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Copying, Emergence, and 
Digital Reproduction
Transferring Medieval Manuscript 

Culture into an Electronic Edition*

4Proceeding from Walter Benjamin’s ideas on technical reproduction, 
this essay examines the phenomenon of medieval manuscript culture 

being reduced and preserved through the medium of digital editing. This 
effect is demonstrated with reference to the Bern Parzival Project, which 
captures Wolfram von Eschenbach’s romance (ca. 1200) in its rich manu-
script transmission. Various components of the electronic edition, including 
a synopsis of different textual versions, single manuscript transcriptions, 
and unrooted phylograms borrowed from microbiology for the purpose 
of documenting witness relationships are discussed here in the context of 
theoretical issues situated on the boundaries between the sciences and the 
humanities.

I
Electronic editions reproduce the original text in digital form. In doing 
so they multiply the text for an anonymous and heterogeneous reader-
ship whose interests and needs lie beyond the editor’s ken or control. To 
some degree the diversity of user habits corresponds to the variety and 
mobility of the texts copied in medieval manuscripts. But in contrast to 
digital reproduction, the reproduction of texts by hand is never “me-
chanical” in the sense that they are automatically or identically repro-
duced. Rather, the act of manual copying supports a creative handling 
of the textual tradition, allowing for scribal changes, extensions and 
shortenings, replacements, and innovative re-emphases.

This essay focuses on aspects of the digital edition of Parzival, a 
German Arthurian romance composed shortly after 1200 by Wolfram 
von Eschenbach.1 In doing so, it begins with certain points made by 
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Walter Benjamin in his celebrated 1936 essay on The Work of Art in the 
Age of Mechanical Reproduction.2 To put it in Benjamin’s terms, even as 
it is being reproduced and changed, a textual tradition written by hand 
preserves its “aura,” the “presence in time and space” of an artwork 
that, according to Benjamin, every single manuscript is supposed to be 
(214). By contrast, digital reproduction tends to diminish this “auratic” 
status of scribal copying, and yet it helps the readers to find their way 
through the complex medieval tradition of fluid texts transmitted in 
numerous manuscripts. As Benjamin puts it: “The technique of repro-
duction detaches the reproduced object from the domain of tradition. 
By making many reproductions, it substitutes a plurality of copies for a 
unique existence.” But as a result, it “permit[s] the reproduction to meet 
the beholder [or, as we might say: the recipient] … in his own particular 
situation, it reactivates the object reproduced” (Benjamin 215).

In the following essay, I will apply these notions of aura and techni-
cal reproduction to copying processes that occur in phenomena from 
molecular biology. This intermingling of disciplines may be somewhat 
unconventional, but when preparing this article, I was surprised to find 
a whole range of publications arguing that evolutionary analysis tends 
to transcend its exclusively scientific boundaries and spreads into the 
field of the humanities. One example is the Oxford physiologist Denis 
Noble’s monograph The Music of Life which, as the subtitle says, deals 
with Biology beyond Genes. In contrast to evolutionary biologists such 
as Richard Dawkins, Noble argues that there is no proper “genetic pro-
gram,” nor even a “privileged level of causality in biological systems” 
(Noble xii; see also 51–54). Instead, he propagates the idea of a “multi-
cellular harmony” that he relates to the ways in which music works, i.e., 
to its reliance on the interplay of instruments and orchestras, of conduc-
tors and composers (Noble 97; see also 93–95).

Other publications go in a similar direction. In his book entitled 
Jenseits der Gene (“Beyond the Genes”), the Austrian-Swiss analytical 
chemist Gottfried Schatz refers not only to music, but also to art and 
mythology, when he describes genetics as a “hereditary system” to be 
compared with cultural traditions (Schatz 9). This bridging of the gap 
between the sciences and the humanities is even more marked in the 
work of the French medical scientist Jean-Claude Ameisen, who has 
published a book on the topic of cell suicide, i.e., the idea that cells in 
human bodies must continuously die or self-destruct in order to main-
tain the life of the organism: “Nous sommes, à tout moment, pour par-
tie en train de mourir et pour partie en train de renaître” (“We are to 
some extent at every moment about to die and to be reborn”; Ameisen 
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17). In the title of his book, Ameisen calls this process La sculpture du 
vivant—“the sculpture of life” or even “the sculpting of life.” Besides 
this association with plastic art, he includes multiple references to myth 
and literature from the European tradition. This latter book in particu-
lar, with its concept of a mort créatrice, a death enabling new life in the 
cell system (as the subtitle states), opens up connections to a number of 
themes and topics from religious, philosophical, and literary traditions. 
Wolfram von Eschenbach’s Parzival, which is currently being edited in 
the Parzival Project mentioned above, is another example.

This article assesses some textual phenomena that come up in the 
manuscript transmission of the Parzival romance in the light of the 
copying processes we find in evolutionary biology. It tries to develop, if 
not a theory, then at least some systematic ideas of textual mutation, by 
drawing on microbiology and one of the analytical tools developed in 
that scientific discipline: the so-called unrooted trees drawn in phyloge-
netics, i.e., diagrams showing evolutionary group relationships without 
any roots.3 Labeled as phylomemetics, this method has been success-
fully adapted for “evolutionary analysis beyond the gene” in philologi-
cal, linguistic, and more generally in cultural contexts (cf. Howe and 
Windram). In what follows, I will start with some textual examples from 
the Parzival romance, which is transmitted in over eighty manuscript 
witnesses (II). The subsequent, more theoretical part of the argument 
reflects on the nature of copying and its almost inevitable consequence, 
the production of variants (III). This is followed by a consideration of 
digital reproduction—i.e., the remaking or artificial representation of a 
medieval text tradition using computerized tools, including the phylo-
genetic trees just mentioned, which document the textual relationships 
of manuscripts transmitting the Parzival romance (IV). The concluding 
general observations are concerned with transmission and transfer, both 
in the manuscript tradition and our conceptualization of it (V).

