalia
Ornated initial and marginalia,
486-487 Index of Book of Nehemiah . .
rubricated majuscule letters
487498 Prologue of Book of Nehemiah; Ornated headpiece, initial and
The Book of Nehemiah marginalia, in-text miniature
498-499 Prologue of Book of Esther Rubricated capital letter
Ornated headpiece, initial and
500-508 The Book of Esther o
marginalia
Ornated headpiece, initial and
509-521 The Book of Judith o
marginalia
521 Prologue of Book of Tobit Ornated initial and marginalia
) Ornated headpiece, initial and
522-529 The Book of Tobit o
marginalia
Ornated initial and marginalia,
530-532 Index of First Book of Maccabees
rubricated majuscule letters
532 Prologue of First Book of Maccabees Ornated initial and marginalia
Ornated headpiece, initial and
533-563 The First Book of Maccabees o
marginalia
Ornated initial and marginalia,
563-564 Index of Second Book of Maccabees ) .
rubricated majuscule letters
564 Prologue of Second Book of Maccabees Ornated initial and marginalia
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565-587

The Second Book of Maccabees

Ornated headpiece, initial and

marginalia
Ornated initial and marginalia,
587 Index of Third Book of Maccabees
rubricated majuscule letters
585-609 Prologue of Third Book of Maccabees; Ornated headpiece, initial and
The Third Book of Maccabees marginalia
[lluminated title-page with ornated
headpiece, initial, and marginalia
610-661 The Book of Psalms (each page of this Book has ornated
initial and marginalia, sometimes
headpiece)
Prologue of Book of Proverbs;
661 Rubricated majuscule letter
Index of Book of Proverbs
Illuminated title-page with ornated
662-682 The Book of Proverbs
headpiece, initial, and marginalia
£83.685 Prologue of Book of Ecclesiastes; Ornated initial and rubricated
Index of Book of Ecclesiastes majuscule letters
. Ornated headpiece, initial and
685-691 The Book of Ecclesiastes o
marginalia
691-692 Prologue of Song of Songs Ornated initial
Ornated headpiece, initial and
692-696 The Song of Songs o
marginalia
696-697 Prologue of Book of Wisdom Rubricated majuscule letter
697 Index of Book of Wisdom Rubricated majuscule letters
Ornated headpiece, initial and
698-710 The Book of Wisdom o
marginalia
710-711 Prologue of Book of Job Rubricated majuscule letter
Ornated headpiece, initial and
712-734 The Book of Job
marginalia
734735 Prologue of Book of Isaiah; Ornated initial, marginalia, and
Index of Book of Isaiah rubricated capital letters
. Ornated headpiece, initial and
736-777 The Book of Isaiah
marginalia, in-text miniature
777-778 Prologue of Book of Twelve Profets Rubricated majuscule letter
Rubricated majuscule letters;
Index of Book of Hosea;
778-784 Ornated headpiece, initial and
The Book of Hosea o
marginalia
Rubricated majuscule letters;
Index of Book of Amos;
784-789 Ornated headpiece, initial and

The Book of Amos

marginalia
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Index of Book of Micah;

Rubricated majuscule letters;

789-792 Ornated headpiece, initial and
The Book of Micah o
marginalia
792-793 Index of Book of Joel Rubricated majuscule letters
Ornated headpiece, initial and
793-795 The Book of Joel o
marginalia
795796 Index of Book of Obadiah; Ornated headpiece, initial and
The Book of Obadiah marginalia
796,797 Index of Book of Jonah; Ornated headpiece, initial and
The Book of Jonah marginalia
Rubricated majuscule letter;
Index of Book of Nahum;
797-799 Ornated headpiece, initial and
The Book of Nahum o
marginalia
Rubricated majuscule letter;
Index of Book of Habakkuk;
799-800 Ornated headpiece, initial and
The Book of Habakkuk
marginalia
800 Index of Book of Zephaniah Rubricated majuscule letter
Ornated headpiece, initial and
801-802 The Book of Zephaniah o
marginalia
Rubricated majuscule letter;
Index of Book of Haggai;
802-804 Ornated headpiece, initial and
The Book of Haggai L
marginalia
Rubricated majuscule letter;
Index of Book of Zechariah;
804-811 Ornated headpiece, initial and
The Book of Zechariah o
marginalia
) Rubricated majuscule letter;
Index of Book of Malachi;
811-813 Ornated headpiece, initial and
The Book of Malachi
marginalia
813-815 Death of Twelve Profets Rubricated majuscule letters
815-816 Prologue of Book of Jeremiah Rubricated majuscule letter
816-818 Index of Book of Jeremiah Rubricated majuscule letters
Ornated headpiece, initial and
819-871 The Book of Jeremiah
marginalia, in-text miniature
871-875 Lamentation of Jeremiah Rubricated majuscule letter
Prologue of Book of Daniel; . .
876-877 Rubricated majuscule letters
Index of Book of Daniel
Ornated headpiece, initial and
877-894 The Book of Daniel
marginalia, in-text miniature
894-895 Prologue of Book of Ezekiel Rubricated majuscule letter
895-897 Index of Book of Ezekiel Rubricated majuscule letters
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The Book of Ezekiel;

Ornated headpiece, initial and

897-942 ) o .
Annotation (p. 942) marginalia, in-text miniature
Ornated headband, rubricated
943 The Letter of Eusebius
majuscule letters
944-947 Canon Tables Ornated headbands, tables
Index of Gospel of Matthew; . )
948-949 Rubricated majuscule letters
Prologue of Gospel of Matthew
[luminated title-page with ornated
headpiece, initial, and marginalia
950-979 The Gospel of Matthew )
(each page of this Gospel has ornated
initial and marginalia)
Index of Gospel of Mark; . )
979-980 Rubricated majuscule letters
Prologue of Gospel of Mark
Full-page miniature, Portrait of
981 No text
Evangelist Mark
Nluminated title-page with
headpiece, initial, and marginalia
982-1000 The Gospel of Mark
(each page of this Gospel has ornated
initial and marginalia)
1001 Index of Gospel of Luke Rubricated majuscule letters
Iluminated title-page with
The Gospel of Luke; headpiece, initial, and marginalia
1002-1032
Annotation (p. 1032) (each page of this Gospel has ornated
Initial and marginalia)
Index of Gospel of John;
1033-1034 Rubricated majuscule letters
Prologue of Gospel of John
1035 Blank page -
Iluminated title-page with
1036-1059 The Gospel of John
headpiece, initial, and marginalia
Ornated headpiece, initial and
1060-1062 Prologue of Acts of the Apostles o
marginalia
1062-1064 Index of Acts of the Apostles Rubricated majuscule letters
1065-1093 The Acts of the Apostles of Luke the Ornated headpiece, initial and
) Evangelist marginalia, in-text miniature
1093-1094 Preamble of Epistles Rubricated majuscule letter
Prologue of Epistle of James; Rubricated majuscule letters;
1094-1095
Index of Epistle of James In-text miniature
. Ornated headpiece, initial and
1096-1098 The General Epistle of James L
marginalia
Prologue of Epistle of Peter; Rubricated majuscule letters;
1098-1099

Index of Epistle of Peter

In-text miniature
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1100-1103

The First Epistle of Peter

Ornated headpiece, initial and

marginalia
Prologue of Epistle of Peter;
Rubricated majuscule letters, ornated
1103-1105 Index of Epistle of Peter;
. initial and marginalia
The Second Epistle of Peter
Prologue of Epistle of John;
Rubricated majuscule letters, ornated
1105-1109 Index of Epistle of John;
. . headpiece, initial and marginalia
The First Epistle of John
Prologue of Epistle of John;
Rubricated majuscule letters, ornated
1109-1110 Index of Epistle of John;
) headpiece, initial and marginalia
The Second Epistle of John
Prologue of Epistle of John;
Rubricated majuscule letters, ornated
1110 Index of Epistle of John;
. ) headpiece, initial and marginalia
The Third Epistle of John
11101111 Prologue of Epistle of Jude; Rubricated majuscule letters and
Index of Epistle of Jude marginalia
The Epistle of Jude; Ornated headpiece, initial and
1111-1112
Annotation (p. 1112) marginalia
Ornated headpiece, initial and
1113-1126 The Book of Revelation
marginalia, in-text miniature
1126-1130 Preamble of Epistle of Paul Rubricated majuscule letter
Rubricated majuscule letters, in-text
1130-1139 Index of Epistles o
miniature
Ornated headpiece, initial and
1140-1150 The Epistle of Paul to the Romans L
marginalia
Prologue of First Epistle of Paul to the ) .
1150-1151 Rubricated majuscule letter
Corinthians
11511162 Index and The First Epistle of Paul to the Rubricated majuscule letters, ornated
Corinthians initial
11621169 Prologue, Index and The Second Epistle Rubricated majuscule letters, ornated
of Paul to the Corinthians initial
1169-1174 Prologue, Index and The Epistle of Paul to Rubricated majuscule letters, ornated
the Galatians initial
11741178 Prologue, Index and The Epistle of Paulto Rubricated majuscule letters, ornated
the Ephesians initial
11781180 Prologue, Index and The Epistle of Paul to  Rubricated majuscule letters, ornated
the Philippians initial
11811183 Prologue, Index and The Epistle of Paul to Rubricated majuscule letters, ornated
the Colossians initial
11831186 Prologue, Index and The First Epistle of Rubricated majuscule letters, ornated
Paul to the Thessalonians initial
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Prologue, Index and The Second Epistle

Rubricated majuscule letters, ornated

1186-1188 of Paul to the Thessalonians initial

11881197 Prologue, Index and The Epistle to the Rubricated majuscule letters, ornated
Hebrews initial

11971201 Prologue, Index and The First Epistle of Rubricated majuscule letters, ornated
Paul to Timothy initial

12011204 Prologue, Index and The Second Epistle Rubricated majuscule letters, ornated
of Paul to Timothy initial

1204-1205 Prologue, Index and The Epistle of Paul to Rubricated majuscule letters, ornated
Titus initial
Prologue, Index and The Epistle of Paul to

1205-1208 Philemon; Rubricated majuscule letters, ornated
Epistle of the Corinthians to Paul; initial
Annotation (p. 1208)

1208-1212 Colophons and annotations -
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Books of the Bible in Canonical Order of the Armenian Church [1]

OLD TESTAMENT

Genesis
Exodus
Leviticus
Numbers
Deuteronomy
Joshua

Judges

Ruth

I Samuel

I Samuel

I Kings

II Kings

I Chronicles

II Chronicles
Ezra
Nehemiah

I Esdras”

II Esdras”
Tobit"

Judith”

Esther (& addtn)’
I Maccabees”
IT Maccabees”
III Maccabees”
Job

Psalms (to 151)
Proverbs

Ecclesiastes

Song of Songs
Wisdom of Solomon”
Ecclesiasticus
(Sirach)”
Isaiah
Jeremiah
Lamentations
Baruch”
Letter of Jeremiah”
Ezekiel
Daniel:
Song of Three"
Susanna®
Bel & the Dragon”
Hosea
Joel
Amos
Obadiah
Jonah
Micah
Nahum
Habakkuk
Zephaniah
Haggai
Zechariah
Malachi

Prayer of Manasseh

* Considered by some as apocryphal.

Reference

1. Movsesian, V. (1984). The Bible in the Armenian Church, Western Diocese of the Armenian

Church, p. 13.
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NEW TESTAMENT

Matthew
Mark

Luke

John

Acts

Romans

I Corinthians
T Corinthians
Galatians
Ephesians
Philippians
Colossians

I Thessalonians
I Thessalonians
I Timothy

II Timothy
Titus
Philemon
Hebrews
James

I Peter

II Peter

I John

T John

III John

Jude

Revelation
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GLOSSARY
Bible LA 152

This Glossary aims to facilitate the ‘visual reading’ of the terms used under the title l/ustration in the

Table above, where the texts are provided by their corresponding illustrative elements. A Glossary is

presented for each of the four manuscripts.

Ornated headpiece

Ornated initial

Rubricated majuscule letters in
blue and gold

Ornated marginalia (p.463)

In-text miniature (p.487)
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- [lluminated title-page with ornated headpiece, rubri-

|cated majuscule letters, initial, and marginalia (p.982)

A Full-page miniature, Evangelist portrait (p.982)

ael
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GOSPEL LA 193

Page Text Illustration
1-3 Blank pages -
4-5 Eusebian Letter Canon Tables
6-7 Blank pages -
8-9 Concordance tables Canon Tables
10-11 Blank pages -
12-13 Concordance tables Canon Tables
14-15 Blank pages -
16-17 Concordance tables Canon Tables
18-19 Blank pages -
20-21 Concordance tables Canon Tables
22-27 Blank pages -
Full-page miniature, ortrait  of
28 No text pag P
Evangelist Matthew
Illuminated title-page with ornated
29 The Gospel of Matthew
headpiece, initial, and marginalia
Almost all the pages include
majuscule letters in gold, ornated
30-174 The Gospel of Matthew initial  letters, marginalia, and
narrative frieze-like unframed
miniatures merged into the text
175 Blank page -
Full-page miniature, ortrait of
176 No text pag P
Evangelist Mark
[luminated title-page with ornated
177 The Gospel of Mark . o L
headpiece, initial, and marginalia
Almost all the pages include
majuscule letters in gold, ornated
initial  letters, marginalia, and
178-270 The Gospel of Mark
narrative frieze-like framed and
unframed miniatures merged into
the text
270-271 Colophon -
Full-page miniature, ortrait of
272 No text pag P
Evangelist Luke
Illuminated title-page with ornated
273 The Gospel of Luke

headpiece, initial, and marginalia
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Almost all the pages include
majuscule letters in gold, ornated
initial  letters, marginalia, and

274-427 The Gospel of Luke narrative frieze-like framed and
unframed miniatures merged in the
text; Genealogy of Christ in 78
medallions (292-295)

Full-page miniature, portrait of

428 No text
Evangelist John and Prokhoron
Iluminated title-page with ornated

429 The Gospel of John ) o o
headpiece, initial, and marginalia
Almost all the pages include
majuscule letters in gold, ornated

430-547 The Gospel of John initial  letters, marginalia, and
narrative frieze-like unframed
miniatures merged into the text

548-549 Blank pages -

550 Annotation -

551 Blank page -

552-554 Annotations -
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Gospel LA 193

Canon Table (p.9)
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Full-page miniature, portrait of
Evangelist John (p.428)

Illuminated title-page with ornated headpiece,
initial, and marginalia (p.273)
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Ornated marginalia
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Narrative frieze-like framed

miniature (p.411)
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GOSPEL LA 216

