
Internal Reconstruction of the Glagolitic Line System
The Glagolitic five line system has helped analytical Glagolitic paleography develop its own methods of research. It has altered the way modern scholars study the historical development of Glagolitic script. This is essay is a critical survey of several different aspects of this graphic models’s contribution to new insight into the position and size of the Glagolitic characters. Special attention is given to the line system of writing found in the oldest Glagolitic documents dating from tenth to twelfth centuries.

Paleography deals with paleo-signs. An old sign consists of an old “signifier”, an old “signified” and the history of the connection between the two. The script analysis deals with "the signifier," the paleography of reading deals with "the signified" and the history of script deals with the evolution of the connection between the signifier and the signified.
 

This division into three branches, introduced by Léon Gilissen
 and Albert D'Haenens
 in the 1970s, in a discussion on the methodology of paleographic research, particularly furthered the development of script analysis, started with the introduction of the parameter of ductus in the 1950s by Jean Mallon.
 Besides ductus, other parameters for script analysis are: character size, position and graphic design.
 In this article I shall analyze the character size and position in the line system.

The Glagolitic script was used in Old Church Slavonic from the ninth to the twelfth centuries, except in Croatia where it was used until the nineteenth century. Most scholars agree that the oldest extant Glagolitic manuscript is the Missal known as “Kiev Fragments,” which dates back to the second half of the tenth century
. The lack of ninth century sources
 has engendered up to forty different theories on the genesis of Glagolitic script. The more recent ones
 describe the Glagolitic alphabet as a coherent graphic system invented by a creative individual,
 most likely St. Cyril-Constantine the Philosopher (827-869), though opinions on the way he did it.
It is important to reconstruct the oldest line system in order to establish the oldest type of the Glagolitic alphabet and its origin. Most scholars consider the tenth-twelfth century Glagolitic sources to have all been written in different line systems or even without rules. Vjekoslav Štefanić emphasized the need to understand this phenomenon, stating that, once defined, the line system would enable scholars to differentiate between varieties of Glagolitic script
 and Hamm stressed the importance of identifying the oldest line system in order to date sources.
 
Glagolitic paleographers have been aware that the two-line system is not the first writing system. According to Menhart the two-line system had to be a secondary phenomenon; otherwise, "how to understand the attitude of scribes who stopped using the original two-line base?"
 Štefanić says that "over time the Glagolitic becomes a two-line script”,
 and Fučić thinks that the original Glagolitic script could not fit between two lines because of the different size and position of its characters.
 Although the three agree that the two-line system represents Glagolitic script’s second developmentary phase, their thoughts about the first vary. They do not illustrate their opinions.

Although considered the oldest by the majority of scholars, KF is the third in Thorvi Eckhardt’s chronological order since, according to her, the oldest characters were “unlikely to have been originally created hanging”.
 We do not know all the sources, and therefore should keep in mind that KF is the oldest among extant sources but not necessarily the oldest overall.  Štefanić was more cautious on this point. He stated that the oldest sources have characters hanging on the upper line
 without calling this the oldest line system. He describes different character sizes in KF as rustic without defining what rustic means - probably lack of skill or knowledge in stretching characters between two lines proportionately. The tenth-twelfth century Glagolitic Biblical and liturgical texts, however, are neatly written. Different character size and position, therefore, cannot be the result of the scribe's ignorance or negligence.
 Eckhardt says that the KF script is clear, well laid out, readable and neat.
 I will demonstrate that scribes were had an above average education and that there is a reason behind this difference in character size and position.