II
First of all, some remarks on Wolfram von Eschenbach’s Parzival may 
be in order. This is a novel still known today largely through the nine-
teenth-century opera adaptation Parsifal by Richard Wagner (premiered 
in 1882). Following a French source—the unfinished Roman de Per-
ceval ou le Conte du Graal composed by Chrétien de Troyes in the late 
twelfth century—the German poet Wolfram narrates the extraordinary 
story of Parzival, a callow young nobleman who fails to ask the magic 
question that would heal his uncle, the Grail King Anfortas, of his suf-
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fering. Only after a long series of adventures, interwoven in the form of 
numerous side plots, is Parzival able to ask the so-called “question of 
salvation” and become the Grail King himself.4 In the following, I intro-
duce three text examples from Parzival whose several dimensions will 
then be unpacked in greater detail in the rest of this essay.

The first example is taken from the end of the poem, when 
Parzival’s female cousin Sigune is buried, shortly after Parzival has 
become Grail King. Sigune appears four times in the Parzival story, 
and is always shown mourning her lover Schionatulander (also spelled 
Schîanatulander), who was killed in a joust (Stolz, “Medieval Canonicity 
and Rewriting” 85–88). While Parzival’s path leads to sovereignty and 
life, Sigune’s leads to death and decay. But when Sigune is laid in her 
lover’s tomb, Schionatulander’s corpse appears “unrotted, handsome, 
balsam-hued” or, in the Middle High German version: Schîanatulander 
schein / unrefûlt schône balsemvar (804.28–29).5

Figure 1 shows this text in a manuscript written in Strasbourg 
between 1331 and 1336, i.e., slightly more than a century after 
Wolfram had composed the text (Manuscript V, Karlsruhe, Badische 
Landesbibliothek, Donaueschingen 97, fol. 313va).6 This manuscript 
has the distinction of probably being the direct exemplar of another 
manuscript in the Parzival transmission, copied outside of Strasbourg 
shortly before the middle of the fourteenth century and reproduced with 
the corresponding section in Figure 2 (Manuscript V’, Rome, Biblioteca 
Casanatense, MS 1409, fol. 178ra). Certain features in this latter manu-
script, such as the treatment of initials, captions, rubrication, and single 
variants, suggest that V’ is actually the immediate copy of V.7 However, 
the scribe of V’ reproduced only the final part of Wolfram’s text8 and 
was therefore unfamiliar with the textual segments of the first part, 
where the knight with the strange name Schionatulander is first men-
tioned. For this reason, the scribe seems to have misunderstood what he 
read in his exemplar and changed the line zschinatulander schein into 
the somewhat odd phrase er smacket wol er schein: “he smelt well, he 
seemed [or looked] unrotted, handsome, balsam-hued.” All the same, 
this alteration is not as abnormal as it might seem at first glance, con-
sidering that in an adjacent medieval epic genre, the chanson de geste, 
the fallen knights are indeed described as holy martyrs emitting some 
delightful odor.9 A closer look at the writing of V and V’ even reveals 
that the scribe of the copy reinterpreted the relationships of the letters in 
the name zschinatulander and reorganized them into a new syntagm of 
the phrase er smacket wol er.10
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Thus, the elimination of the name transmitted in manuscript V re-
sults in a new wording that in V’ expresses a more or less plausible nar-
rative pattern of its own. We can relate this to Jean-Claude Ameisen’s 
concept of cell death, or even cell suicide, which enables the “organism” 
(here, the text transmitted in manuscript V’) to live on. In fact, the story 
of Sigune and Schionatulander would make for an excellent illustration 
of Ameisen’s points on cell suicide, as first Schionatulander’s and then 
Sigune’s deaths mark Parzival’s successful path to his new life as Grail 
King.

For the second example, I will use a line synopsis of the diverse 
manuscript transcriptions, reproducing part of the electronic edition 
mentioned above:

Fig. 1. Karlsruhe, Badische Landesbibliothek, Donaueschingen 97 (1331–1336), fol. 
313va (Manuscript V). Reproduced with permission.

Fig. 2. Rome, Biblioteca Casanatense, MS 1409 (before mid-14th century), fol. 178ra 
(Manuscript V’). Reproduced with permission.
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The scene of Sigune’s burial is preceded by Parzival’s return visit to 
the Grail castle, where he finally asks the magic question that cures his 
uncle Anfortas. The line synopsis reveals that, according to the older 
manuscript tradition, Parzival weeps when asking this question: Al 
weinende Parcifal do sprach (“All in tears, Parzival said,” quoted from 
manuscript D: St. Gallen, Stiftsbibliothek, Cod. 857). In a later revision, 
however, represented here by the manuscript witnesses m, n, o, V, V’, 
and by the early print W, the preliminary adverbial phrase Al weinende 
(“all in tears” or “crying”) is omitted.