Folio Text Illustration
1r No text, attached ex-libris paper -
1v-2r Eusebian Letter Canon Tables
2v-3r Blank pages -
3v-4r Concordance tables Canon Tables
4v-5r Blank pages -
5v-6r Concordance tables Canon Tables
6v-71 Blank pages -
7v-8r Concordance tables Canon Tables
8vIr Blank pages -
9v-10r Concordance tables Canon Tables
10v-11r Blank pages -
Full-page  miniature,  portrait  of
11v Illumination with inscription
Evangelist Matthew
Iluminated title-page with ornated
12r The Gospel of Matthew
headpiece, initial, and marginalia
12v-15v The Gospel of Matthew Genealogy of Christin 39 medallions
l6r The Gospel of Matthew Full-page miniature, Tree of Jesse
Almost all the pages include majuscule
letters in gold, ornated initial letters,
16v-89v The Gospel of Matthew
marginalia, and narrative framed
miniatures merged into the text
89v-90v Index of the Gospel of Mark Rubrics, majuscule letters in gold
90v-91r Prologue of the Gospel of Mark Rubrics, majuscule letters in gold
Full-page  miniature,  portrait  of
91v Illumination with inscription
Evangelist Mark
Iluminated title-page with ornated
92r The Gospel of Mark
headpiece, initial, and marginalia
Almost all the pages include majuscule
letters in  gold, sometimes in blue,
92v-136v The Gospel of Mark ornated initial letters, marginalia, and
narrative framed miniatures merged
into the text
Rubrics, majuscule letters in gold and
1371-138v Index of the Gospel of Luke
blue
139r-141r Blank pages Margins ruled in red
Full-page  miniature, portrait of
141v Illumination with inscription
Evangelist Luke
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Iluminated title-page with ornated

142r The Gospel of Luke
P " headpiece, initial, and marginalia

Almost all the pages include majuscule
letters in  gold, sometimes in blue,

142v-211r The Gospel of Luke ornated initial letters, marginalia, and
narrative framed miniatures merged
into the text

Prologue of the Gospel of John; )
211v Rubrics, majuscule letters in gold
Annotation

Rubrics, majuscule letters in gold and

212r-212v Index of the Gospel of John
blue

213r Blank pages Margins ruled in red
Full-page  miniature, portrait  of

213v IMumination with inscription
Evangelist John and Prokhoron
Iluminated title-page with ornated

214r The Gospel of John L
headpiece, initial, and marginalia
Almost all the pages include majuscule
letters in gold, ornated initial letters,

214v-262r The Gospel of John o .
marginalia, and narrative framed
miniatures merged into the text

262v-264r Colophon -

264v-265r Blank pages Margins ruled in gold and red

265v Colophon and annotations -

2661-266V Blank pages Margins ruled in red
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Canon Table (f.4r)

Full-page miniature, portrait of
Evangelist Luke (£141v)
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Illuminated title-page with ornated headpiece,

initial, and marginalia (f.92r)

Majuscule letter in gold

T . welrrprel e o8 : Ornated (zoomorphic) initial letter
‘.m* Z W ’ {s
Uy SoeSatily b
£ ferf U8y coracfb

Ornated marginalia

Narrative framed miniatures merged in the text
(f157r)
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GOSPEL LA 253

Folio Text Illustration

1r-1v Blank pages -

2r Annotation -

2v-5r Blank pages -

5v No text Full-page miniature, Annunciation

6r No text Full-page miniature, Nativity

6v-71 Blank pages -

- No text Full-page miniature, Presentation in
Temple

8r No text Full-page miniature, Baptism

8v Blank pages -

or No text Full-page miniature, Resurrection of
Lazarus

9v-10r Blank pages -

10v No text il;ll-page miniature, Entry into Jerusa-

11r No text Full-page miniature, Washing of Feet

11v-12r Blank pages -

12v No text Full-page miniature, Betrayal

13r No text Full-page miniature, Crucifixion

13v-14r Blank pages -

Lav No text Full-page miniature, Descent from the
Cross

15r Blank pages -

15v No text Full-page miniature, Ascension

16r No text Full-page miniature, Pentecost

16v-17r Blank pages -

17v No text Full-page miniature, Second Coming

18r Eusebian Letter Canon Tables

18v-19r Blank pages -

19v-20r Concordance tables Canon Tables

20v-21r Blank pages -

21v-22r Concordance tables Canon Tables

22v-23r Blank pages -

23v-24r Concordance tables Canon Tables

24v-25r Blank pages -

25v-26r Concordance tables Canon Tables

26v-28r Blank pages -
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Full-page  miniature, portrait  of

28v No text ]

Evangelist Matthew

Iluminated title-page with ornated
29r The Gospel of Matthew

headpiece, initial, and marginalia

Most of the pages include majuscule
29v-92v The Gospel of Matthew letters in gold and blue, ornated initial

letters, and marginalia

Rubrics, majuscule letters in red and
93r-93v Index of the Gospel of Mark

blue
94r Blank page -

Full-page miniature, ortrait of
94v No text pag P

Evangelist Mark

[luminated title-page with ornated
95r The Gospel of Mark

headpiece, initial, and marginalia

Most of the pages include majuscule
95v-140v The Gospel of Mark letters in gold and blue, ornated initial

letters, and marginalia
141r-142v Index of the Gospel of Luke Majuscule letters in red and blue
143r Blank page -

Full-page miniature, ortrait of
143v No text pas P

Evangelist Luke

Illuminated title-page with ornated
144r The Gospel of Luke

headpiece, initial, and marginalia

Most of the pages include majuscule
144v-218r The Gospel of Luke letters in gold and blue, ornated initial

letters, and marginalia

Rubrics, majuscule letters in red and
218v-219r Index of the Gospel of John

blue

Full-page  miniature,  portrait  of
219v No text

Evangelist John and Prokhoron

[luminated title-page with ornated
220r The Gospel of John

headpiece, initial, and marginalia

Most of the pages include majuscule

letters in gold and blue, ornated initial

The Gospel of John
220v-277v letters, and marginalia
(text in f. 277v is unfinished)

(bird-shaped drawings in f. 277v are

unfinished)
278r-279r Blank pages Lines and columns ruled in black
279v-280v Blank pages -
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Full-page narrative miniature (£.8r)

Canon Table (f.24r)
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Full-page miniature, portrait of
Evangelist Mark (f.94v)
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[lluminated title-page with ornated headpiece,

initial, and marginalia (f.220r)
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Ornated initial bird-letter

s A ;
B e T o e 2
L e e L
vt R A 7

Ornated marginalia

2 el rg..'. frosegeey '(,,"..'.
3 ,‘,_L'i’i:_:_b’ 3,»_ “‘ ol ;Z,.i-,,g._ Majuscule letter in gold
ol qpfuspr sy Iopeele geesien Fpiscte
winplefe  wsee gyl PO LT % s
- '-.ufc'h-;mhlv- nq'm:, l‘l&-_. o

R s e
opssrgoeyy syfusmprebie cussgs  sovssl sfteseeop s0a bossmpe
‘.-' Ty eyl e Dbyl
X ﬁ.ﬁl’;ﬂ :iq i_::‘,.ﬁ/,"‘_ Majuscule letter in blue (f.45r)
.#JWM ol g M "lw-m',E
M‘,wzat—?:- MM . palp
“l"""lﬂ“—-o‘a’. K"W"‘"“‘frh‘"

4 S )
/ CA
o Le & A sl
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Appendix C

(Chapter 2)

Bookbinding of the Manuscripts
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LA 152, Bible, 1623, Constantinople
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LA 152, Bible, 1623, Constantinople
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LA 193, Gospel, 17th century, Crimea

176 mm

133 mm
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LA 193, Gospel, 17th century, Crimea
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LA 253,Gospel, 17th century, Constantinople (?)
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LA 253,Gospel, 17th century, Constantinople (?)
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LA 253,Gospel, 17th century, Constantinople (?)
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LA 216, Gospel, 1686, New Julfa (Isfahan)

79 mm
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LA 216, Gospel, 1686, New Julfa (Isfahan)
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Appendix D

(Chapter 2)

Colophons of the Manuscripts

Appendix D presents the complete transcription of the colophons of Gulbenkian Armenian manu-
scripts and later annotations in their original language. It is based on our published article in the Ar-

menian language that introduces the codicology and colophons of these manuscripts:

Grigoryan, H. (2022). C'owc'ak Lisaboni Kiwlpénkean t'angarani hayerén jeragreri [Catalogue of
the Armenian manuscripts from the Gulbenkian Museum of Lisbon]. Banber Matenadarani, 34,
p. 350-376.
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LA 152, Bible, 1623, Constantinople

3hGUSULUMULL VULULGUAUSUL OrPLULD

lp Mwlenp ke pwpugpuljwt ke gpoummlwpwt Bumnoedwyndy gqpnyg, wpuphbug Ulnlilhulﬁnu
tpkyg npnf Ulnlilllluﬁnull, f frigpng wpupnh Uhlllf wiuigfls, f ﬁllﬁil 2, (1 621) wilfil

2w P [Wwlywiifu Skp Suwgughbwl,
p bp wiigliwsy pusils ynp by,
q'pl;guu pnchiyy wnnund wljuii:
Uin winpliyng uppny lynyduits,

fpp Aurmpluwy p dfy by,

Lqlpl b bnppu fuuljupu,

Qg i guaphad guspfuspusljuts:
Guinwg pulipgpl Fpfutffugh,
Fapdp o bguipbun wpupyn P,
I hppuhl wep kpmdibut,

Ultsy | guspusfdts wieps Suwsbogg pussn b
Upp pydwple guep fusgd [Fld
G b frqpuspusnpls spusfulye P,
l;Lnan wpuckp wilnfw Sl it
gﬂLlﬂlT[ Ll{lﬂllﬂ!il l}‘lué‘luglul[luil“
Unpus yuiliguils qupusm fppustils,
Qyreuny SudlynyfFpl diplyuguts,
Gplowsy prusfunks g frislpudts,

Ui lyouits Ephppu wyn mpndwlpuh;
Loul il Kusppuplpbulndbub,
"'w[niwil [ Ang gnpdl winkg & wi:
Oplindigp bngu fuly pugdugud,
Lpglt qliphfy wyu dunSulub,
Wuybu dliyguip wiginbgugub,
bPuly wppfy Stpi: wiliw S Sk

bus praplyugue npgng dwpoljut,
Spptibin by e hrppuamulyuh
bpuwpd qfuwmly wdbis duspgljub:
Puly wipfuwspfy ubipd duspi Pl
Npnpu bppnpy Gfu STk,

Snpny plisscfrls wipfuspfu juywi:
Slung Tingnidy wyy pugdugwl,
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Quighp dkiop guiufubygu,
Uptiy Uprwhwdpb wwmwlpuis
Uprr Yrninnnind Stp g [ulyuls
Chlep pynp [P pofusslyts

b qpusng gl wlisqulyudts:

bun b qrpnple wpupg bowlyul
L’qhuwﬁwll Sugp fulignofF ik,
Bkqt Bwlnpw fupwkybub:
Npapp Unplls bplymmd,

sl f ybprlysfrls Runbalju,
(boplh, CdwnG, Vb, 3nupwyb,
by Qupnnnb iy Uulfulr-lu.]ﬁ:
Gunl, Ghpunhd, Bube £ b,
Fipwdhb g 3ndutahbwb,
Unpus nghp bunffubund,
Uwpts gkplifpts bghupunuljui:
Ulughle hlliop fuuigusguilyuls,
Ifﬁflz Ly 3n1{u|;1]1 L‘Lull L[Lullﬁluil,
3[7an Ingnihy swpywplgui’
Npuybu qliph wlgg guiljuls:

g £ STmilg gyt Trusforlssslyust,
]U[numm[ Anggh wumnon$wlwi,
ﬂLubLul plw il pgfwhgudugh:

Puly qppp Gipgh wgunn P,
2pbly wqgfis Suwmnugnffhud,
Buiuiqu Spuiphyh np qnpdbyuwi:
Usgus pgliisp qfopp Vsvsmulyuus,
Loty ppuscaitigple pusguilyuls,

My guihyfriquagpls dusnnegiduh,

Qnpp wen ghok gnyd quiliuguis:

e wiqus ghpp Ppofnghs np G,
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b gy Spugple pupuitipuslyudts,

Ussir fy by S psguslus

Uplpis opkhp dmubumlyud

b aplgbipnpy pun funpSppybd,
,Qluilgbllll lqmetFPL LlllllﬂﬂLLlla'Ll.ll[lllil,

Uiin Ephpnpnfr puupunionolj i
Uiy Sbunt mpgfr Vunbiwd,

,an qugnpk (b lrnllul;uliwﬁ,
Quigyph Spkpy plhg 3nepubwb
Biignyy mufup wloffusgusljub:

Np ybn 3w guwftnn G,
busf Coqnbby usy [Py Suljugh,
”ﬁbz fl Uunflhunﬁ puy lll/'llﬂ!l?ulil:
Puly Usssgusp pulls Pugrusg by b,
Lulpfigpl pgdtindig Umlfnlhlhmﬁ,
h dby ungw r]‘lutl’&ll widdwl,
Upty dbnwif Vannwy bfubwh:
Urygrs Panpp npfr Shuubiwb
Yunnfs gusffnn wippusyneff i,

Usss ufpprlighiusy sy puselyuf

G grougpy wiligngu dupg ol
ﬁul[ Unrlnlfnﬁ /uuuluulnl.ﬁbwil
R S W—
”[7”-[4'” Eu SL'[’ dhp yuwfunbwl,
/l)'wqwlnpt il 3ullln]1hulﬁ
Uil Qupnpop wpp sy [Hihs,
3bl‘ll1u1!]|; wunndl fhy pul,

Uiy fp gbphy nwiih 3n11}mjhu1ﬁ,
h Bunrhu, f Murujuuumwb:
hapdbey wpunndt gppp Uphugulu
ﬁJUJ}UJlflllJ oM Unlllufmﬁ,
bpl”m[nﬂl winnf Jdfily 3nllullu1']ﬁ,
Uyl Gqrw qppp uppudputs
Dunndt gybpfy i 3n11}m.]hwﬁ,
Ugplee quupd Tingls qlipn i,