Thorvy Eckhardt supposes that two-line system is the oldest and therefore ZG and AG (Fig.1.1 and 1.2 respectively) are therefore older than KF (Fig. 1.3) only because they are written in the two-line system. The fourth oldest source according to Eckhardt is OA with characters "around the middle line"
 (Fig. 1. 4).
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Figure 1. Thorvi Eckhardt’s line systems: (1) ZG; (2) AG; (3) KF; (4) OA.
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Figure 2. Eckhardt’s lines applied to the whole alphabet
I applied Eckhardt’s lines (Fig. 2) to the whole proposed alphabet to verify if they properly describe character size and position. The lines confirm Eckhardt’s own statement that in ZG and AG “most frequently the script floats between the lines” (Fig. 2.1 and 2.2 respectively). She does not describe the rules of floating
 although it would be indispensable here to define the different character sizes which allow floating. Fig. 2.3 shows that the significant size difference in KF characters cannot be described by one upper line. Fig. 2.4 reveals that the middle line falls in the middle for five or six characters only. For the others, it is an upper line from which they hang. From Eckhardt's illustrated yet transparent hypothesis, it is obvious that upper, middle or lower lines cannot successfully describe character size or position. It is a useful demonstration of the difficulties inherent in defining the earliest line system. 

Indeed, from the two-line point of view, the characters from other old Glagolitic sources, like the Sinai Prayer Book, the Krk Inscription or the Prague Fragment, also seem inconsistent. KF and OA, with Eckhardt’s one line, either upper (Fig. 2.3) or "middle" (it is not really middle, Fig. 2.4), are likewise exceptions to the two-line system. 
Now we come to an internal reconstruction of the line system in analytical Glagolitic paleography. All the aforementioned characteristics of different line systems in the oldest known sources point toward an unknown older maximal system which would allow for all these variants. Such a maximal system was discovered by the graphic artist Vasil Yonchev.
 According to him, the the line system evolved from five lines down to two lines in Croatian square type Glagolitic. Conversely, the Greek and Latin line-systems went from two lines up to four lines, allowing Yonchev to conclude that the Glagolitic simply went in the opposite direction.
 A more accurate comparison, however, reveals two Glagolitic phases: the first phase, from five to two lines, has no parallel in the Greek or Latin script. The second phase when the two-line system in the thirteenth-fifteenth centuries square type Croatian Glagolitic changed to the four-line chancery and literary minuscule or cursive writing from the sixteenth to the nineteenth centuries with character parts below and above the central field of writing as had occurred in the Greek minuscule centuries before, matches Greco-Latin line system development. As Croatia has used the Glagolitic script for almost a thousand years in, all types of Glagolitic line systems may be found in Croatian Glagolitic sources, including the five-line system, as we will see in the Krk inscription. 

Yonchev discovered the geometric model or rosette that produces Glagolitic characters (Fig. 3) and the five-line system (Fig. 4):
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Figure 3. Yonchev’s rosette producing Glagolitic characters
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Figure 4. The rosette producing five lines and different character heights

The five lines are: two tangents that go through the points A and B, the diameter (C-D) and two lines, E-G, H-F. The four fields are of two sizes: field “a” has three units (a = 3), field “b” has 7 units (b = 7). The four fields are in the following relation to each other -

 a : b : b : a = 3 : 7 : 7 : 3 (Fig. 4). Adding all the fields produces the maximum height: 20 units. The character heights are thus easy to measure as the fields are defined. Some characters occupy four fields with 20 units (3+7+7+3), three fields with 17 units (3+7+7), two fields with 10 (3+7) or 14 units (7+7), and the shortest character (“t”) occupies only one field. 
 

Considering all the yet unsolved problems in the earliest period of Glagolitic literacy, one could only wish for such a coherent, elegant geometrical, logical and consistent solution for the first line system. The result of Yonchev’s twenty-year research, it is the greatest discovery ever made in Glagolitic paleography.

Being a graphic artist, he was not able fully to apply his results in the Glagolitic paleography, especially not on the level of script analysis methodology, though he did lay a solid foundation for subsequent scholars. Application of Yonchev's graphic model has gone in two productive directions: firstly, it has helped create an overall methodology for script analysis, and, secondly, it has helped solve particular paleographic problems. Both levels are intertwined, and each produces good results for the other. 