In the electronic edition, the synopsis of line 795.20 is comple-
mented by a transcription and digitized image of witness V, displaying 
the relevant line in its manuscript context (see Figure 4; each witness can 
be selected in this way by a simple mouse click on the siglum between 
the line number and the individual lines).

But what might have prompted the omission of Parzival’s weeping 
in the manuscript tradition, i.e., in the course of textual redaction dur-
ing manuscript copying? One explanation could be that the “weeping of 

Fig. 3. Synopsis of line 795.20 in all extant manuscripts.
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the king,” a common aristocratic habitus in the High Middle Ages that 
carried a political meaning, was no longer understood in the later centu-
ries of the textual transmission.11 In particular, the import of the gesture 
may no longer have been appreciated in the urban context of late me-
dieval cities such as Strasbourg, where manuscript V was written.12 The 
omission could thus be an indication that external habits or mentalities 
had influenced the textual tradition.

The third and final example relates to Sigune again. Much earlier in 
the narrative, when she encounters Parzival just after his failure to ask 
the question of salvation, Sigune is depicted as sitting on a lime tree: 
Sigune vor im ûf einer linden saz. This is the reading of the majority of 
witnesses in the line synopsis.
Strikingly, two witnesses—L (Hamburg, Staats- und Universitätsbiblio-
thek, Cod. germ. 6, Rhenish-Franconian dialect, from 1451), and R 
(Bern, Burgerbibliothek, Cod. A A 91, upper Alemannic dialect, from 
1467)—reject this reading by replacing the preposition ûf (“on”) with 
under (“below”): the position one would normally expect. At this point, 
the text of manuscript V is unusual, as the words uf einer (“up in a” 
lime tree) turn out to be a later correction that was written over an era-
sure, marked in the digital transcription by letters in turquoise against 
a grey background. (Again, one can choose to view this unique feature 
in the form of a digital image in the electronic edition.) We may assume 
that, before the correction was made, manuscript V (like L and R) also 
had the reading under einer linden (“below a lime tree”) at this point.

But how does Sigune get in the lime tree in the first place? In the 
French source of the German text, Chrétien’s Roman de Perceval, the 
corresponding figure is sitting “below an oak tree”: soz un chesne.13 In 
some of the French manuscripts (e.g., Paris, Bibliothèque nationale de 
France, MS fr. 794, fol. 373vc), the preposition soz with final -z (mean-
ing “below”) looks rather similar to sor with final -r (meaning “up in”). 
We cannot therefore exclude the possibility that a copying mistake in the 
French manuscript tradition, or a misreading of the French manuscripts 
during the composition of the German text, generated the position “up 
in a lime tree” which most of the Parzival manuscripts describe. The 
alteration to “below” in witnesses L, R and presumably V, would have 
been introduced during manuscript copying, and may have arisen either 
from the correction of a scribe thinking about the text, or from a copyist 
familiar with the French textual tradition, as all three manuscripts were 
written in regions—such as Strasbourg in the case of V—not too far 
from the French linguistic border.14
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These three examples provide us with a set of test cases for further 
examination. They comprise, firstly, alterations in the relationship of 
exemplar and copy (the change of Schionatulander’s name); secondly, 
variation, probably motivated by text-external factors (the omission 
of Parzival’s weeping); and thirdly, a significant difference between the 
French source and the German text, evident in a later correction of 
the German transmission (the alternative position of Sigune “up in” or 
“below” the lime tree). Having laid out these permutations, I will now 
turn to some more theoretical issues.

III
Textual alteration, which evolves before our very eyes in the first exam-
ple and is possible to reconstruct for the second and third examples, is a 
typical phenomenon of textual reproduction in the age before printing. 
In his essay The Work of Art in the Age of Mechanical Reproduction, 
Walter Benjamin states that mechanical reproduction in the modern 
era results in a loss of “aura”: the “presence in time and space,” the 
“unique existence at the place where [the work of art] happens to be” is 
lacking (Benjamin 214). Benjamin combines this idea with the authen-
ticity of the original. He illustrates this authenticity using a medieval 
manuscript in a fifteenth-century archive—that is, one on the cusp of 
the printing age (Benjamin 214). According to Benjamin, artefacts such 
as manuscripts, written in the age before mechanical reproduction, are 
closely bound to ritual (218). In the case of manuscript production, we 
might think of habits in a scriptorium: the procuring of exemplars; the 
tedious work of manual copying, including the kinds of alterations we 
have encountered in the first of the examples outlined above; but also 
reading processes, for instance those of the scribes trying to decode what 
they find in their exemplars, or those of readers reciting the text aloud 
to an illiterate or semi-literate audience.

The special nature of mechanical reproduction becomes obvi-
ous from the appearance of the three text examples given in the early 
print witness W from 1477, which was also produced in Strasbourg (by 
Johannes Mentelin).15 The printed copies, of which barely forty have 
survived, normally come out of the printing press looking the same, 
except in cases of mechanical damage. However, in example 2, there is a 
relic of manuscript production in the sketched letter ſ and the space left 
blank for the ornamented initial that was to be inserted by hand. Had 
the initial been completed (which is normally not the case in the extant 
exemplars), the printed text would have become uniquely distinguish-
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Fig. 6. Text examples of Parzival in Print W (Strasbourg: Johannes Mentelin, 1477), 
copy held in Munich, Bayerische Staatsbibliothek, Rar. 297. Reproduced with 
permission.

able. One might argue that this kind of ornamental embellishment of the 
print layout is the result of a scribal ritual that according to Benjamin 
is missing from modern art reproductions such as photography or film.