”[1 kb gln bwdf el d bl
nglugku Gphpnpy ghpph Ggpulu,
Qup b hplyik guinng ingls puuh,
Gppopy Gyputs wipoftulyuly
bunfpp whu by b quibmgui:
Uppp bpupunbugpls Uhliku,
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N wd wquapfruy e byl
bufttpt | 3p| juggt Skunuw Vunbwd,
Signay wegfris Unbuanbiljuy:
Snwphw win4dt Glunniikw,
Snyphp jugyt Vihpunpdtuwd,
huly e 3nupu Uwljupwybtud,
Unpple bygpuyp SEST 3n1{ﬁu1pwﬁ,
bnhwqur, Gdwinb, 3nhwdb,
Npnpp gnpn] Tuamwphuyi:
Unpus plunfip wy wpunnculju,
Upkdfutigfipp Dufunbdulyuwl,
l‘lluuil Opflillugil ulul"ﬂLlu(}Lquuil,

P gy gy winfrls of wg Suti;
Uggloe hplylpts Ussslpuaaprsgbuait,

Qnp bplhpnpnk junwghngh pu,
Puly sbphypnpincd Uwlpupug b
Wasirifle guusggusgges 5 quusegoesefPloat:
5lu111uqu 3npu1 kS inlnLﬁbwil,
U Upudway oy ke Gidwh,

a‘llbl. 6‘”.’!/’ aum"Lwa’[lil Fluil:

huly bt g dnu piwp TPunplanb,
Ohpny wuppusy b wdnp o wfwb,
SIZLLIJ"H ”LU"le /llfluuan/(’)(bLuil:
oy sl furan sl
bu gy Sy Sy,
’-'lfluul"ﬂl_/gﬁLil bb[l"y q[lqﬂl_ulil,

G s gl sy

9’[7[1 pwl gifuny ke puilr pgpul,

b whwpunn gy Swpubndd bwb:
Yusgd e duspplisy Sttt Uabn|utu,
Qlynyuts b gnpyple pup dflputs,
f”wp&bwl wnkungph Eplyninwui,
Npp fusscubiguits gl popuwb,
I [ ——

Np wn bplypopy 4t oplnFliwls:

T ykkd. R, 17 Gluyf & phlikugnd  quurhuyu

b rotuwn blpy:
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sy BnJu Sl fre of wipr&lyuass,
Np [Frfd pusybp bnpogu Typpuits,
Puly Uhfhw wyunnidng i bty
h Fliprlliﬁhlf wnch Gifypos [t
?)Ill“;l Lﬂblll’lll HHLFF qwlumbwfl
h ff Eplhnndils Angngh figdul,
huly Upnhnu i buy Gpwih
2hffwhinumy Unpngnefflwh:
Gy bkt wfry guspone [P,
Uy Vond by by,

ﬂ[1 bhﬁnl};l'l uu[wniuujp Jluilglflufl:
Puly Udpwlinud wkldw|ung plyypis
Puspdbiusy fr fusy qbdd il podiaih,
Untpnbhw wwnply guedljubil
Fugpp Spkpy dnipndppylwi:

b. uthlgluu g ghpndfdbwih
uul;l‘ uuuilm(‘[ﬂl ilnpnqm.ﬁluuil,
Skuny fusgfrls b [Fimg s bushy
Ukd dwpgupt Qufwrpuyh:
2plguuslyunnfiny Vwnwf huyh
Oliwlifr ghpplypsfots Rusp g buaslyous,
a!lbL [LI lﬂ/1LI ill.l.l l}‘luill[ﬂL/}bUJil

h Rupbn wabne of wySuwh:
Suprruaf wagel g dusp poaslyuu
Uplzlnul Angnh br‘hlfbuljﬁ,

Uy pupngbp gugun gutigfrdudt:
Puly Ylpby dwpn Syl g,
”[1 UHLFF ZﬂqﬂJII 4‘[1 FIILLI[[LU[TLUII,
Vs wppuyhy puspfpulyut
Ukl qlipugpls Spuguiljui:
Skuniy fuinwy ynphp gyl
Gqlpky rpnfr Foqliwd,

Np qguudplbwy nullpp dupglul
Ugunphly fPhep punpppulu,

o dwpgupkp wumniwd wpub,

b ﬂwi:ﬁi: Zuup whBmwn Shplig b

Opp [ Slnghls ny wyplgwi’
Vawihw, lqurhuyb

b lrllqulTl dwpnup viguigl:
Npp pyfipudulls wpp sl
Utnpy kgt qlad guitig st
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Qupunnlybp R of pfi fasspruslyu,
Ppp pyidbnbuy gnc dfs o wpljub:
Uy dunnnigpli ghpgu wpSingwb
bpﬁg whdwhgh b df phncft bl
Zuu_p bL ”['ll].ﬂ! ITL UﬂLFF Zﬂ[}ﬂ!il,
Nessrrmussproassg bvsyy g gruslyfrghivasls:

Puly wpliguilyl swpguspn i,
bty pulily Sugpulwi,

’1 UﬂLFF lIﬂLIJtiI LLIiILLILl[IJJl[IJJZI

mlllll lflu[’lﬁlﬂl{ lllilﬁlllllllll[lllil:
Bbun bpbumd wdfy STyl bl
Uppinkgun p 3neppubwi,
Lhypaagbyr] deasglels Suasgproaalyuasty

sy & Dy ool dpoaslyuansls

llu.[w [ (Fwnl by shnpdncff b,
Burny [Flusy pwpfrls fuspln [Hos,
3[7an plnnplwy bplynmwowh
Unwpbyny quinp uppusguiis:

Upap gt Spuguilyus,
Bdpplynffhipu quiiugu,
Lol wprop gliwguidyui:
l’ﬂL[TlTLLIg Zilﬂfléjblug lﬂJll lﬂbllllll[lllil,
Uppbuy qpopmmupl ncpludwb,
f')LLIZI/1L ilﬂ[1/lil ﬁlﬂLLp[liI lﬂLLLIiI,
unfbpp wluwbu (hynon wnwgwi:
Buipngy qpdbnbwy plfb i dugpog o,
Npgbu q\oque pupbpupbud,
e pgynplimg wqgu Upudlbwd
Yulogiibuy f Ybuwl wldwS b
hulp wpnnmdbinp wnngguyuh,
Opfr wrupglivimy wpdutgu,

o dbquinpp wpipupugwh,
3[1[1[[.174[1I1L/;/1Lil 20[121 [lill[lulluzl:
l]luumlnug wybwgpl hnfwlwh,
Lydndti sy Suwibipuspumlyuts,
Ppp b o bp wuilibiny by,
Hausgpr mnfp wilsfFusgudyuls:
ﬁlbwnfl bllnul la‘ulpopull]wﬁ,

Lig fpep Mawrnu, Swlnp, 3nhwb,
F'wppuuln! 20[12: wpdwlhmgul;
Sl?ll/lil Lll_/ll.llllll LuuanLu&nLﬁbLuil,
,Qé’/runLu wunySwn wpifing bdwh,
”Llllﬂ/l !lué’l?il quanpbgLuiI,

bpp dbnkuy hplpp wilub:
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Uy b gUnubu £ gbnphuyb
Sbu/til thuwnop gkd guligfdwlh

P ik priung wpbgwlwh,

['Zu; dhpdbEhuyl bnoughguwl:
llJHﬂL/’ll[ llﬂ‘pl.ll qilﬂlllll a’lllilblllil,
l;l[lnul fpuyp wnnuwd nffhwh,
lh brlluu‘ /t;lluuupélul[lufl:

EZIII. npa Nbkwrnu' quanpwl[wil,
boutp putipe ny gfrunulputs,

Ly rucspuls. funpippipulul
Uubp pfriakiy guspifuspraslyuuts:

Usgu Elyliuany fr guspgsprunts,
3Lu11[(7[nu5 ljll.lléjﬂL flz/‘lllllilﬂL/}bluil,
Uygbie duwpdiny wiigulyud
bnfiwpibgue b gbphgifui:

Uygbie Angny T pusbilud,
lllllﬂﬂLLle'ﬂL/}bullfFil Luilgwunul[wil,
Pyl i qpdnfuls prnbipuidyuts,
Qpuilnnbuyuls wpup wguimw b
bpbpuipliv b unipp [Fuigdud
3Lu[1[nuL thunop whAwuwlyul,
bpkibygue fulilpupbpfyh,

3l7u1n'! ghgfl unipp dhmuil;
'puuuuuiloplnu 'lblﬂ JLLI[T”L/;[TIJJII
by Swfpupdun whun fugwhi,
Sbnny quugh i qunmwnwl’
Uniiny Sudwp grpdng dupg b
Puly wwpbuyph (hun Sudpupddub
Lyfunummg by Sngfris gy by,
llnlnLu Apbg by puppunbguh,
Qg gy S fils [Plipuon poaslyui:
Ugus qplghls qui b,
6’2”‘1[14‘0‘2 Zﬂ[}ﬂ!il I'1[11J.[4'IJ H1I1Ll.llil,
Ap wedutiquly puspngn [l

L)er[. ﬁil‘pbwilu Lungbil Lu{mumwl[wil:
illufu U‘uunpl;nu‘ mﬁu{ prl;[[tuﬂlnuil,

Urggrs Uwarynu’ wnfri i,
Indya ppdpply gyl Shpluilyut,
Sbwng wpdcfr duwpneph nhwb:
Gwlqbu’ puwimwly Funpknubwi,

’5F| ,Ql?qﬂil\ Umpl{nu Elllﬂ LZOFHL/;[TLLIL,

']'llllup\ 'Lnlllmu il hpulpub:
bllll‘ull’&\ ncpgls frgul 3nhwbblbu,
bp/&’w! Luil/utunfl !uunphumwﬁ,
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Umnnuwé mnpdf wuwgk p<ur> ’}'wp&lnul if2bgkp f 'ppfluumu l'irluulplir‘pﬁ ko Gnqulfgh }Uozull
3nllulﬁ|;uﬁ be Swhgnigbuy npgppit U'ulﬁntl]ﬁ, 3hwmhﬁ ko Uﬁmgwhmﬁﬁ, Jobglp b Uinnuwd
agnp[dff: Mupdbuy kg p f Rppumos bnuwpbeph b pggponbpppit Ywepuowpndbpi, REinudd
bnuwpbrph b gocwnph Qwrepwpowpnd be vnpw Gogulfigh, np b Swhgoogbe) Unoewaojoabb, 6
npppli' Swhgnighbuy U}llfn}uulflﬁ, be dfeuls npgfiie Snlluluu.ll}lﬁ, gnp Stp Uiinncmd phig bpljuyl wenepn
u[tuﬁ’bugt. uufﬂl: T qqumbpgﬁ\ lrmpq.mrllm& |7 3011]11}];& 1/121754"‘2, b l[pl[/til ulilquuf Jﬁzbgfg fl
Ppfrunnu brluulplir‘pﬁ ke dfieu gomnp Fl;llnufﬁ b fngulfgi’ ‘hulnlumﬁ, be grpnumng q\nllzﬁulﬁﬁ‘
Funnuuwrel £ bppugpi boguy  3nwilibull ke ap| 264w|yppit  yAwhgnigbuy  Uwrghud,
Bwlnpywbl, Vwhruwpb, b gpumbppi’ Thiwowpnddd, bwbdwnbb. byl p be bumnuwd ngnpdfp
wuwgl p. widkl: hupdbwy pobglp fi Rpfumnn ghoguy 3nwbbub b ghnguwhpyh bnuwpbeppl b
unpu Stongp’ gupynnuynub ke ghwpmbpb (fobyl p be bunnund ngnpdf wuwgk p. wdbh:

Appendix D 225



265p Ml Guiypp b bypuiipp, wipupbid pydby gopdund Swbafugpp wdu Qo Ged opfiulbyn
ufusspuilisny b <bi> - pungnputiy whidbyugfp bpe' v, qh wgu bp pp dbp: byt p gk uigquipn b
whwpdwl  hdmh gyl cl‘uluululr‘ pwiwhugfn ke gfwpybnb o fof 3nllulﬁ|;u quyfiph, np
4’will[.l1LgleJl wri 'Ppﬁumnu, bL ljtl[ FIT[TLLIII ﬂlZﬂ[Tli/l Ll.llllllgt,.g‘ al}’til‘ ZLUJF Jbﬂ:
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LA 193, Gospel, 17th century, Crimea

3hGUSULUMULL +r2NRE3UY FUUULUYD

270]1 N Stp pf 3puncu Rpfunnd v, npdwd b guffon guannguwlwi Sumnoguwiiby Gwpg b
bpepupuwlype qgnpdu pup, qny Fgbwg foguenwsesh po b ghoybogs 27 wlpuosiy - pag
qUpYyonwynu qrhy, ap fupunnbuge kS psfin mgn] kg pdng puosuisegh podwpgasppby, gf
plgnibfghd quippuygneftfiing:

3hGU.SUUU.MULL 26SU.GU.3h

Unuwrwwnhpl, dophi Uwequewhb, apgmgh Updnhd, ///nﬁwﬁbﬁ, bypoph Mwrnupbi: GFE np (fipk

3 Qbgmwd wwnwluyulignpmd b fugh tpdwrlgh” «pl», nr e | «urdwpd» punp b Aunwbwpwre
wniymd | dnwgrp wredwpl phptiquijuqdtch Jurybnp winwd G
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LA 253, Gospel, 17th century, Constantinople (?)

3hGUSULU.MUL £6SU.GU.Bh

2w ppuunwly b Unipp bwpn OJwbbupl b foguwlfpy Vhqure fowpndhb, fwhwipis BT
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Armenian Cochineal Recipes

Schemes of the Preparation Process
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Appendix F

(Chapter 4)

Armenian Cochineal Recipes

Transcription, Translation, Glossary, and Measure Units
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Ten historical recipes of cochineal colorants retrieved from Armenian manuscripts!