On the methodological level, Yonchev’s model changed paleography’s approach from inductive (sources to model) to deductive (model to sources). Abstract analyses of proportion, ductus, graphic design and line systems, as applied to sources, allow for an exactness and accuracy that have been used even in optical and numerical research in the field of physics.
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Figure 5. The character heights of the rounded type

The rounded type has six different character heights: 6, 10, 14, 16, 17 and 20 units (Fig. 5). This explains why characters differ in size and position with a uniformity and consistency that have enabled precise analyses of the character size of triangular, rounded and square type on the abstract level.
 Once defined on an abstract level, the pattern governing character size may be compared with the difference in character sizes in a particular document.
1. Such ann approach was used to study KF, f. 1v. The similarities between KF’s  character heights and Yonchev’s rounded graphic model are obvious. In both systems t is shorter than š, š is shorter than ž, ž is shorter than g, g is shorter than a. Far from negligent, scribes had to be in fact extremely skillful to maintain such different character sizes throughout a text.
 Although KF’s scribe hung characters on the upper line, he remained faithful to the different sizes. Fig. 6. illustrates the visual similarity of a) KF’s original text (1v, ll. 4, 5) with b) the model in which all shorter characters are shifted to the upper line and c) the model character position as it emerges from the rosette. 
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Figure 6.

a) KF 1v, 4 and 5; b) the same text in the rounded type shifted on the upper line

c) the same text in the rounded type in the original rosette position

Ninety-six percent of KF 1v’s total average character height matches that of Yonchev’s abstract model, 98% without the semivowel.
 In this way the differences in character size may be established as a system, not a failure.

Further analysis shows that the scribe of KF was fully familiar with the graphic model and tried to follow the character sizes throughout the text to the best of his abilities. The red line on the chart illustrates how close he was to the original model (Fig. 7).
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Figure 7. Character height in KF 1v, lines 4 and 5 (red)

and Yonchev’s model (blue)

2. The five-line system also explains the phenomenon of the fragmented ductus. If a quill starts and/or stops at every line, it produces the fragmented ductus found in BP.
 Exact ductual analysis proved that, on average, 12.4 quill applications were used per character in BP (Fig. 8), five to twenty-six strokes per character.
 If the five line system is ignored, the same characters can be executed with an average of five strokes per character - if the quill connects all the strokes it can without stopping. The fragmented ductus cannot be realized in a two-line script.

[image: image8.jpg]—»

) e £ 3 AN ,J—tn
)

x\./‘l l f f\“’ 7
3 —_ P’
LR —%—»; = f W L
¥ r' ‘*I* —_— 3 r/ \‘)\" ‘\_'}

My (\/\
A f,im“"‘ SE

&~

/H\/x.:\./a/v
B — —
/“/ \" SR NN A2 { }\4..



[image: image9.jpg]
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b)

Figure 8.

a) The fragmented ductus of BP by Ivan Dobrev
; b) the same with lines.

Reconstruction of the line system according to the number of strokes per character yields the following results: out of 36 characters two have three lines, six have four lines, 24 have five lines, three have six lines and one has seven lines (Fig. 8b). The total of 175 lines divided by 36 characters gives an average number of five lines (exactly 4.86).

The nearest graphic type with a fragmented ductus similar to BP is the ductus of the rounded type model with its average of 11.3 strokes per character. Ninety-one percent of BP’s ductus matches that of the model. Ignoring the lines, BP’s ductus may be written with approximately five strokes. Thus the rounded type model of fragmented ductus is the perfect explanation for the fragmented ductus in BP (Fig. 9).
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Figure 9. The fragmented ductus of the rounded Glagolitic type.