What the auratic copying work and its product, the written manu-
script, convey are processes of “emergence,” which have been acknowl-
edged as a distinctive topic in recent literary and cultural studies. In this 
context, it is worth mentioning a collection of essays left by the late 
literary scholar and theoretician Wolfgang Iser.16 In these essays, Iser 
delineates the concept of “emergence,” defining it as “the coming into 
being of hitherto non-existent phenomena” (Iser 247; see also 35). This 
is exactly what happens when the name zschinatulander is changed into 
the phrase er smacket wol er in the first example given above: a scribal 
alteration during the copying of manuscript V’ from manuscript V. Iser 
makes a multitude of references in order to describe his concept. One of 
them is André Leroi-Gourhan’s book on Gesture and Speech (Le Geste 
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et la parole in French), which demonstrates that walking upright first 
enabled mankind to use their hands for purposes other than locomo-
tion: “placing outside … what in the rest of the animal world is achieved 
inside by species adaption,” humans can make use of instruments in a 
versatile and complex way (Leroi-Gourhan 235, qtd. in Iser 249). The 
practice of writing with a pen and producing handwritten texts is just 
one very advanced example of this. Iser distinguishes several modes of 
“emergence,” one of them being “generative entrenchment,” a term he 
borrows from William Wimsatt (Iser 249 after Wimsatt, see also Iser 38 
and 63). With this expression, Wimsatt designates an evolutionary shift 
or branching which occurs with bipedalism and the resulting develop-
ment of tools, and which also occurs as a result of genetic mutation. 
The absence of Parzival’s weeping, which we have noted in the second 
example, could likewise be interpreted as a case of “generative entrench-
ment” in a group of manuscripts, i.e., as a branching in the history of 
the Parzival text that, as has been argued above, probably reflects a shift 
in the mentality of political representation (with the king’s weeping ceas-
ing to be an appropriate gesture).

According to Iser, “emergence” can also be found in narrative texts, 
in their intertextual relatedness to other texts and the instability that 
results from reader response: “Each text is a rewriting of previous texts” 
(258). Here we are fairly close to the conditions of manuscript copy-
ing, as the copied text is always a result of what the scribe reads in his 
exemplar. At one stage, Iser explicitly refers to the textual “relationships 
between characters” enabling different readings, and therefore fostering 
the “instability of the text” (258). This is an exact description of what 
we find in the scribal modification of the first example as it appears in 
manuscript V’.

Another mode of “emergence” mentioned by Iser is the “strange 
loop,” which Douglas R. Hofstadter describes in his book Gödel, 
Escher, Bach. A “strange loop” is a “downward causation,” a “feed-
back” or “looping back” to the state that preceded or conditioned the 
emerging occurrence (Iser 260, see also 39). On this mode, Iser quotes 
Hofstadter, who in turn refers to molecular biology: “Molecular biology 
is filled with peculiar convoluted loops … such as the way that folded 
proteins, which are coded for DNA, can loop back and manipulate 
the DNA which they come from.”17 Iser relates this phenomenon to 
reading processes in which components of the text, when confronted 
with another text, “differ from the way they originally appeared, when 
identified by the reader.” Consequently, the textual web becomes an 
“unstable system,” which is prone to “retroactive transformation” (Iser 
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260). This is what is happening in our first example if we contrast the 
“emerged” wording Er smacket wol er in the copy V’ with the name 
zschinatulander in the exemplar of manuscript V: the phrase Er smacket 
wol er “loops back” to the original strange name from which it was de-
rived by the medieval scribe. While this reading process unfolds on the 
level of modern scholars comparing extant manuscripts and their texts 
with each other, the same kind of “strange loop” seems to have hap-
pened on a historical level in the third example. Here, scribal reasoning 
or even textual knowledge of the French source provoked a feedback 
(or “looping back”) to the French source and the position of the Sigune 
figure “below the tree” documented there. We can trace this process in 
manuscripts L, R, and perhaps V.

What the first and the third examples have in common is the fact 
that the supposed exemplar, manuscript V in the first instance and the 
French text in the third instance, looks different when considered in the 
context of the supposed copy, i.e., manuscript V’ in the first case and the 
German text with its variants in the third case. The latter seems particu-
larly intriguing, as the “looping back,” the return to the position “below 
the tree,” is not restricted to scholarly observation, but turns out to be 
part of the historical process of textual transmission.

Seen from the perspective of recent media theory, the traceable rela-
tionships in the first and third text examples can also be interpreted as 
transcription processes occurring between the stages of the original and 
its copy. In fact, Ludwig Jäger coined the term of transcription for the 
analysis of these very procedures (Jäger, “Transkriptivität). By transcrip-
tion he means that symbolic systems (of a literate or non-literate kind) 
are transcribed, i.e., transformed from a state of prescript into one of 
a script disposed to semantic change. After being transcribed, the pre-
script preceding the transcription becomes a script, i.e., the result of the 
transcription. However, the relationship of prescript and script is not 
mimetic; rather, the original symbolic system itself only gains its charac-
teristic status as a prescript via the transcription process that causes the 
script.18 Subsequently, Jäger’s revaluation of the prescript as being gener-
ated by the script was labelled with the composite term Originalkopie, 
which challenges the conventional idea of a linear dependency existing 
between the original and the copy.19 The fact that a pre-text (as the pre-
script was then called) preceding the transcription becomes evident only 
when transcribed into a script leads to the conclusion that the logic of 
transcription is bidirectional, pointing from the prescript to the script 
and vice versa. From this angle, the temporal and qualitative priority 
of the original is not a predominant feature (although it often cannot 
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be denied). Wolfgang Iser imports a similar idea into his concept of 
emergence when he asserts that “[i]ncreased versatility distinguishes the 
recursive looping insofar as the forward and backward feeds develop 
through reciprocal correction,” and that “[i]n contradistinction to linear 
processes, which head toward a goal, non-linear systems have their telos 
within themselves” (Iser 253, 255).