(Armenian transcription and English translation)

UU 3189, p. 25w, dnnnjwdn, 1627-1631

MS 3189, £f. 25r, Miscellanea, 1627-1631

npp, sonub, nippep, 2hy, gnip, uwin

cochineal, soapwort, lodhra, alum, water, gum

Fupuan yuwuh npjouds

Lwhu wn npp, sonui, jnippp, 2hw, wdkbb upnpt,
sonublt dh upnptp, nphy-nph unpt quu h
snnuibikl, wmuyw mpdud gniplt wdtu dwbhp np 2
[6] npud nppwth W [1] tnijh enip wd: Swnweh
gnipl nhp wnunlny h Ybpuy Ypulht np tow,
wyw Uk npud nppwbb dky wypwnnibg sonub
aqk, nhp np Gowy, wyw Juyp win, gniplt pudk,
nuipatiwg nhp b gtipuy Ypugh np tin dh qune
npph aghk huwnbt, pwbh npud nppb L wylsuth
wpunniig nipp agk, wybswth wpunnidg wyp 2hwy
aqk, hwnbk, wyu pE Ju pupuubnny pudt,
wuwhlh wnfwbing nhp np ynpliwy, puyg h snpugtiy
nojwyubiin npny dwdlk, np ypoqnunh, mpduni
pwbiwgiitiu uwin wod nr gpk, juywn k:

Advice on cochineal

First, take cochineal, soapwort, lodhra, and alum,
and grind all of it, do not grind the soapwort, grind
the others despite the soapwort, then, when you
pour the water, measure 1 nuki of water for 6 dram
of cochineal. First, put the water with crock on the
heat to boil, then, add 1 pinch of soapwort for
[each] 1 dram of cochineal, put to boil, then take it
off, strain the water, put again on the heat to boil
once, and add the cochineal, mix. Add as many
pinches of lodhra and alum as many are the drams
of cochineal, mix. Then, strain well with fine cotton
cloth, and putin a glass container to dry. But while
drying, cover it with fine cotton cloth, so thatit will
not get dust. When you want to use, add gum, and

write, thatis it.

UU 7322, p. lw, Upnibumwpwinyahii (Lhdpw), 1694

MS 7322, f. 1r, Book of Arts (Chemistry), 1694

nppipg, gnip, sonuii, |nipp, 2hy

cochineal, water, soapwort, lodhra, alum

“Inppidq lnply

Appipg 6 [5] wpud dtdtiw hunjwbing, np |hith
npwku thnph, 1hg h enthunt bt hwqp wuht, b wn
[Yud]
Yuytiy wmwu b jhg E [7] Gniyh enip, np £ G [3]
hnpuwy n1 Ytu b E [7] mpud sonquilt (hg wyn 9nipn
U tithtiw qu, np (htth ntinh@ 9nip dh b W [1] tniyh
onini hwwnbh ph jthtyh, wy ubpm  juueny
ptimdtiwn niph wdwbth 4k np sonquibh vh bk W
nupdtiwg wpl h ptaéhpwb quyn gnipn W ghp h
Unwll np th quy, b quyb Stdwd nmipqh thg h
ke, U (hGh npwtu wppil, W wybpwh tihtiwy np
dkly Gniyh ¢niph bu hwwnbh W we W we [4pg.]

tnp Juuytiuwd  pkbbthpw, www tinp

Cooking cochineal

Grind in a mortar 5 dram of cochineal to make it
like powder and keep it on paper to have it ready.
Take a new tinned copper pot, then [or?], tin it
again, and pour 7 nuki of water, thatis 3 6xayand
a half, and add to that water 7 dram of soapwort
and cook well so that water becomes yellow and 1
nuki of water evaporates. Strain with a good dense
cloth into another pot so that soapwort does not
come out and pour that water into the copper pot
again and put on heat to cook. And add to it the
ground cochineal, it will be like blood, and cook

until 1 nuki of water alsoevaporates. And take the

1 In both Armenian and English versions, the additions made by us are taken in square brackets. Question marks
next to the words indicate the supposed transcription and translation due to illegible or uncertain text in the source
manuscript. The number, name, and date of each manuscript, and the key-ingredients of each recipe are givenin
the upper two lines, then follows the text of the recipe. Glossary is given at the end, to facilitate the understanding
of technical terms.
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nen b dwbump dtdtwy wuumpuwumh wuwhk,
tithhp npipghtt we R [2] Jwnwdpn h nipepkn
1hg h dte npipght, b wpl Yuwpe dh h dnch tpuy b
wtu qqnbih pk kYL, pk . [F7], pk 2E4E [hw’n]
Unyht agtiwy nipp W dhoy G [3] whqud aqbtiuy,
thnpatiny W pk qqnith tighwm pwpinipkt, wmyw pL
ny, UEY wunnibg otdtiwy phy dgliw, yuawn sh dqhliu,
ult qubt, gh uliniphidt h pwth Ynt gnjiwbayg, W
quyu unupy wpy h Jjub ubpn Juuod L o
pudtiw, phy Uh wuntignip b h dupdpniph wdwbth
Ukel punitiuy U h Ytipwl nmwpunyny dwodyk b nhp
h onipt & [3] op wihuwu dhwy b whpwpd, jtn &
[3] wynip, untbhbpny wn vwur yvwlur np wmwlb
oh 2wpdh b niphy shohh dby [pludtiw b wwlh
dowgbuy juih by, b qurh pupwdmk, dwodyt quyn
wnwpunny, dR [12] op wuhbwy h 2niph, b juplih
Unt ubiwgtt, dh npbtip [wph wwy], & pphun e
L np nhpwd@ £ [2] nulh Yo b ni Yufp]dt:

lodhra and crush finely keeping it ready. And
while cooking the cochineal, take with two fingers
from your lodhra and add to the cochineal. And
drop into an egg and check the color, if it is
‘yellowish’, if [it is?] good. If it is [too?] “yellowish’,
add again of lodhra, and add up to 3 times,
checking the color if it is good. If not, add 1 pinch
of ground alum. Do not add too much, it will turn
black because the blackness originates from alum.
And pour it into that dense cloth and strain it well,
cool down a bit, and strain it into a porcelain pot,
and cover the pot with a board and keep it in a
shadow for 3 days without touching and moving.
After 3 days take with sponge? little by little,
without moving the bottom, and strain into
another porcelain. And what remains in the
bottom is not good, the good is what you have
collected, cover it with the board, and keep [it] for
12 days in the shadow. The sun will blacken it, do
not put [under the sun]. And [it is] very good, that
[they] give and [it] costs 2 golds of diram.

UU 10853, p. 173p, dnnnqwdnt, 1786-1788

MS 10853, f. 173v, Miscellanea, 1786-1788

sonuili, gnip, npp npiiq, |niEp

soapwort, water, cochineal, lodhra

fupuan npdqh laplynt

Bptip nuud sonuly, inYynt opuwy gnip titht thwmntin,
Jhwn thbnit pudt gsonquitily, b npe npiqt phunm dh
dwbnptp, b Ypyhtt yonuibh ¢nipt nhp h Ytpuy
Upwyht W jhg h dkel qnniql, np £ dwdlugpnijenil
[hhtg npund] W pnn dhivl dwdluwgpniemis [Gplyni]
tith Gt W jn Ghbyngh dwdlugpniemié [Gpyne npid
nipp]  dOtdwd un pwpuwly gwidk h dkel, np
owolwgpnyemil [Why Ghh wy Gt uwpth,
owdlpugpnygpéi [sthh], W Juyp wn b Ypuykh W
pudl L qninn 9nipl wn b wwlnijd puht W nhp

un

oninh h ke Whdwikd ywbnug, nppwd np mubh, b
enn Uty op wbgwbh U jtwmny Ypyht pudk, np gnin

Advice on the cooking of cochineal

Cook together 3 dram of soapwort and 2 oxay of
water and strain the soapwort after cooking. And
grind finely the cochineal, heat again the water of
soapwort, add the cochineal, that is cryptograph [5
dram] and leave until crypfograph [2] boils come
out, and after boiling sprinkle inside crypfograph
[2 dram of lodhra] finely ground, that [it] boils
cryptograph [once] more in container® not to
cryptograph [boil] too much. And take off the heat
and strain. And take only the water and throw

away the residue. And put the water into big

2 sunkér. Sponge, from Ottoman Turkish siinger, or Ancient Greek opovvyapt (sphoungari).In Armenian: spung
(Lazaryan, Avetisyan 2009:711; Lazaryan 2003, List 1:435).

3 saxa. Container, big basin, earthen, wooden, or copper, for cooking, eating, washing, or bathing. From Arabic
sakka which means ‘wafer carrier’. In Armenian: sax or saxay (Malxaseanc’ 1945, Vol. 4, List 1:170; Acarean
1902:305; Acarean 1913:951).

Appendix F 233



onh tdwb hoth b pudbnih jimle viwgnyh muyniy
Uni jhtth, putht b qmun Jupdhp ¢omph h dky
swlwfuhl jhg U nhp hjupld np & [5] 2 [6] op Ghitiwy
U jtwm Jhbhumbt pudt 9miph b wbuwbbu mwlyh
Jupipugn bumbiuy £, wn quytt & Ypyht pnn h
Junlh, np oph dkel pwlb sh Whwy, b soptlj ynpgnin:

bowls,* as much as the capacity, leave for a day,
then strain again so that it will be just like water.
And after straining the black residue will remain,
throw [it] and pour only the red water into a bowl
and keep it under the sun for 5-6 days. And after
[that], strain the water and you will see in the
bottom the red residue, take it, and leave again
under the sun, that nothing will remain in the

water, and dry the four sides.

UU 3000, p. 2w, Upmbtumwpwiniypph (Lhdpw), 18-pn n.

MS 3000, f. 2r, Book of Arts (Chemistry), 18th c.

npiq, synnui, ywpYup, j0ppp, gnip

cochineal, soapwort, zedoary, lodhra, water

[fopuan | npidq tnplak

Un 1 dupiuy nniq, dhtt dupowyg sonubi, swpywn,
duhuwy oppp, 40 Yupuuy enip: Qniph wdhp uvhb
nuqubh ks, sonubh qahp dksh, e tht, dhiush np
gniplt i ntinbh, jhinn) pudt 2npny, jwn nbthp ()
nuqubl, wyuwy npiqb gahp dksh, ubic qith np Gt
ppwbyh (), Jwny jopp  qéhp bl nupupht
[nuqubh’d], tpb ubiwy by qahp jopp, dhivh
Jhumwyh Jupdph, pwblwgnip (b npiq Yne punbuwyg:

[Advice] on the cooking of cochineal ®

Take 1 msxalof cochineal,® 1 msxalof soapwort,”
zedoary,® lodhra,” and 40 msxal of water. Pour
water into the pot,!0 add soapwort, and cook well
until the water becomes yellow. Then strain with
cloth, put (?) back into the pot, and add cochineal.
The hue (?) will be black when you cook. Then add
lodhra in the pot (?), if it is black, add more lodhra,
until it clears well, and turns red. Use it, it will be

a good cochineal.

UU 7715, p. 85p, dnnnjwdny, 18-pn n.

MS 7715, f. 85v, Miscellanea, 18th c.

npiq, gnip, sonui, nipp, 2hy

cochineal, water, soapwort, lodhra, alum

Fopunn yuui npdq aplgnt
Un & [5] wpwd npiq, dwbwp unlt, thg h qtnih

wninniyh dkeb, Ytipwh hg &8 [300] mpud 9nip W

Advice on the cooking of cochineal
Take 5 dram of cochineal, grind finely, put into a

smooth crock, add 300 dram of water, and cook.

4 c‘anatl. Bowl, deep plate, flat clay pot with a large mouth, from Turkish canak. In Armenian: canax (Lazaryan,

Avetisyan 2009:624; Malxaseanc® 1945, Vol. 4, List 1:9).

5 The recipes start with the generalized phrase ‘on the cooking of cochineal, without specification if it is a dye,
pigment, or ink, or reference to its color. However, by following the text, itis possible to understand the purpose
of therecipe, that is for writing or painting. We conclude that “on the cooking of cochineal in the context of those
texts implicates the manufacturing process of red colorant to be used in writing or painting.

6 trmz or formaz. The name for cochineal in Armenian texts influenced by Turkish kirmzzior Persian and Arabic
g'ermez, girmiz, meaning ‘red (Lazaryan, Avetisyan 2009:465). In Armenian: ordan karmir/ vordan karmir.

7 c’ofan. The name for the plant soapwort or Saponaria officinalisL., which has been frequently used in Armenian
cochineal recipes. In the presented ones it appears as c ofanor c6fan,similar to Turkishname ¢ogen. In Armenian:
ocaraxot (Bedevian 2006:530a).

8 catvar. Zedoary is mentioned only in one recipe among the presented ones. It refers to Curcuma zedoariaRosc.
and has parallels with Arabic gadwér,/zadwar and Turkish ¢evdar. In Armenian: catvar (Bedevian 2006:217b).

9 Jotsr. This name appears also as lot7, lutT, lurt’, lut‘ur. It has been identified as Jodhraor Lodh tree, Symplocos
racemosa Roxb. The only linguistic parallel to it is the /d/r in Arabic. Lodhra is mentioned almost in all the
presented recipes of cochineal. In Armenian: Awseneak, I6¢‘uri (Bedevian 2006:573b).

10 za2zan. Pot or cauldron, from Turkish word kazan. In Armenian: katsa (Lazaryan, Avetisyan 2009:451).
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titht, YEu mpud sonuili (hg dkel, b W [1] nulbly nipeph
Juwr OGLdL, 1hg dkeh, uwmlur dh wy 2hw (hg, jtiwnn
hwiyeh Yytipuy gnyit thnpdk dhiy np ptiq hwétih hoh,
Juunny pupuy uwydh dwnny pudt, hg wwwlh puuuygh
Utel, nhp h 2nip mtinh & [3] op Whwy, unitbilupny dho
thnpp tptukd wn, niphy wtn puwdt wyb tpkukh
pupwdw, wyl Ytpy quht (), dheh nuplt wph ()
unibijupny pupk W jhg mphy pwuugh dky np b
wuuuphuh () npdg, wmwih Jhwgwdl pnn wybh
puuugh dkel dhuy synpuibivy pwb wmnip:

Add 0,5 dram of soapwort and crush well 1 dank
of lodhra and add to it, add a little alum. Then
check the color on the egg until it will be pleasant
to you. Then strain with a thin goat sieve, pour into
a glass bowl, and keep in the shadow for 3 days.
Take a little from the surface with a sponge and
strain it into another place, [it ?] is different red,
take the inner ghat(?)!! with ayvi (?)!2 sponge and
pour into another bowl,!3 that is patasxi (7)1
cochineal. Leave the remaining part in the bottom

of that bowl to dry and use.

UU 10978, pp. 88w-89p, <tphdiwpwi, 18-pn n.

MS 10978, ff. 88r-89v, Book of Medicine, 18th c.

npiq, gnip, sonui, jopnipl, 2wy

cochineal, water, soapwort, lodhra, alum

Fopuan npdq lnplyry, wyuybu wpu.