Average number 

of strokes per character


Model

BP 
% of similarity

1. Maximum




11.3

12.4

91%
2. Minimum



 
4.97

 5

99%
3. Lines per character



 5

 4.86

97%

From the above table it is clear that the similarity of the maximum number of strokes in the model and in BP is 91%. The similarity of the minimum number of strokes in the model and in BP is 99%. The similarity of the number of lines in the model and in BP is 97%. The average similarity between the model and BP is 94,33% (91 + 99 + 97 = 287 and 287/3 = 94,33).
3. The fact that the title characters are placed between two lines puzzled Glagolitic paleographers who offer various explanations for that phenomenon. Yonchev believed that their position is far from the position in the original position in the rosette. During the process of creating the computer font for the Glagolitic title characters, however, the five-line system excellently facilitated the creation of these title characters, revealing that they do in fact belong to the five-line system.
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Figure 10. Title characters in SP 24 v:  r ь n i m ь p s l m ъ d v ъ
 in the five line system (up) and in the model (down)
It is obvious from the illustration (Fig. 10), that the outer narrow fields store almost all the character loops. By stretching the characters between the upper and lower lines, the scribe solved the problem of the different sizes. If this had been the first writing system, who would have dared to tamper with it later? Hence it must be the second and not the original first phase of script development.
4. According to Yonchev, the five-line system appears most consistently in PF.
 However, his statement wants proof. The position of the characters in PF, shown bellow, demonstrate that Yonchev was right (Fig. 11.).
 The first row is PF, the second is the rounded type model. Characters “d”, “l” and “š” float both in PF and in the model.
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Figure 11. The character position in PF (up) and  the rounded type model (down)
It is obvious that the PF character morphology is not so much rounded as it is triangular, providing additional evidence of the connection between PF and the original triangular type of the Glagolitic script, emerging from the rosette together with the five-line system.
5. Yonchev was not aware that his line system provides a key toward understanding the unusual position in KI. Yet his model reveals that KI’s writing it is not "uncoordinated script," as Fučić had concluded,
 but the oldest and most coordinated writing system of the text in question

.
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Figure 12. Character position in KI and in the model

Comparison of KI with the model shows that three out of three “d”s are above the middle line, two out of two “t”s hang on the middle line, one out of one “v” hangs on the middle line: exactly their position in the rosette. Thus KI matches the oldest character position by 100%, proving that it follows the oldest Glagolitic writing system (Fig. 12).

Summary
Glagolitic paleographers, with the exception of Thorvi Eckhardt, agree that the two-line system is not the oldest writing system in Glagolitic script. The inadequacy of the one- or two-line system when applied to the four oldest Glagolitic sources became obvious after laying Eckhardt’s lines over her own drawings. Yonchev’s  five-line model has allowed for exact deductive analyses with clear definitions, instead of the expressions: “floating”, “hanging”, “untidy” and “rustic.” The similarity with the model is expressed in percentages for each of the different parameters. While the 96%-98% similarity of KF with the model is on the level of the character size, the 91%, 99% and 97% similarity of BP to the model is on the level of the maximum and minimum number of strokes and number of lines in the line system respectively. 

The fragmented ductus in the model justifies the unusual ductus in BP, otherwise an inexplicable phenomenon.
The model also explains the hanging position of the shorter characters in KF. The scribe did not change the size of the characters but merely their position by shifting the shorter characters to the upper line. Therefore, while the character position here is not the oldest among Glagolitic writing systems, the character size is. 

The five-line system helped design the computer font for the title characters and perfectly describes the title characters in SP. It proves that the scribes were aware of the possibility of making the characters equal in size, yet still decided to keep the two-line writing system only in the titles of the oldest sources, reminding us that different character positions and sizes are not the result of scribal negligence or ignorance but a deliberate choice.

Uneven character size and seemingly uncoordinated character positions have sometimes been called “untidy” and “rustic”. The position of characters in the five-line writing system perfectly explains the apparent lack of coordination found in PF and KI.

Thus an internal reconstruction of the Glagolitic line system was made possible by different relics of the original five line system emerging from the rosette. The presence of these relics in the sources mentioned provides evidence for the first form of Glagolitic script to come out of the rosette. The line system has thus helped solve the puzzle concerning the oldest Slavic alphabet in an elegant fashion.
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Figure 13. The triangular and the rounded Glagolitic Script

Abbreviations of the mentioned Glagolitic sources:

AG - Assemani Gospel, 10-11th century, Gospel Readings, Biblioteca apostolica Vaticana (Rome), Cod. Slav. 3.

BP - Bojana Palimpsest, incomplete Cyrillic Lectionary, 12-13th century, Russian State Library (Moscow), starting from folio 109r, 42 subsequent folios are written over erased Glagolitic text.