At this point of the argument, it seems appropriate to consider the 
history of evolutionary biology in the nineteenth century. Jean Lamarck, 
who argued for a gradual adaption of organisms to their environment 
before Charles Darwin replaced this concept with the idea of natural 
selection through survival of the fittest, started from a taxonomic clas-
sification of species. Only at a later stage did he consider species to be 
part of a historical line of genealogical or evolutionary processes.20 In 
this respect, the idea of genealogy is based on concepts such as chain, 
mapping, or tableau, all of which appear in Lamarck’s Philosophie zo-
ologique from 1809.21 These non-linear concepts, which in some respects 
coincide with the unrooted trees drawn by phylogenetic computer pro-
grams, allow us to describe the aforementioned structures of recursive 
looping and backward feeds, discussed in the context of notions such as 
emergence, transcription, or Originalkopie. The privileged status of the 
original or exemplar then yields to a more flexible description of recip-
rocal processes that take place in the interaction of exemplar and copy.

Darwin by contrast, the leading founder of modern evolution-
ary theory, developed his explicitly genealogical ideas in books such 
as The Expression of the Emotions in Man and Animals from 1872. 
Concentrating on human and animal behavior, Darwin here deals with 
the evolutionary role of emotional expressions in cultural contexts, trac-
ing facial expressions like weeping back to rudiments such as muscular 
movements that had the purely physiological function of protecting the 
eye. As Darwin puts it, “when, with advancing years and culture, the 
habit of screaming is partially repressed, the muscles round the eyes still 
tend to contract, whenever even slight distress is felt.”22 One might also 
consider the elimination of Parzival’s weeping in a particular manuscript 
group in the second text example mentioned above within this broader 
evolutionary context. If Darwin is right, the muscular movement of the 
weeping eye, having primarily a protective function, becomes an expres-
sion of distress. In the medieval Parzival transmission, then, the detail 
of the hero’s crying, after having lost its political significance, is rejected 
in a certain branch of the manuscript tradition. The textual alteration, 
however, only becomes noticeable if in the taxonomic structure of varia-
tion (in the mapping or tableau) we move to the point of those witnesses 
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that have preserved the peculiarity of Parzival’s weeping. Here, in a line 
that in all likelihood goes backwards in time, we witness the emergence 
of the adverb alweinende that expresses Parzival’s emotion when he 
addresses the Grail king with his speech: “All in tears Parzival said to 
him….”

IV
At this point, the value of unrooted phylograms comes into play. If we 
wish to understand these phylograms, a very brief description of phy-
logenetics, the study of evolutionary relatedness among various groups 
of organisms, may be helpful.23 Phylograms visualize phylogenetic rela-
tionships by processing data of molecular sequences and morphological 
characters. Similarly, we can draw phylograms from textual data pro-
vided by electronic manuscript transcriptions.

For that purpose, merely graphic differences are normalized to stan-
dard forms, so that only significant variants remain. The result of phylo-
genetic analysis is an algorithmic phylogram, in which distances signify 
how closely or remotely the texts of individual witnesses are related to 
each other. Before producing the phylogram, the computer calculates 
the differences in characters using a distance matrix that documents the 
distances that pairs of textual witnesses have to each other. Witnesses 
whose texts are more closely related to one another share a distinctively 
small number of common nodes in the phylogram. It is noteworthy, 
moreover, that the phylograms have no roots. In this regard, they differ 
from a conventional philological stemma that traces the whole manu-
script tradition back to a single archetype. The phylogram’s primary 
function is not to record genealogical dependencies, but to visualize 
manuscript groupings.

Figure 7 shows the relationships of the manuscript witnesses for 
Parzival 793–98, i.e., a section of 180 lines. The manuscript group in 
the lower part of the phylogram (colored purple) represents the wit-
nesses transmitting the variant in which crying is omitted: m, n, o, V, 
V’, W. Among these, V and V’, i.e., the supposed exemplar and copy, 
are noticeably related to one another. As is usual in a phylogram struc-
ture, these two adjacent manuscripts share a common node (instead of 
being connected by a vertical line, or “edge,” which would be the case 
in a conventional stemma). The long branching of V’ denotes the fact 
that this witness shortens the text of manuscript V considerably. If one 
moves further up in the phylogram, one encounters witnesses marked 
in different colors representing other substantial manuscript groupings, 
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Fig. 7. Phylogram of Parzival 793–98.

in which Parzival’s crying is explicitly mentioned: the single witness D 
(colored red) and two more groups further up (marked in turquoise on 
the top left and green on the top right). Via these witness groups repre-
senting different versions of the text, one can observe the emergence of 
Parzival’s weeping in the upper part of the phylogram, which represents 
textual versions going back to an early stage of the textual tradition. It 
is important to note that the phylogram does not itself include any indi-
cations of temporal relationships; instead, it merely documents the relat-
edness of textual features such as the presence or absence of Parzival’s 
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crying. Still, the upper groups of the phylogram include some of the 
oldest textual witnesses, such as manuscript D (in red) and the closely 
related manuscripts G and I (in green), all written in the mid-thirteenth 
century. By contrast, the manuscripts contained in the lower part of the 
phylogram are from the fourteenth (manuscripts V and V’) or even the 
fifteenth century (manuscripts m, n, o and the print W). As the concepts 
of transcription and Originalkopie imply, the prescript or pre-text con-
taining Parzival’s crying only becomes perceptible as such when con-
fronted with the script, in which the crying has been eliminated during 
the transcription process.