Un G [5] npud npuq, qui 06dE h hunwbl, £ [8] tniyh
Juunwly 9nip thg h bnp Juybijud pubywnub dh, G [3]
npui sonuib 6LdL, (hg h dkeh ttht, np dtuy Ytu thwp,
1hg utipn uywhwnwy Yuwih dkel, mwp-nwp pudk, np
upnip stppuy htnd, b quytt gnip pnn op L ghgtip dh,
np ppuwnh, qbiptup junuly 9miphh wn U jhg h
pwlowpwl b Junt [Ypwy], np Wht 9nipt, W npdqb
ogt h dbkell L huwunbGl yunhuunp, tiht, htth npwhu
wppil, b hunyhphd Ytpwy thnpak, jopnipt pupuy
otdt L wwnnig dh agqk h kel b thnpak, pk qqnyb
pwgt, Uty wwnnig dh Ly aqk, dhiy np gnjt wnblk, L
wwuw wunnig vh pwy aqk, unn sh dgtiu np ultwgnya
quy, L duhuugh Yuounny pudh shith wdwbh dkeh,
qtiptut pneny dSwdltL b pnn 2 [4] jud & [5] op dhwy,
nn qui ppwiwinh, b nupdbtwy Gptukh jue untupny
tuiwy pupk b pundk wyp niphy wdwbdh dke, qh
dhwgwd i sk, b quyl pupwdh plipwh dwoyt b b
[20] op pnip wbin wwht, np ppwiwnh, b pupatuyg
uniLiijupny bu pupt gtiptiuh onipt, b wyb Yhwgwoh
hhuwm qur npiqk, np ngpud UEY nuyh wdt, W jhnhb

Advice on the cooking of cochineal, make like this:
Take 5 dram of cochineal, and grind well in a
mortar. Pour 8 nuki of water into a new tinned
copper pot, add into it 3 dram of ground soapwort,
cook until half a liter remains, pour into dense
white cloth, and strain while it is hot so that
sediments should not pass through it. And leave
that water for a day and a night to settle, take off
the clear water from the surface and pour in the
pot, and put on [the heat] to cook the water, add
cochineal into it and stir moderately, cook, [it] will
be as blood. And try on the egg. Finely grind the
lodhra, add a pinch to it [to cochineal], and try. If
the color is light, add one more pinch, until it gets
its color. Then add a pinch of alum, do not add too
much to not blacken it. And strain with a dense
cloth into a porcelain container, cover the top with
paper, and leave for 4-5 days to settle well. And
again, skim off the surface [water] with a sponge
and straininto another container, as the remaining

part is not good. And cover the top of the strained

11 ghat. Maybe a dialectal 7a¢“in Armenian, probably of Turkish influence, that means “fold or ‘layer’ (Language
Institute 2002, Vol. 3:344).

12 ayvi. Uncertain word. We could neither translate nor find a close reference. Probably from Turkish ormisspelled,
as common for the Armenian texts of the historical period of Ottoman-Safavid rule (16th-19th-centuries).

13 k‘asa. Flat vessel or bowl with narrow bottom and large mouth, for food or water. From Persian kdse or kdsa
(Lazaryan, Avetisyan 2009:803; Language Institute 2002, Vol. 7:111).

14 patasxi. Uncertain word.
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dhwgwoh oppuyt, L wmulh dhwgbunh joph pwb
Jubtk:

AQuwpdtiwy. wn G [5] nppud npdq, (3-8 [900] npud 9nip,
G [3] npwd sonuitt U [1] nuitlydh jnienip, W [1] nuiy
2hwy, nupatiwg ttht W pwidk, puwn fupgh fupuwnhd,

wjwn L:

one and keep it in the shadow for 20 days to settle.
And again, skim off the surface water with a
sponge, and the remaining part is a very good
cochineal that costs one gold dram. And the rest is
medium [quality], and the one left in the bottom is
to use with lac.

Again, take 5 dram of cochineal, 900 dram of
water, 3 dram of soapwort, 1 dankof lodhra, and 1
dank of alum, cook again and strain, according to

advice, that is it.

UU 11128, pp. 107p-108w, dnpnjwdni, 18-pn .

MS 11128, ff. 107v-108r, Miscellanea, 18th c.

npiq, sonui, R, 2hw, gnip, quuiju

cochineal, soapwort, lodhra, alum, water, gum

Ipidq nplgny pupusnii wyu E.

Un G [5] npud npdq, S [3] gpud sonuiti, Yku npuad
Intp, Ytu npud hw, 28 (600) nppwd gnip: Lwlu
onipl whqud W [1] jpuyny tiht np pudd quyy, wuqu
lhg dtel . yonubh U & [5] whqud tnwgn, wyuhblph
ttht, wyw wn utipn Juuwiny pudt L wyu h Gkpu
lhg & npptt b nhp Ypuyht b @ [3] whqud Whi,
wyuhliph tinngn, L wiyuw aqk h Gtipu b niph, np W [1]
whqui tthyh, wiyu win h Ypuyth np thnpp ht vwnh,
aqk h ttipu W 2hwb b fuwndk b utipm Juueny ypyht
pudt W h ke shih jud wwyuytiwy wdwbng hg L
tipntiupt U [1] mwunwy jud pninpe b pudnig L) )
W quun nhp Ypth, np dbel quun spwthh Ut wwipgh,
wyu Jhumwl) Juueny pupk dtnd b judwg-juniwg,
np muyh Hupdh b wyhpwl wn qenipl, np dhuy
nmwyh pwbapl, b wwyw bGptuht wwhomuly Guod
pnie nhp, juwt wib pwbdp pwdhtb W nhp juplb
np snpuwbiuy, wyw npubtwny jud wyp hpop ptipk W
uwluir hbty quihuny gnpd wowy:

This is the advice for cooking cochineal:

Take 5 dram of cochineal, 3 dram of soapwort, 0,5
dram of lodhra, 0,5 dram of alum, and 600 dram of
water. First, cook the water one time to foam it,
then add the soapwort and boil 5 times, that is to
cook. Then strain with a dense cloth, then add
cochineal and put on the heat, and cook 3 times,
that is to boil. Then add the lodhra, cook [boil]
once, then take off the heat, cool down a bit, add
alum, stir, and strain again with a dense cloth and
pour into a porcelain or glass container. Cover the
top with board or paper and clean (?) and separate
so that nothing enters inside and clears out. Then
with a clean cloth take carefully and slowly [from
the surface], without moving the bottom, and take
that much water to leave the precipitate in the
bottom, then cover it with board or paper, tie that
precipitate and leave to dry under the sun. Then
scratch with a knife or something else and use with

a little gum.

Unyt ainwghpp, p. 192p

The same manuscript, f. 192v

A nigh npnb opny huwpk hwb hg hnnk wdwbing tintuy
Junuihp ghtin dket dhuwy Wk unthu hwbt snpugn, wyn
L utinnigwmiiti npigh npmub:

Puyg unpw  tihty ohtth wbu [107p], wy L
dtinnigutiy W wyp b ohtihp b Juumuptiug thth
pwtimgltiing hwunigwbit)h qbw, npwktu gnigun:

Boil the worm of cochineal with water, take out,
pour into an earthen container with red wine, leave
for a month, take out, and dry [it]. Thatis the way

to kill the cochineal worm.
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But have alook at the cooking of it [107v]. Another
thing is to kill, and other to make and perfectly

cook, and to bring it to use, as shown.

UU 10645, pp. 1w-2p, AdYupwub, 1807

MS 10645, ff. 1r-2v, Book of Medicine, 1807

pnushthjtiw, |nipp, sonui, uyhwwy 2hy, giwh gnip

cochineal, lodhra, soapwort, white alum, river water

Buuuqu pnishihpuy taplqnyl jnpnudd

Un pnishtpjtw 5 npud, nep Jtu npud, sonuitt 3
npud, uwhuwl 2huy Ytu npuad, ghwh 9nip wupg 600
npund: Lompplt W pmghthjug I 2hwbe 9nlj-gnl
pupiwnnilt dtdL, b op W [1] junwy jtptynjtwd
duninih yonuth opnid npong wuwhk puuh ke Whiy h
Junuionl, wwuw tthtw wyuyku. 600 npud wyupgq
onint np Juyijwmd nuqubng dwpiwim Ypuyny
Bt e, wugu sonutilt hip opnytt wd tnyb nuquih
pnn, np 6 [5] whqud tnh pwpapwbuy e th quy,
wwu Yytp wn, jue utipm juuiny pudt 9nl wdwth
uke, L nuuwpugbu) nuqubh jur i, b pudwd
sonubhlt gnipt |hg Ypyht tnyb nuqubht dtet b nhp
Upuyht, wwyw wn qdtdwd pnishyuwl, np L
pnushtihjuyl, thg h Gtppu U pnn th quy, qnuiht
owypny winununp huwndk, wyu Ytip we jpuykd
pnn, np thnpp hoy hnjwbuy b wiyw jhg h Ghpub
qotdwd nipph W hwh W thnpp hiy fuwnl gnuny,
wyuw ubipm £ 2] mwl] pupuy fuuwiny wupg pudk
pPpuinig Jhunwl wwuytivy wdwbh dke, pnn vhwy &
[5] . 2 [6] op: Uwyw wnin W [1] untbqupny gniph
Jtp Juy, pwdk nphy quuwph dke L qubugbugh G [3]
[tptip  wpwbhaht  wiwb]
thwuwy pobk ) L wplh nhtngh gudwptign, W on
puw onk hoy np quuuwehtt < [4] Ynnut 4p dbwy, ywhwh
ptint] L huwnbt) h Gbpub, np pnun ynpubuy, wyw
nubwyny ptipt . gnpé wiply: Lu b Jnpdud wodku dky
wiwbht b mbubtu, np uyhwmwy thpthnip Jubqbp
quuwphl tptuhl, uybdwd thpthnipd qiuhgh puwptiu
[we ni thoh: 6L wyjuwbu, wnwehtt tptiuhgh pupywd

wiwiinid uwpuy L

gniplt juihjh pynid () 2htnyl hwndwp wkwp Yo quy,

On cooking k‘uc’inilay [color] from vordan
[cochineal]

Take 5 dram of cochineal, 0,5 dram of lodhra, 3
dram of soapwort, 0,5 dram of white alum, and 600
dram of clean river water. Grind finely and
separately the lodhra, cochineal, and alum, and
one day before, in the evening, keep soapwort
soaked in a bowl with water until the morning.
Then cook like this: cook well the 600 dram of clean
water in the new tinned pot on slow heat, then add
to it the soapwort with its water, and make it rise
to the boiling point 5 times, cook well. Then take it
off and strain it with a dense cloth into another
container. And wash the empty pot well, add the
strained water of soapwort into that same pot, and
put on the heat. Then take the ground k“ucilayn,
which is cochineal,’® add into it [the pot with
water], and leave to cook. Stir with the tip of the
spoon continuously, then take it off the heat and
leave to cool down a bit. Then, add the ground
lodhra and alum and stir a bit with a spoon. Then,
strain with thin double-layered dense cloth into a
clean glass container and leave for 5 and 6 days.
Then, take a little of the water with a sponge, strain
[it] into another bowl, and the rest in 3 containers
[three separate containers] keep sarap and p‘asap
(?)'6 and dry under the sun. And what remains in
the 4 sides of the bowl should be scratched and
added inside, day by day, to dry it fast, then

scratch with a knife and use [it].

15 This recipe is interesting for introducing the term ku 7nilayinstead of traditional rmozor ortan. Probably in
this period (19th century) the fame of cochineal from the New World and its respective applicationshad enough
circulation, in order to spread the name ‘cochineal in the Old World.

16 sarap and p‘asap. Uncertain words.
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huy dhwgtwy & [3] pwdht puiwdltint, wnwehti
nd yquydwn Yni htth, b dhohtit bu pniywugnya, W
Ytinghth wnwL k] pnywignyb:

Also, when you pour it into a bowl and see a white
foam on its surface, it will be better to take off that
foam. And so, the first water taken from the
surface will be necessary for making /ahli bdun
(?),/7 and the rest 3 strained parts, [of these] the
first will be very bright, the middle one [second] a
bit weaker, and the last [third] weakest.

UU 7280, pp. 145p-146w, Ldqupui, 1812

MS 7280, ff. 145v-146r, Book of Medicine, 1812

nniq, [ni@nip, yonwi, gnip, 2ury

cochineal, lodhra, soapwort, water, alum

Apadq tnpilgl wyuwlu wpuw, np jhip ugh grjh.

Un d [10] wmpwd npiq W & [5] mpwd jnipenip, & [5]
wpwd sonuil, quipnipd b sonuidt |hg h ke thwup
wdwbh Jud pwbtwpuyh, U jojuwy W YEu opny Giht;,
dhisle nupnipht b sonuitthtt nidh bk, jhnny pudk,
oninh wn U hg nupdtiug h pubwpkt b npiqh ototk
L thg wyb pudwd epnyn ukeh W enn np qur tthyh,
dhisle np tnbqubn ytpuy gptiu hdwbww, np qun
tithwd L, juny 1hg shith wdwbdh dke W pnpny U [1]
pwuk, nhp np hwbgsh U jimny pwdk wnwibg Jwph wy)
shth wdwbh ke, wyuytu 2 [4]-6 [5] htinn yupqb wn,
qytipht gniph wpwd ynpugn, wun[qlh (), dwpn Ytu
mpwd wy Ypagk dkel, np gnyitlh wyuydwn wntk;,
quly, np tipp Yudhu aghy, npdqtt junwe ephit kel
aqk U h aghijh npiqb punn fuwnbt;, np jue dhwnpyhe:

Cook like this the cochineal, to make red color:

Take 10 dram of cochineal and 5 dram of lodhra, 5
dram of soapwort. Put the lodhra and soapwort
into the copper pot,!® and cook with 1,5 dxay of
water, until the strength of lodhra and soapwort
comes out. Then strain, take the water, and pour
again into a copper pot, grind the cochineal, and
add into that strained water and cook well, until
you write on your nail and see that it is well
cooked. Then pour [it] into a porcelain container!?
and strain with a cloth once, leave to settle, then
strain without cloth into another porcelain
container. Clear up like this 4-5 times, dry the
water taken from the surface, and cool (?). One
should add 0,5 dram of alum to render the bright
color. When you want to add the alum, add itinto
the water before the cochineal, and by adding the

cochineal mix it a lot, to combine it well.

10

UU 4194, p. 269p, dnnnjwdnt, 19-pn 1.