KF - Kiev Fragmetst, Liturgical text (part of a Missal), 2nd half of the 1. 2nd half of the 10th century, The Central Scientific Library (Kiev), DA/P 328.

KI - Krk Inscription, 10-11th century, Krk, Island of Krk, Croatia.

OA - Okhrid Acts of the Apostles, end of 12th century. Moscow. Cyrillic text with Glagolitic insertions.

PF - Prague Fragment, Liturgical text, 11th century, St. Vitus Archive, Hradčani
SP- Sinai  Psalter, 11th century, St. Catherine Monastery, Mount Sinai.

SPB - Sinai Prayer Book, Collection of Prayers, 2nd half of the 11th century, St. Catherine Monastery, Mount Sinai, No. 37.

VT - Valun Tablet, 11th century, Glagolitic and Latin Inscription, Valun, The Island of Cres, Croatia.
ZG - Zograf Gospel, 2nd half of the 10th century, Russian National Library (Sanktpeterburg), Glag 1. 
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Figure 13. The rosette in front of a scribe

*The paper, entitled The Glagolitic Line System, has been presented at the International Conference on Historical Linguistics; see Abstract Booklet, The 16th International Conference on Historical Linguistics, Copenhagen, Denmark, August 11-15, 2003, p. 206.


�Comparison between the three-part structure of a sign with the three branches of paleography was first introduced by M. Čunčić (cf. 1985, 33, and 1997, 2-3). The Paleography of reading deals with transliteration (transformation of codes) and transcription (reconstruction of the pronunciation) and presupposes knowledge of the language and comprehension of the text. Script analysis or analytical paleography uses analytical approach: it treats a graphic sign in its graphic design as an abstract and individual phenomenon, produced in a short period of time. Script history  traces a graphic sign through a longer period of time in order to identify how it developed through various types. It deals with the genesis and the evolution of the connection between the signified and the signifier. It explains and conjoins the results of the other two fields in a synthesis of the various visions of ancient writings; Cf. D’Haenens 1975, 193.


� Gilissen 1973. Ornato 1975, 198-234.


� D’Haenens 1975, 175-198.


� Jean Mallon 1952.


� These parameters were systematically applied to the three types of  Glagolitic script; Čunčić 1985, 1998, 1999.


� Abbreviations are explained at the end of the article.


� These sources seem to be destroyed during the time of persecution of the Slavic liturgy that had been introduced by the Byzantine missionaries Sts. Cyril (827-869) and Methodius (815-885).


� Older theories look for similarities between the Glagolitic script and other alphabets, from which the former might have had borrowed certain characters.


� Cf. Eckhardt 1955, Kiparsky 1964, Auty 1971, Ilčev 1980, Yonchev, Yoncheva 1982, Yonchev 1997, Čunčić 1985, Čunčić 1995-96. 


� Štefanić 1960, 23.


� Hamm 1952, 42-43.


� Menhart 1956, 199 (italics is mine).


� Štefanić 1958/59, 26 (italics is mine).


� Fučić 1982, 7.


� Eckhardt 1955, 77-78. Menhart has suggested that Professor Eckhard should have taken linguistic issues into consideration when explaining why KF is the oldest; cf. Menhart 1956, 198-199.


� Štefanić 1958/59, 26.


� Žagar describes the old Glagolitic system of writing as uncoordinated, unarranged, inconsistent, “unordered and very untidy” thus implying that scribes were negligent or uneducated. Žagar 2000, 137. 


� Eckhardt 1955, 76.


� Ibid., 72-73.


� Ibid., 72.


� Ibid., 75.


� Yonchev, Yoncheva 1982, 135-137.


� Ibid., 134.


� This image is taken from Yonchev 1997, 82-83.


� The character “t” occupies six units, which is less than one field, because the two circles come from the sections that occupy the whole field (seven units).


� Institute of Physics, University of Zagreb. These results show that the graphic design of the characters in KI is similar to that of the rounded type by 81%, and to the triangular type by 19%, in VT, it is similar to the triangular type by 36%, and to the rounded type 44%. Mrčela 2002, 71. 
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