In the phylogram derived from the episode of our third example, 
i.e., Parzival 249–55 with 210 lines (Figure 8), we can observe a simi-
lar manuscript grouping (additionally marked by the four colors green, 
red, purple, and turquoise). In this earlier part of the poem, the witness 
classification is somewhat different, but we can recognize arrangements 
familiar from the former phylogram, such as the singular position of 

Fig. 8. Phylogram of Parzival 249–55.



274 Digital Philology: A Journal of Medieval Cultures

witness D (in red), the grouping m, n, and o (in purple) or the green-
colored witness group in the upper part of the phylogram. Only the 
turquoise group has changed its place and composition slightly. This 
change is due partly to witnesses containing only portions of the overall 
poem, such as manuscript T (transmitting the first two thirds and there-
fore missing in the phylogram of Figure 7) and fragment 26 (transmit-
ting only some lines). But the shift of exemplar is also an issue—the fact 
that the exemplar has been changed for copying these manuscripts in 
this particular section of the text. This is the case with V and W, which 
in the phylogram shown in Figure 7 belong to the purple group m, n, 
and o. V’ does not appear here, as it only transmits the last part of the 
poem. As far as the green group of Figure 8 is concerned, we note that 
manuscripts R and, in particular, L, preserving the variant of Sigune’s 
position below the lime tree, are both placed in marginal positions on 
the left-hand side. Manuscript L is, in fact, a so-called contaminated 
witness (combining its text from different textual traditions through-
out),24 which also shares readings with the turquoise group on the lower 
left, a fact that is accurately reflected by its place in the phylogram. It is 
also notable that the manuscripts Q and R, which belong to the green 
group in Figure 8, are part of the turquoise group in Figure 7; this is 
again due to a shift of exemplar perceptible in these witnesses for the 
latter part of the poem.

In Figure 9, we can see a critical synoptic edition of Parzival 
249.14–28 in which the four colored manuscript groups of Figure 8 
reappear as textual witnesses of the four textual versions, which are 
named after the base manuscripts chosen: *D, *m, *G, and *T. In the 
upper part of the text of version *G, an optional apparatus for line 
249.14 has been opened by a mouse click on line number 14. The appa-
ratus records the variant of the preposition vnder in the witnesses L and 
R (whose transcriptions and digital images can be accessed by a mouse 
click on the manuscript sigla that also appear as hypertext links in the 
row above the edition, introduced by the word Handschriften). The icon 
KOMM added at the end of line 249.14 of version *D points to a com-
ment explaining Sigune’s position on the lime tree with respect to the 
French text tradition. An illustrative example of the textual variance to 
be found in the four versions is line 249.27. Here, versions *D and *m 
complement leit with the particle vil or sere (“very” or “painfully” omit-
ted in *G and *T), whereas versions *G and *T start with the introduc-
tory phrases nû wizzet or er sprach (“you should know” or “he said,” 
omitted in *D and *m).
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As mentioned above, the modelling of phylograms drawn from 
manuscript transcriptions always faces the difficulty that the manuscript 
spellings have to be normalized, in what is a time-consuming process. 
This is the reason why the sections selected are rather short (only 180 to 
210 lines in the examples above). All the same, the phylograms derived 
from these textual sections yield reliable results for the same manuscript 
groupings we can observe by adopting a purely philological approach.25 
However, the requirement of intricate normalizing makes it almost im-
possible to construct phylograms for the overall textual tradition of 
Parzival within a reasonable period of time. The project members have 
therefore isolated other features of the complete Parzival transmission 
that can be meaningfully encoded for phylogenetic analysis, settling on 
the inventory of lines and the distribution of initials.

Figure 10 documents both of these phenomena, showing a witness 
transcription alongside a digitized image of manuscript G (Munich, 
Bayerische Staatsbibliothek, Cgm 19). Line 30.20, introduced by a deco-
rated initial letter, is followed by a gap of two missing lines that are 
present in manuscript D (which here serves as the base manuscript to 
which all witnesses were compared for missing or added lines).

For these kinds of features, simple encodings such as -i for initial 
and -f for missing line (“Fehlvers”) were appended to the line numbers 
concerned, as can be seen in Figure 11.26 In the first step, the data on 
missing, added, or inverted lines (indicated by reversed line numbers) 
and the data about the placement of initials were gathered separately. 
On the basis of this evidence, separate phylograms were drawn that 
shed light on the witness relationships of the complete Parzival text.