MS 4194, {. 269v, Miscellanea, 19th c.

dwnhl, |nipp, sonub, gnip, npiq, dlinp

flower, lodhra, soapwort, water, cochineal, honey

Ll npadpg phldary

Wn dtl npud dwnhly, dty npud nuep, 2 [2] npud
sonub W kY Gnih gnip, junwy snnubh agk h
onipnl, tinwgnip, htimny ptip puwdk L 9nipb |hg

On making cochineal
Take 1 dram of flower,2? 1 dram of lodhra, 2 dram
of soapwort, and 1 nuki of water. First, add

soapwort into the water, boil, then, strain and pour

17 Jahli bdun. Uncertain words.
18 tan cara. Copper potor casserole, from Turkish fenjere. In Armenian: pfnje kat'sa, san(Language Institute 2002,
Vol.2:79; Acarean 1902:126).
cinior cini aman. Porcelain container, glazed ceramic from inside and outside, ¢7ni means ‘Chinese’, from
Persian cini. In Armenian: haxcapaki (Malxaseanc' 1945, Vol. 4, List 1:23; Language Institute 2002:276).

20 Flowerin this case is referred to as cochineal. Probably it was influenced by ¢icek (= flower) or gicek boyasi (=
flower paint) referred to as cochineal in the vernacular Turkish.
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wuntd tnwgnip, b qnppiqb unyt b jhg snquitth the water in a crock, boil it, and grind the
onh dtiglh pnn WkY tn quy Ypth, htuny un[y]t cochineal, and add into the water soapwort, boil it
quient, W jhg h npigh dtieh fuwnbk, b pny; mnip once, then grind the lodhra and add to cochineal,
np wunh, htimny ptip pupwl onpny pudk, b pnn np mix, and leave to cool down. Then, strain with a
d [10], @ [3] () op vhwy, fudwg qtiptiuh pniph thin cloth and leave for 10, 3 (?) days, carefully
pupk jtin wn, b wyl np iyt Yne dhwy wyb £ skim off the surface water, and what is left in the

npuqi, we L wwht b dtinpny pwb wnip: bottom is a good cochineal, take and keep, and use
with honey.

wugfe d ey sfyfreap Smgefrtfd e ppopeyd secguareof 4‘1}"# T —-J“D..d..- el o | e Y R A en
prrtls e fepelhe g b gy 1 Z‘F t-ff "l
rmpe dy bebert bt M .,,,.,.;;.,;.., wg ;_.,,Sg..., ™ .,.._.r._...é..'_[. L
LhbFroy Speedple sp oppf Aegemfd Sl .y,

b telfs oot g fr FLERE e ge et i t"*ﬁ--"'-!-.:--”t-’:-w—c Loz ¥ ~(

Text fragment, f. 20r, Matenadaran MS 3000 Text fragment, Matenadaran MS 3189
(General Catalogue, Vol. 9,2017:2145a). (General Catalogue, Vol. 10, 2019:843a).
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Glossary

Armenian?! Transliteration??2 English
nnuiq/nppdpg Irmz /tormoz
npp ort’ (vort’/vord)
nppwi ort’an cochineal
pnushthju k'uc’inila
dwnhy catik
snnuill/sonuilt c‘otan/c’otan soapwort
10Pn/ 10PN lot'r/lot’ar

Ingredients Ei;tp iz:r lodhra
[niEnip lut'ur
2 %ip alum
PALLS| sap
swpywn c‘at’var zedoary
onin jur water
uunin samt gum
dtinp melr honey
wdwill aman container
wauplip veduh apikiaman glass container
wwul vy wiwb apakeay aman
shith wtwb ¢’ini aman porcelain container
dwndniph wiwbh farfuri aman porcelain container
nuquiit fazan pot, cauldron
Pwhfiupw t'anc’ara copper pot
Yutwd pkuthpw klayekac t'énc’ira tinned copper pot

Utensils thwhup wdwih p’axr aman copper pot
wnLnnLl putuk crock, pot
JPuu t'as bowl
pwuwt k‘asa bowl
quiLwPR gavat’ bowl, cup
swbiun c’anat bowl, deep plate
uwfuw saxa container, big basin
hwyub havan mortar
uniiijtp sunkeér sponge

21 Armenian names are given as they appear in the original text, without any alteration. They representa variety
of vernacular forms and sometimes misspellings.
22 We used the Hiibschmann-Meillet system; A. Meillet and H. Hiibschmann, Altarmenisches Elementarbuch,
Heidelberg, 1913 (2nd edition, 1980).
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uniiqup sungar
unLiijun sunkar
npud dram dram,dirham, drachme
Wuhuuy msxal mitkal, metkal
tinLyh nuki ounce, uncia, onza
Measure units?3
johuuy / ofuuy oxay okha
nuibly dank dank, dang
wpunniig pattunc’ pinch
ttht ep’é cook
tinwgnip erac’ur boil
upnpk/unyk sotk’e/stkée grind, crush
Preparation -
ook cecé grind, pound
processes
uwuntik xarné mix, stir
nhnp np snpuy dir or c’ornay put/let to dry
[Pyl winip np wwinh t'uyl tur or pati let/leave to cool down
. § dolbantov k'amé strain with dolpant
olpantov k’amé
nunuibiang pundt P (fine cotton cloth)
puwipuwy onpny pwdk barak Sorov k'ameé strain with thin cloth
, strain with  dense
ubipn Yuuwiny ptwdtw sert ktavov k’amea _
cloth/linen
Filtering y 5 slowly skim off/take
u tipt (il amac’ zeresi jurn k'asé
processes fuadwg qlipbup pnupl pust ) off the surface water

unLiiqupny ¢nipb Yytip Juy

sungarov jurn ver kal

skim off the water with

a sungar (sponge)

unLbykpny wn np wwyb sh

sunkérov ar or takn c‘i

skim off with sunkeér

(sponge) to not move

d Sarji

2updp K the bottom

tinhiqub b tu elngand vera res write on your nail to
Ways to check Lidwiin Jtipuwy  gpbu ' & y 8 y

hiwhuwu imanas know
the quality of — i
ink/paint wpl Jupe vh hanth yipuy b ark kat” mi i jui veray ev drop into an egg and
in

P wbu qqnybl tes zgoynn check/see the color

23 Translation of measure units includes variations in English and not only. For the metrics, please see Table FI.
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TableF.1. Comparative table of measure units based on different sources and interpretations. All quantities are
represented in grams.

o
Name | Source A | Source B | Source C | Source D | Source E | Source F | Source G ur .
adaptation
3,0884-
dram 2,942 3,3105 3,824 3,8 3,4 3,2 34¢g
3,148
4,412-
msxal 4,414 4,414 -- 4,0 4,26 -- 43 ¢g
4,497
nuki 26,484 26,484 33,105 30,594 25,1 320-1282 641 640 g*
oxay - - - - 1230 1360 1282 1300 g
dank 0,09195 0,091959 0,566 0,09-0,75 05
bigdank | 0735 0,735 - - =8

Our Adaptation

4 N\

ldram = 34g

1msxal - 43g
lnuki = 640g
loxay = 1300g
ldank = 05g

- /

Source A - According to Asar Sebastac’i (Armenian physician, 16-17th cc.), interpreted by K. Basmajian (Basmajian
1926:28-31).

Source B - According to Arabs (medieval period), interpreted by K. Basmajian (Basmajian 1926:28-31).

Source C - According to Arabs (medieval period), interpreted by S. Fani (Fani, 2013: 200, 203, 208).

Source D-By contemporary to 1920s standards used in medicine, suggested by K. Basmajian (Basmajian 1926:28-
31).

Source E - By contemporary to 1980s standards, suggested by X. Galfayan (Galfayan 1983:85).

Source F - According to the Armenian dictionary by A. Malxaseanc’ suggesting the contemporary to 1940s
standards and explaining the historical ones (Malxaseanc 1944, Vol. 1, List 1:542, 485, 486, Vol. 3, List 1:370, 484,
603, 125).

Source G - According to the interpretation of A. Harutyunyan (Harutyunyan 1941:80-81, 85).

* We adopted a version of 640 g instead of other versions, after rationalizing it through our recipe formulations
and other sources that interpret the measuring unit “nuki” from a different perspective. Harut 'yunyan mentions
that “nuki” in the Armenian context corresponds to 641 g (Harut 'yunyan 1941:80-81), Rebstock mentions that in
the Ottoman context two “niigi” correspond to one “okka” (Rebstock 2008:2261) which is in accordance with our
adaptation. “/Nuki” is commonly associated with “ unks” which corresponds to “ uncia” (Latin) or “ounkia” (Greek)
with values roughly ranging between 25-33 grams, but in the local context “ nuki” was used as a weight unit with
varying values in different Armenian regions, ranging between 320-1282 grams.
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Appendix G. Painting Technique

This appendix presents the details of the painting technique through photos obtained
with a Leica microscope. The conservation condition of the colors is also discussed.

Please note that the manuscripts LA152 and LA193 have a modern numerical pagina-
tion, while LA216 and LA253 have a modern numerical foliation. Therefore, the macro imag-
es in this description are referenced to pagination numbers for LA152 and LA193 and folia-
tion numbers for LA216 and LA253, abbreviated as p./pp. (page/s) and f./ff. (folio/s), re-
spectively.

Appendix G.1. Bible LA 152

Constantinople/1623/Scribe: Hakob/Artist: Hakob (?)/Commissioner: Xoja Naz-
ar/224 x 165 mm/606 folios/Script: bolorgir /Parchment/Inks, pigments, and gold/Leather
binding

Appendix G.1.1. Painting Technique

The illuminations in this manuscript are uniform and seem to be the work of a single
artist. The drawing lines and brushstrokes are smooth. The paint colors are brilliant and
mostly well-preserved. The technique of applying the paint colors is reminiscent of the Byz-
antine examples, painted in opaque tones by creating layers, black contours, and white
shades. Images have volumetry. Even the most minute details are perfectly accomplished.

Gold and saturated blues have uniform and thick appearances (pp. 13-14). Gold is ap-
plied to backgrounds, ornaments, and text. The ground preparation for the gold has a red-
dish hue (pp. 509, 784, 797, 799, 804, 1139). The ornamental illuminations (pp. 296, 1002) and
majuscule letters in gold (pp. 407, 408, 950) were probably first drawn with red, and then

painted.
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p.799 p.799

The writing ink is black; in some places, it tends to brown (pp. 2, 550,750, 1139, 1210).
Red, blue, and gold were also used for the majuscule letters. Orange-red and purplish-red
are used as inks (p. 478).

Mountains and architecture have rigid lines, clear colors, and shades manipulated with
white (pp. 137, 167,241,477, 487). Vestments are rendered with perfect folds and highlights
(pp. 736, 819, 981).

White highlights and shades the ornaments, vestments, and architectural details.

Appendix G.1.2. Degradation Issues

This manuscript is in a good preservation state. However, degradation issues can be
seen in some instances. Some of the colors used on the ornamental elements and the halos of
figures on the margins of the folios are corroding the substrate, revealing the corrosion on
the recto side. There is a loss of adhesion of the white lead paints and of the green colors
from the support.

The detached pigments and gold can be seen on pp. 8, 13, 14, 76, 296, 487,623, 627, 652,
685,778,795,796, 877,946,982, 996, 1002, 1036, 1057, 1060, 1065, 1095,1099, 1111, 1113, 1140;
the blurred paint surface can be seen on pp. 352,662, 992. Some detached pigments are trans-
ferred onto the facing folio visible on pp. 7, 464, 499, 661, 820,898, 954, 960. There is a cut of
the upper outer corner on p. 800.

On the leather binding, there are three punctures of missing pins on the outer face of
each board and remnants of three leather fastenings on the inner face of the right board. The

sewing of the lower part of the first ga

ST Y

Appendix G 247



Appendix G.2. Gospel LA 216

New Julfa (Isfahan)/1686/Scribe: Gaspar/Artist: Hayrapet/Commissioner: FEfsa-
bert’/108 x 079 mm/266 folios/Script: bolorgir/Parchment/Inks, pigments, and
gold /Leather binding with silver cover

Appendix G.2.1. Painting Technique

This artist’s style is quite unique, probably due to their effort to render perfect images
in a manuscript of such tiny dimensions. Here, the drawing lines and brushstrokes are thick
and voluminous. The paint colors are bright and warm-toned, with abundant orange and
yellow. Marginal flowers and ornated letters are probably drawn with light red and black (ff.
201, 25v, 82r), and then painted. An organic-based carmine is extensively present in many
details—for ground preparation, highlighting, shading, and mixing or layering with other
colors to render different hues.

Gold is present on most miniature backgrounds, some ornaments, and text, seemingly
with a reddish ground preparation (ff. 14v, 15v, 80r, 237v). The writing ink is black; in some
folios, it tends to be brown (f. 58r). Red, blue, and gold are also used for the letters.

There are a few mountains in this manuscript (ff. 21r, 114v). The architecture is repre-
sented in tiny forms, mainly highlighted with bright pink (ff. 28v, 33r,97v, 104v). Vestments
are bright-colored, with folds marked in white, red, or orange (ff. 17r, 31r, 44v).

White highlights the flowers, vestments, and architectural details (ff. 88r, 91v, 141v).
The green and orange are highlighted with yellow (ff. 97r, 189v).
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Appendix G.2.2. Degradation Issues

The manuscript is in a good preservation state; however, the parchment is discolored
in some areas. There are several colors with detachment or with extensive micro-cracking.
While white and orange colors do not show degradation, the yellow of orpiment is pale and
sometimes appears dark. This phenomenon does not affect all the orpiment-based yellows

analyzed. On some folios, the gold leaf shows an extensive loss.
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Among the greens, some present a grainy texture, which could be due to the degrada-
tion of the yellow. However, further investigation should be carried out to confirm this hy-
pothesis. The brown applied in the faces and hands displays a heterogeneous surface (as
observed in the degradation of the minium in the Lorvao Beatus [39]), and in the figure por-
trayed in f. 1931, the edges of the white lead have darkened, which is an obvious sign of the
degradation of this pigment. In addition, some of the pictorial layers are detaching from the
support.

The detached pigments and gold can be seen in ff. 1v-8r, 12v-16v, 191, 22v, 33r, 48r,
55v-56r, 75v,122r,142r, 153r, 154v, 1551, 193r, 213v, 218r, 256r; the faded ink in ff. 23r, 56r.
Some loose pigments are transferred onto the facing folio visible in ff. 2r, 7v, 15v, 16r, 47v,
50r, 52r, 55v, 56r, 71v, 97r, 149r, 217v.

The sewing of the last gathering is weakened and slightly loose from the spine. The
manuscript presents a silver treasure binding attached to the leather boards by metallic pins.
The elaborate binding has an articulated metal spine and two clasps attached to the left

board. The pins on the inner faces of the boards are corroded and transfer the greenish corro-

sion product to the parchment. The leather of the foredge flap is abraded.
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Appendix G.3. Gospel LA 253

Constantinople ~ (probably)/17th  century/Scribe: =~ unknown/Artist:  un-
known/Commissioner: ~ unknown/154 x 114 mm/280 folios/Script:  bolor-
gir/Parchment/Inks, pigments, and gold/Leather binding

Appendix G.3.1. Painting Technique

The illuminations in this manuscript render a delicate artistic hand. The shades, high-
lights, and drawing lines in figures and ornaments are smooth and perfectly finished. The
paint colors are warm-toned and mostly well-preserved. The rich palette, whether pure col-
ors or mixtures, can be found throughout the manuscript.

Gold is used on the backgrounds of the miniatures, on some details, and on text, possi-
bly laid on red-toned ground preparation (ff. 25v, 38v).

The writing ink is black and mostly homogenous. Orange and purplish reds, blue, and
gold were also used for the letters (ff. 30v-32v, 93r). The Canon Tables and some unfinished
figures at the end are drawn with purplish ink (ff. 19v, 21v).

The mountains have white backgrounds and shades, modeled with pale blue and grey
(ff. 6r, 8r, 10v). The architectural details are highlighted and sometimes painted with white
(ff. 7v, 9r, 10v). A striking variety of colors are used in the vestments (ff. 9r, 15v, 16r).

White is broadly applied for highlighting and shading. Dark green foliage is highlight-

ed with lines and dots in yellow (ff.19v, 102r, 220r).
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£277v

Appendix G.3.2. Degradation Issues

In general, the manuscript is in a good preservation state, with some minor degrada-
tion issues. In some illuminations, there is possibly degradation of the orpiment and white
lead. In marginalia areas, there are stains on the reverse side of the parchment. In the first
folios and the final ones, the pictorial layer is detaching from the support. In the past dec-
ades, tissue papers were placed within the manuscript in an attempt to preserve the illumi-
nation; however, as they seem to cause the degradation and detachment of some paints, their
removal should be considered in the near future.

Detached pigments and gold can be seen in ff. 5v, 7v, 9r, 111, 12v, 14v, 15v, 28v-29r,
52v,91v, 143v, 277r. Some detached pigments are transferred onto the facing folio visible in
tf. 15r, 38v, 46v, 53r, 2151, 274v, 276v, and onto the paper endleaves probably placed posteri-
orly in-between the folios that can be seen within the ff. 11r, 12v, 16r, 23v, 26r, 28v, 291, 220r,
220v.
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The leather of the binding is abraded; the foredge flap is embrittled and folded in-
wards. The lining applied on the inside of the boards is fading. The tail-endband presents the
broken core. The sewing of the first and last gatherings is weakened and slightly loose from
the spine. Some parchment folios are stained. The lower outer corner of f. 1r and the upper
outer corner of f. 280r are torn. The manuscript probably had silver plates in the past, nailed

to the boards, because there are several punctures on the outer faces of both boards and a

metallic remnant preserved on the outer tail-edge of the right board.
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Appendix G.4. Gospel LA 193

Crimea/17th century/Scribe: Nikolayos/Artist: Nikotayos/Commissioner: un-
known/176 x 133 mm/277 folios/Script: bolorgir/Parchment/Inks, pigments, and
gold/Leather binding with silver plates

Appendix G.4.1. Painting Technique

The illuminations are perfectly accomplished by the artist of this manuscript. Both fig-
ures and ornaments are executed with very fine textures and lines. The different tonalities of
blue and organic reds are dominant.

Gold is used on the backgrounds, ornamental details, and text, likely applied on red-
toned ground preparation.

The writing ink is black and mostly well-preserved. Gold, orange, and red are also
used in the text.

The mountains are clearly outlined and layered in different colors (pp. 37, 40, 73). The
architecture is highlighted and shaded with white. Vestments are mostly painted blue and
purple.

Shades and highlights in figures, vestments, mountains, and architectural details are

manipulated mostly with white.
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Appendix G.4.2. Degradation Issues

The manuscript is in sound condition. The colors are mostly well-preserved. Unlike the
pictorial layers, parchment folios are discolored almost in the entire manuscript, with han-
dling grime most often seen on the outer corners of the leaves resulting from the use of the
Gospel in the past. The gatherings are tight within the binding. The leather used to cover the
binding is abraded, especially on the spine. The metallic pins used to fix the silver plates on

the outer face of the boards are corroded.
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Appendix G.5.

Examples of the Application of Organic-Based Reds (Ranging from Pink to Carmine
and Purple) As Outlines, Ground Layers, and Colors

LA 152, Bible, 1623, Constantinople

3

p.242

p.296

Crimea
Sy

LA 193, Gospel, 17th century,

£f52v
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Appendix G.6.

Book of Hours, an Example of Application of Color in Very Small Figures

Manuscript 23 is a book of hours from the Boufflers family. The original text block of
this manuscript dates from 1410 to 1430, and the folios that were added later were from the
17th century. At present, this manuscript measures 200x 150 x 40 mm, and it is composed of
129 folios with 16 lines of text, written in Latin and French. For more information consult
[52]. It is in the collection of Mafra National Palace | Palacio Nacional de Mafra (PNM).

Figure G1. Manuscript 23 (1410-1430), f.16 (before intervention).

Mafra National Palace collection.

256 Appendix G



Figure G2. Manuscript 23 (1410-1430), £.16. PNM collection. Details obtained with Leica microscope.
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Appendix H. Folios and Areas of Analysis!
Areas of analysis for FORS (O), Raman (@), X-ray fluorescence ( @), p-sampling (@ ).

Figure H1. Bible LA 152, pages 13 and 14, © Gulbenkian Museum.

! Author is deeply thankful to Dr. Paula Nabais for the images with areas of analysis.
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Figure H3. Bible LA 152, pages 588 and 631, © Gulbenkian Museum.
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Figure H4. Bible LA 152, pages 795 and 796, © Gulbenkian Museum.
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Figure H5. Bible LA 152, page 1210, © Gulbenkian Museum.

Figure H6. Gospel LA 193, pages 5 and 12, © Gulbenkian Museum.
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Figure H7. Gospel LA 193, pages 32 and 33, © Gulbenkian Museum.

Figure H8. Gospel LA 193, pages 97 and 98, © Gulbenkian Museum.
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Figure H9. Gospel LA 193, pages 134 and 160, © Gulbenkian Museum.

Figure H10. Gospel LA 193, pages 168 and 171, © Gulbenkian Museum.
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Figure H11. Gospel LA 216, folia 4r and 11v, © Gulbenkian Museum.
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Figure H12. Gospel LA 216, folia 22v and 23v, © Gulbenkian Museum.
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Figure H14. Gospel LA 216, folia 213v and 217r, © Gulbenkian Museum.
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igure H15. Gospel LA 253, folia 5v and 9r, © Gulbenkian Museum.
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Gospel LA 253, folia 12v and 19v, © Gulbenkian Museum.
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Figure H17. Gospel LA 253, folia 28v and 91v, © Gulbenkian Museum.
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Figure H18. Gospel LA 253, folio 277v, © Gulbenkian Museum.
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Appendix J. Spectral Data

Appendix J.1. Reflectance spectra and Raman spectra
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Figure J.1. Reflectance spectra of blue colors: right, lapis lazuli (black), LA152 p. 13, mixture with
indigo (grey), LA253 f. 9r, left, azurite, LA253 f. 91v (black), compared with a reference of azurite
applied on parchment (blue).
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Figure J.2. Reflectance spectrum of malachite, from LA152 p.14.
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Figure J.3. Reflectance spectra of orange-red colors: right, vermilion (black), LA253 f. 19v, and a mix-
ture of vermilion and minium (grey), LA152 p. 14. The insert shows the first derivative which allows us
to identify the inflection point. Left, mixture of minium and orpiment, LA216 f. 11v.
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Figure J.4. Raman spectra of green color produced with orpiment (M) and lapislazuli (¥), from LA152
p- 13.
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Figure ]J.5. Raman spectra of brown color found in LA152 p. 795, composed by minium (o) and carbon
black.
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Figure J.6. Raman spectra of salmon color found LA152 p. 13, composed by cochineal, previous-
ly identified by FORS, and orpiment (H).

Appendix ] 273



Appendix J.2. X-Ray Fluorescence Spectrometry | XRF Data

Table J.1. Net count areas and standard deviation for the oranges’ key elements characteristic peaks.

Area + Std.Dev.

Doc. Ref Page Area of Analysis He L Pb L A K
LA 152 13 1 4385 +3 22,496 +5
6 13,278 + 126 7393 =101
14 1 19,492 + 149 23,721 £ 164
5 1940 + 2 4957 + 3
10 1343 + 57 31,357 + 181
509 4 798 + 55 2036 + 71 15,452 + 159
588 4 31,171 + 184 30,555 + 183
5 22,064 + 161 2357 £ 76
795 7 22,298 + 171 21,017 + 273
8 464 + 56 1534 +76 28,829 + 200
10 4298 + 86 309 + 54
3 12,254 + 124 176 + 54
LA 193 32 3 21,540 +5 6437 £5
6 11,474 + 118
7 18,046 + 4 17,896 + 3 127 +5
160 2 19,509 £ 5 3196 2
4 47,038 +7 5813 +3
3 16,352 + 4 1286 + 2
4 17,587 + 4 3990 +3 1924 + 3
LA 216 4 1 11,924 + 4 9857 + 3 12,854 +5
3 1464 + 69 3658 + 100 20,459 + 195
8 3670 + 84 4749 + 97 976 + 132
11 2 3488 + 3 27,052 £ 4 13,429 +7
4 6569 + 101 25,601 + 185 16,510 + 281
6 10,734 + 121 12,740 + 146 4096 + 201
22 1 11,065 + 123 19747 + 118
23 2 1388 + 70 6067 + 100
141 3 8604 =110 12,493 = 146 3229 =199
5 6117 + 98 10,867 + 142 7565 + 204
9 489 + 57 16,150 + 160 4232 + 220
213 5 329 + 52 11,344 =139 4564 + 193
LA 253 5 5 2902 £ 2 6462 + 3
12 4 12,844 + 4 34373 £ 5 7245 +7
19 2 5327 +3 1514 + 1 247 + 2
28 5 23,839 + 168 2719 + 74
274
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Table J.2. Net count areas and standard deviation for the yellows’ key elements characteristic peaks.

Area of Analy- Area £ Std. Dev.
Doc. Ref. Page sis y AsK Fe K
LA 152 509 2 8294 + 474
LA 193 168 7 4716 + 466
LA 216 4 3 23,300 + 622
23 1 2889 + 526
213 1 19,126 + 708
217 1 21,436 = 871
3 13,833 + 656 5834 + 93
LA 253 12 3 12,296 + 621

Table J.3. Net count areas and standard deviation for the greens’ key elements characteristic peaks.

Doc. Ref Page Areas of Area + Std. Dev.
' ' Analysis CukK As K Fe K
LA 152 13 2
14
509
588
631
795
9
LA 193 32 5 7710 =97 1043 + 468
160 1 51,543 + 233 3630 + 686
3 36,094 + 196
168 1 42,559 + 212
2 40,501 + 207
LA 216 4
7 15,700 + 134 4438 + 515
11 1 19999 + 5
141
213
LA 253 5

Appendix ] 275



100000 ~

Au La
Aulp

10000 ~

Au Ly

1000 -

AulWa
Au L

Counts

100

104/ |1 | il

1 I e e T I D A
3 6 9 12 15 18 21 24 27 30
Energy (keV)

Figure J.7. XRF spectrum obtained at a gilded area from Bible LA 152.
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Figure J.8. XRF spectrum obtained at a blue area from Gospel LA 216.
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Supplementary Material 1

TableS1. Thelist of organicand inorganic pigments identified in Armenian manuscripts. Names for the pigments

are maintained with their initial designation by the authors. Acronyms for the techniques are provided at the end

of the table.

Color Dye/Pigment Ms. Date  School Sampling Technique Spectra Ref.
WHITE
White Lead 1045-64 Kars Yes -- - Cabelli 1984
White Lead 1253-1348  Cilicia Yes PLM, XRD No Cabelli 1982-84
White Lead 13-14th ¢, Gladzor Yes PLM, XRD No Orna 1981
White Lead 14th ¢, Van Yes Raman No Keheyan 2016a
White Lead 1455-1575 Van Yes PLM, XRD No Cabelli 1982-84
White Lead 15th ¢, Van Yes Raman No Keheyan 2018
White Lead 16-17th c. Edessa No Raman No Keheyan 2016b
Calcined bone 13-14th ¢, Gladzor Yes PLM, XRD No Orna 1981
Gypsum 13-14th ¢, Gladzor Yes PLM, XRD No Orna 1981
Anhydrite 13-14th ¢, Gladzor Yes XRD No Orna 1981
Quartz 13-14th ¢, Gladzor Yes PLM, XRD No Orna 1981
Tin white (Cassiter- 1487 Noravank  Yes UXRD Yes Brostoff 2010
ite)
YELLOW
Orpiment 13-14th ¢, Gladzor Yes PLM, XRD No Orna 1981
Orpiment 1348 Cilicia Yes PLM, XRD No Cabelli 1984
Orpiment 14t c. Van Yes Raman Yes Keheyan 2016a
Orpiment 15th ¢, Van Yes Raman No Keheyan 2018
Orpiment 1455, 1575 Van Yes PLM, XRD No Cabelli 1982-84
Orpiment 16-17th c. Edessa No FORS (UV-VIS), No Keheyan 2016b
Raman, XRF
Yellow ochre 16-17th c. Edessa No FORS (UV-VIS), No Keheyan 2016b
Raman, XRF
Gamboge 13-14th c. Gladzor Yes PLM (tentatively) No Orna 1981
Organic beige 1455 Van Yes PLM, XRD No Cabelli 1982
GOLD
Gold 12-13th ¢, Cilicia Yes XRD No Cabelli 1982-84
Gold 13-14th ¢, Gladzor Yes XRD, XRF No Orna 1981
Gold 1475, 1575 Van Yes PLM, XRD No Cabelli 1982
Gold leaf (on glue 16-17thc Edessa No FORS (UV-VIS), No Keheyan 2016b
and Lead White) Raman, XRF
Gold shell 16-17thc. Edessa No FORS (UV-VIS), No Keheyan 2016b
Raman, XRF
Gold leaf (on a brown 1665 Artsakh Yes Raman Yes Baraldi 2016
layer of Cerussite,
HydTrocerussite, and
Carbon black)
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SILVER