Figures 12a and 12b show phylograms representing, respectively, 
the line inventory and the distribution of initials in Parzival (for the—al-
most—complete witnesses, but not for the fragments). The dotted line in 
Figure 12a refers to a high amount of text loss in manuscript U, whose 
edge is reduced for display purposes (manuscript V’, which transmits 
only the last two books of Parzival, has been disregarded entirely when 
creating this phylogram). On the whole, the characteristic manuscript 
groupings of *D (again marked in red), *m (in purple), *G (in green) 
and *T (in turquoise) are fairly evident in both phylograms. Witnesses 
that, due to a change of exemplar, shift their group affiliation in the sec-
ond part of the poem (i.e., O, Q, R, switching from version *G to *T), 
tend to appear in marginal areas of group *G (see O, R in Figure 12a; O, 
Q, R in Figure 12b) and rarely match up with group *T completely (as 
Q in Figure 12a). Contaminated manuscripts such as L and Z also lean 
toward fringe positions; this is especially evident in Figure 12b, where L 
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Fig. 10. Transcription and a digitized image of manuscript G, lines 30.20–29. 
Reproduced with permission.

Fig. 11. Encoding of initials (-i) and missing lines (-f) in manuscript G, 
lines 30.19–30.

and Z adhere rather closely to manuscript D, which is included into the 
*G-group regarding initial distribution. Witness M, on the other hand,
adhering to the *G-group with respect to the line inventory documented 
in Figure 12a, proves to be an outlier in terms of its use of initials, which 
places it between the *m- and *T-groups in Figure 12b.

Finally, the information from both line inventory and initial distribu-
tion was synthesized into a single phylogram. A NeighborNet diagram, 
which uses split decomposition, was chosen as an output format. It per-
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mits the representation of multiple splits (i.e., information on conflicting 
group affiliations) within the data.27 To give an example of this, we may 
refer to witness D, which shares similarities not only with its immediate 
neighbours R and Z, but also with L, G, and others. Against the back-
drop of philological knowledge of the Parzival tradition, this result is 
rather convincing. Going clockwise and starting at nine o’clock, one can 
distinguish the purple group m, n, and o; then, at the top, one arrives at 
the green group converging around the main witnesses G and I before 
reaching the singular, red-colored witness D on the right hand side at 
three o’clock. In the lower part we can see the turquoise *T-group, in-
cluding the two witnesses U and Q, which owe their distant position to 
numerous missing lines. The rather strange place of manuscript R at the 
far end of the turquoise *T-group again points to the fact that this wit-
ness shares this affiliation only in the latter part of the poem.

Fig. 12b. Phylogram of the distribution 
of initials in Parzival.

Fig. 12a. Phylogram of the line 
inventory in Parzival.
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Fig. 13. NeighborNet phylogram of both line inventory and initial 
distribution in Parzival.

V
In conclusion, I would like to make three observations. Among the ex-
amples examined, the first and the second ones (the name of zschinatu-
lander changed into the phrase Er smacket wol er and the elimination of 
Parzival’s weeping) are clearly variations that occur in the evolution of 
textual transmission. The third (the reintroduction of Sigune’s position 
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below the tree), however, reveals a problem inherent to the author’s tex-
tual production. The poet Wolfram, or one of his informants, must have 
been confronted with an altered text in the French manuscript; alterna-
tively, they themselves misread the French preposition soz (“under”) as 
sor un chaisne (“up in an oak tree”) in their source. Here, the German 
text seems to tell us something about its original making. Therefore, via 
the author’s interpretation of the wording in the French source (soz or 
sor un chesne—“below” or “on an oak tree”), and via the reintroduc-
tion of the preposition below (the tree) in the German tradition, the 
text becomes self-referential. Following Wolfgang Iser and Douglas R. 
Hofstadter, we might also call this kind of self-referential emergence 
a strange loop. Maurits Cornelis Escher’s lithograph Drawing Hands 
from 1948, which Douglas Hofstadter also cites, may serve as an illus-
tration of this process.

The two hands rising from a sheet of paper seem to draw one an-
other into existence. Similarly, the Parzival text, transmitted in hand-
written witnesses containing numerous variations (including the restored 
preposition below in manuscripts L and R), loops back to its composi-
tional conditions that rely on the circumstances of a manuscript culture. 
Presumably, the ending letter of the French preposition soz (“below”) 
has been misinterpreted at one stage of the textual tradition and caused 
the reading sor (“up in”), thenceforward transmitting the idea that 
Sigune sits in the branches of the tree—until, that is, a scribe drawing 
his own conclusions or familiar with the French tradition brought her 
down again.

A second observation: if we deal with taxonomic or evolution-
ary concepts, it is almost impossible to do without metaphors. For the 
phenomenon of evolution we use metaphorical terms like the “tree of 
life” or the “book of nature” in which “writing procedures” and “tran-
scripts” enable “copying processes” that have to be “read.” These are 
metaphors mostly borrowed from the semantic field of textual produc-
tion. Scholars like Jean-Claude Ameisen and Denis Noble, but also the 
German philosopher Hans Blumenberg in his book on the Legibility 
of the World, consistently reflect on this problem of metaphorical lan-
guage used in evolutionary biology.28 Literally—if it is no paradox to 
speak of literalness in the context of metaphors—literally, the Greek 
term metaphorà means “transport,” “transmission,” or “transfer” (see 
also Weigel 210). If we cannot do without metaphors when speaking 
of genetics and evolution (a metaphor in itself), it seems we adhere to 
the evolutionary system, which, as this article has shown, can also be 
discerned in modes of “transport,” i.e., in bidirectional pointing and 
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recursive looping. Evolution understood in this sense always deals with 
the transmission or transfer of entities such as cells, genes, species or, 
in the case of the transmission of manuscripts, with the transmission 
or transfer of entities such letters, lines, or text in general. When using 
metaphors to describe the transfer of these systems, we reproduce the 
transfer’s own ways of transmission, even becoming part of it ourselves 
by our methods which, based as they are on metaphorical thinking, are 
themselves ways of thinking in terms of transfer and transmission.