Silver 12-13th ¢, Cilicia Yes PLM, XRD No Cabelli 1984
Silver 1455,1475  Van Yes PLM, XRD No Cabelli 1982
ORANGE
Minium 13-14th ¢, Gladzor Yes PLM, XRD No Orna 1981
Minium 14th c, Van Yes Raman, FTIR, No Baraldi 2016
SEM/EDS
Red Lead 15t ¢ Van Yes Raman Yes Keheyan 2018
Red Lead 1609 - No Raman No Maybury 2018
Minium 16-17" c. Edessa No Raman Yes Keheyan 2016b
Minium 17 e Cesarea Yes Raman Yes Baraldi 2016
Red Lead 1707 -- No Raman No Maybury 2018
Red Lead 18th c, -- No Raman No Maybury 2018
Realgar 1455 Van Yes PLM, XRD No Cabelli 1982
RED
Vermilion 1045-64 Kars Yes - - Cabelli 1984
Vermilion 1253-1348 Cilicia Yes PLM, XRD No Cabelli 1982-84
Vermilion 13-14th ¢, Gladzor Yes PLM, XRD No Orna 1981
Vermilion 14th ¢, Van Yes SEM/EDS No Keheyan 2016a
Cinnabar 15t ¢ Van Yes Raman Yes Keheyan 2018
Vermilion 1455-1575 Van Yes PLM, XRD No Cabelli 1982-84
Vermilion 16thc. -- No Raman No Maybury 2018
Cinnabar 16-17th c. Edessa No FORS (UV-VIS), No Keheyan 2016b
Raman, XRF
Vermilion 1609 - No Raman No Maybury 2018
Vermilion 17thc. Cesarea Yes Raman No Baraldi 2016
Vermilion 1707 - No Raman No Maybury 2018
Vermilion 18th ¢, -- No Raman No Maybury 2018
Red ochre 974 - Yes Raman Yes Eliazyan 2021
Red lake (madder) 13-14thc. Gladzor Yes PLM, UV-VIS No Orna 1981
Fluorescent dye (Ar- 1665 Artsakh Yes Raman, SERS No Baraldi 2016
menian cochineal
likely)
Fluorescent dye (Ar- 17thc Cesarea Yes Raman, SERS No Baraldi 2016

menian cochineal
likely)

Organic Red Lake
Red Lake (probably
Madder)

Red Lake (probably
Madder)

Red Lake

Red Lake (probably
Madder)

1045-64
1253-1348

1455-1575

13-14th ¢,
1487

Kars

Cilicia

Van

Gladzor

Noravank

Yes
Yes

Yes

Yes
Yes

FTIR

FTIR

PLM, UV-VIS
FTIR

No
Yes

Cabelli 1984
Cabelli 1982-84

Cabelli 1982-84

Orna 1981
Brostoff 2010
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Lac Dye probably 15hc Van Yes FORS (UV-VIS), Yes Keheyan 2018
SERS, Fluorimetry
Armenian cochineal 16-17% c. Edessa No FORS (UV-VIS) Yes Keheyan 2016b

Cabelli 1982

No

No

Yes
Yes

Cabelli 1984
Cabelli 1982-84
Orna 1981
Keheyan 2016a

Cabelli 1982-84
Brostoff 2010

Keheyan 2018
Maybury 2018
Keheyan 2016b

Baraldi 2016
Maybury 2018
Maybury 2018
Orna 1981
Baraldi 2016
Cabelli 1982
Keheyan 2016b

Eliazyan 2021
Maybury 2018
Keheyan 2016a
Keheyan 2018
Maybury 2018
Maybury 2018
Keheyan 2016b

Keheyan 2016b

Keheyan 2016b

Keheyan 2016a
Baraldi 2016

Organic purple 1455 Van Yes PLM, XRD No
[ —

Ultramarine 1045-64 Kars Yes --

Ultramarine 1253-1348 Cilicia Yes PLM, XRD

Ultramarine 13-14th ¢, Gladzor Yes PLM, XRD

Ultramarine 14th c, Van Yes Raman, FTIR,
SEM/EDS

Ultramarine 1455-1575 Van Yes PLM, XRD

Ultramarine 1487 Noravank Yes XRE, ESEM/EDS,
FTIR, uXRD

Ultramarine 15t ¢ Van Yes Raman

Lapis Lazuli 16thc, - No Raman

Ultramarine 16-17thc. Edessa No FORS (UV-VIS),
Raman, XRF

Lazurite 17thc. Cesarea Yes Raman

Lapis Lazuli 1707 - No Raman

Lapis Lazuli 18thc, - No Raman

Azurite 13-14th ¢, Gladzor Yes PLM, XRD

Azurite 1665 Artsakh Yes Raman

Smalt 1455 Van Yes PLM, XRD

Smalt 16-17t . Edessa No FORS (UV-VIS),
XRF

Indigo 974 -- Yes FTIR

Indigo 1304 - No Raman

Indigo 14t ¢ Van Yes FTIR

Indigo 15th ¢, Van Yes Raman

Indigo 16thc. -- No Raman

Indigo 1609 - No Raman

Indigo 16-17thc. Edessa No FORS (UV-VIS),
Raman, XRF

N

Verdigris 16-17th c. Edessa No FORS (UV-VIS),
Raman, XRF

Malachite 16-17th c. Edessa No FORS (UV-VIS),
Raman, XRF

Antlerite 14th c. Van Yes Raman

Antlerite 17 Cesarea Yes Raman

Gamboge (olive) 13-14th c. Gladzor Yes PLM (tentatively)

BLACK

No

Orna 1981

Charcoal black 13-14th ¢, Gladzor Yes PLM, XRD
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Carbon 14th c, Van Yes Raman, FTIR, No Keheyan 2016a

SEM/EDS

Iron-gallink carbon  15thc. Van Yes Raman, FORS, No Keheyan 2018
SEM/EDX

Carbon Black 16-17th c. Edessa No FORS (UV-VIS), No Keheyan 2016b
Raman, XRF

Carbon Black 17thc, Cesarea Yes Raman No Baraldi 2016

* PLM = Polarized light microscopy; XRD = X-ray Diffraction; XRF = X-ray Fluorescence; FORS = UV-Visible
diffuse reflectance spectrophotometry with Optic Fibres; FTIR = Fourier Transform infrared spectroscopy; UV -
VIS = UV-visible spectrophotometer; Raman = Raman microscopy; SERS = Surface-enhanced Raman spectrosco-
py; SEM/EDS = Scanning electron microscopy/energy dispersive x-ray spectrometry; ESEM/EDS = Environ-
mental scanning electron microscopy/energy dispersive spectroscopy.
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TableS2. Thelist of pigment mixtures identified in Armenian manuscripts. Names for the pigments are main-

tained with their initial designation by the authors. Acronyms for the techniques are provided at the end of the

table.
Color Dye/Pigment Ms. Date  School Sampling Technique Spectra Ref.
YELLOW
Orpiment+Organic 1045-64 Kars Yes - - Cabelli 1984
yellow
Orpiment+Organic 1253-1348 Cilicia Yes PLM, XRD No Cabelli 1984
yellow
Orpiment+Organic 1475 Van Yes PLM, XRD No Cabelli 1984
yellow
Raelgar+Orpiment+ 13-14thc Gladzor Yes PLM, XRD No Orna 1981
Gamboge+Massicot
Orpiment+Massicot 13-14thc Gladzor Yes PLM, XRD No Orna 1981
Realgar+Orpiment+ 13-14thc Gladzor Yes PLM, XRD No Orna 1981
Vermilion+Charcoal
black
Vermilion+Gamboge 13-14thc. Gladzor Yes PLM, XRD No Orna 1981
+Gypsum
VermiliontGamboge 13-14thc. Gladzor Yes PLM, XRD No Orna 1981
ORANGE
Vermilion+White  1045-64 Kars Yes - -- Cabelli 1984
Lead+Organic yellow
Vermilion+White  1253-1348  Cilicia Yes PLM, XRD No Cabelli 1984
Lead+Organic yellow
Vermilion+White  1455-1575  Van Yes PLM, XRD No Cabelli 1984
Lead+Organic yellow
Vermilion+Orpimemt 1253-62 Cilicia Yes PLM, XRD No Cabelli 1982
+Organic yellow
Vermilion+Orpimemt 1253-62 Cilicia Yes PLM, XRD No Cabelli 1982
+Organic yellow
Orpiment+Minium 13-14thc. Gladzor Yes PLM, XRD No Orna 1981
Red Lead+Vermilion 1487 Noravank  Yes XRF, ESEM/EDS No Brostoff 2010
Red Lead+Vermilion 16thc. - No Raman No Maybury 2018
Cinnabar+Minium 16-17%c. Edessa No Raman Yes Keheyan 2016b
Red Lead+Vermilion 1707 - No Raman No Maybury 2018

Red Lake + White
Lead

13-14th c.

Gladzor

Yes

PLM, XRD

No

Orna 1981

Supplementary Material 2

283



Vermilion+White
Lead

Tin white+Red Lake
likely

1253, 13th  Cilicia

c
1487

Noravank

Yes

Yes

PLM, XRD

No

XRF, ESEM/EDS, No

FTIR, pXRD

Cabelli 1984

Brostoff 2010

Vermilion+Organic
red and blue
Vermilion+Organic
red and blue
Vermilion+Organic
red and blue
Vermilion+
Ultramarine+Organic
red

Vermilion+
Ultramarine+QOrganic
red

Red lake+
Ultramarine

1045-64

1253-1348

1455-1575

1045-64

1253-1348

13-14th ¢,

Kars

Cilicia

Van

Kars

Cilicia

Gladzor

Yes

Yes

Yes

Yes

Yes

Yes

PLM, XRD

PLM, XRD

PLM, XRD

PLM, XRD

Cabelli 1984

Cabelli 1984

Cabelli 1984

Cabelli 1984

Cabelli 1984

Orna 1981

Indigo+Cinnabar
(dark blue/violet)
Indigo+Cinnabar
(dark blue/violet)

Ultramarine+Smalt+
Tin White+possibly
Quartz, Indigo, and
Lead White (medium
blue)

14th ¢,

15th ¢,

1487

Van

Van

Noravank

Yes

Yes

Yes

Raman,
SEM/EDS
Raman,
(UV-VIS),
SEM/EDX

XRF, ESEM/EDS, Yes

FTIR, uXRD

FTIR, No

FORS No

Keheyan 2016a

Keheyan 2018

Brostoff 2010
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Orpiment+Organic
blue
Vermilion+White
Lead+Organic blue
and yellow (olive)
Orpiment+Organic
blue
Orpiment+Organic
blue

Organic yellow+
Ultramarine

1045-64

1262

1253-1348

1455-1575

1253-1348

Kars

Cilicia

Cilicia

Van

Cilicia

Yes

Yes

Yes

Yes

Yes

PLM, XRD

PLM, XRD

PLM, XRD

PLM, XRD

Cabelli 1984

Cabelli 1984

Cabelli 1984

Cabelli 1982

Cabelli 1984
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Orpiment+ 13-14th ¢, Gladzor Yes PLM, XRD No Orna 1981

Ultramarine
Orpiment+Gamboge 13-14thc. Gladzor Yes PLM, XRD No Orna 1981
+ Ultramarine
Orpiment+ 13-14th ¢, Gladzor Yes PLM, XRD No Orna 1981
Ultramarine+
Vermilion+Anhydrite
Orpiment+Azurite 13-14thc Gladzor Yes PLM, XRD No Orna 1981
Orpiment+Indigo  14%c Van Yes Raman Yes Keheyan 2016a
(Vergaut)
Orpiment+Indigo 15th ¢, Van Yes Raman, FORS No Keheyan 2018
(Vergaut) (UV-VIS),
SEM/EDX
Indigo+Orpiment 1609 - No Raman No Maybury 2018
Indigo+Orpiment 16-17th c. Edessa No FORS, Raman, No Keheyan 2016b
XRF
Indigo+Litharge 1665 Artsakh Yes Raman Yes Baraldi 2016
(light green)

BROWN
Vermilion+Orpiment 13-14thc. Gladzor Yes PLM, XRD No Orna 1981
+Gypsum+Charcoal
black
Vermilion+Orpiment 13-14th ¢, Gladzor Yes PLM, XRD No Orna 1981
+Whiting+Charcoal
black+Iron oxide
hydrate
White Lead+ 1348 Cilicia Yes PLM, XRD No Cabelli 1984
Orpiment+Vermilion
and black pigment
Massicot+Carbon 1665 Artsakh Yes Raman Yes Baraldi 2016

FLESH
Vermilion+White  1253,1262  Cilicia Yes PLM, XRD No Cabelli 1984
Lead+Organic yellow
Orpiment+Realgar 13-14thc Gladzor Yes PLM, XRD No Orna 1981
Orpiment+Realgar+ 13-14thc Gladzor Yes PLM, XRD No Orna 1981
Gamboge+Gypsum
Vermilion+Anhydrite 13-14thc. Gladzor Yes PLM, XRD No Orna 1981
+Gamboge
Vermilion-based 1487 Noravank  Yes XRF No Brostoff 2010
(flesh+drawing lines)
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INKS

Black ink: Iron-gall
Black ink: Iron-gall
(from the painted
area)

Black ink: Iron-gall
Black ink: Iron-gall
Black ink: Iron-gall

Red ink: Cinnabar
Red ink Vermilion
Red ink: Cinnabar

974
14th c,

14-15th ¢,

16t ¢
15t ¢,

14th ¢,
1487
16t c.

Van

various

Van

Van

Noravank

Yes
Yes

No
Yes
Yes

Yes
Yes
Yes

FTIR
Raman, FTIR,
SEM/EDS

NIR

Py/GC/MS
Raman, FORS,
SEM/EDX
Raman, SEM/EDS
XRF

Py/GC/MS

Yes

Yes
Yes

Eliazyan 2021
Keheyan 2016a

Rabin 2014
Keheyan 2009
Keheyan 2018

Keheyan 2016a
Brostoff 2010
Keheyan 2009

* PLM = Polarized light microscopy; XRD = X-ray Diffraction; XRF = X-ray Fluorescence; FORS = UV-Visible
diffuse reflectance spectrophotometry with Optic Fibres; FTIR = Fourier Transform infrared spectroscopy; UV -
VIS = UV-visible spectrophotometer; Raman = Raman microscopy; SERS = Surface-enhanced Raman spectrosco-
py; SEM/EDS = Scanning electron microscopy/energy dispersive x-ray spectrometry; ESEM/EDS = Environ-
mental scanning electron microscopy/energy dispersive spectroscopy; SEM/EDX = Scanning electron microsco-
py/energy dispersive X-ray spectroscopy; NIR = Near Infrared Reflectography; Py/GC/MS = Pyrolysis/gas
chromatography/mass spectrometry.
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