Third and finally: if our reasoning is part of the transfer of these 
systems, what status does the digitized reproduction of a manuscript tra-
dition have—a manuscript tradition that, as in the Parzival Project and 
in many others, is documented through an electronic edition containing 
digital images and transcriptions, critical texts and apparatus, unrooted 
trees and stemmata? What role does the medieval manuscript artwork 
play in the age of digital reproduction? With Walter Benjamin, we can 
say that “the technique of reproduction detaches the reproduced object 
from the domain of tradition,” but by doing so, “it reactivates the ob-

Fig. 14. Maurits Cornelis Escher, Drawing Hands (1948). Reproduced with permission.
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ject reproduced,” “permitting the reproduction to meet the beholder … 
in his own particular situation” (Benjamin 215). Is digital reproduction, 
for now at least, the last stage of an evolution that previous authors and 
scribes have set in motion? And how do we consider this recent extrem-
ity? Do we consider it a digital product of transmission and transfer 
conveying cultural heritage? Or is it, rather, a metaphor in the conven-
tional sense of the word—an image of what we believe to find in the 
past?29

Notes
* Readers of the print version of this article should refer to its online edi-

tion in order to follow the color references in the discussion of the phylograms 
(Figs. 7, 8, 12a, 12b, 13). (http://muse.jhu.edu/resolve/46).

1. For the current state of this project, based at the University of Bern with 
partners at the Berlin-Brandenburg Academy of Sciences and the University of 
Erlangen-Nuremberg, see Stolz, “Chrétiens Roman de Perceval” and “Von den 
Fassungen zur Eintextedition”; also Parzival-Project, the project homepage. 

2. English translation in Benjamin 211–44.
3. For their use in textual traditions, see Barbrook et al., Howe et al., and 

more recently Windram and Howe.
4. For the current print edition quoted in what follows (unless otherwise 

stated), see Wolfram, Parzival, ed. Lachmann and Nellmann; an English transla-
tion is provided by Edwards; for the literary tradition, see Bumke.

5. As the Parzival romance, since the first modern edition by Lachmann 
in 1833, has been structured in units of 30 verses, this is unit 804 with verses 
28–29. All quotations in the following correspond to this scheme. The English 
translation follows Edwards 257.

6. For the textual witnesses of Wolfram’s Parzival and the sigla system, see 
Klein 943–59 and the webpage Parzival Project.

7. For more details see Stolz, “Die Abschrift als Schreibszene” 341–44.
8. He copied the section comprising the final two of the sixteen books into 

which Parzival has been divided since Lachmann’s edition. Before this section, 
both manuscript V and V’ insert a vast complex of old French continuations, 
translated into German, of Chrétien’s unfinished Perceval. See Stolz, “Die Ab-
schrift als Schreibszene” 335, for further details.

9. See Wolfram von Eschenbach, Willehalm: odor of aloe emitted by Vivi-
anz (lines 69.12–15) and of sugar emitted by Tesereiz (lines 88.2–11).

10. See Stolz, “‘Copying processes’” 287–89, for more details.
11. For the role of the “weeping of the king” in the politics of the high 

Middle Ages, see Althoff.
12. For a broader discussion of this point, see Stolz, “Computergestütztes 

Kollationieren” 117–19.
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13. Chrétien, Le Roman de Perceval line 3431 (with the spelling soz .i. 
chaisne).

14. For further details, see Stolz, “Medieval Canonicity and Rewriting” 
77–81, and Stolz, “Chrétiens Roman de Perceval” 468–71.

15. See Viehhauser 87–102 for further details.
16. In what follows, most of the references are to the essay “Modes of 

Emergence,” published in Iser 247–64.
17. Hofstadter 231 quoted in Iser 39. Similarly, Hendrickson 64, 72, argues 

that the “linear, one-way flow of information … from DNA to RNA to protein” 
(proposed by Schrödinger in What Is Life?) should be replaced by the idea of 
“circular or network causality” and “feedback loops.”

18. Benjamin 236, note 2, voices a similar idea in the context of his concept 
of technical reproduction, using the term of “authenticity”: “To be sure, at the 
time of its origin a medieval picture of the Madonna could not yet be said to 
be ‘authentic.’ It became ‘authentic’ only during the succeeding centuries and 
perhaps most strikingly so during the last one.”

19. See the introduction in Fehrmann et al., esp. 7–13.
20. See Weigel 210–15 for further details.
21. Lamarck, vol. 1, 277–82: Tableau de la distribution et classification des 

animaux; see Weigel 212.
22. Darwin 351; see Weigel 225.
23. See Stolz, “‘Copying Processes’” 276–79 and “Early Versions” 569–73, 

for further details.
24. For the phenomenon of contamination in the context of textual geneal-

ogy and with reference to DNA features, see Kelemen 100.
25. See Stolz, “Early Versions” 562–69, for further details.
26. Added liness would be encoded as n-1, n-2 etc., indicating the number 

of the relevant added lines, e.g., 030.20–1, 030.20–2 etc. (NB these are merely 
hypothetical examples used to explain the principle.)

27. See Windram and Howe 47 for further details.
28. See Ameisen 67–69 and Noble 51–54, 141–43. Blumenberg’s argument 

is concentrated in the last chapter of the Legibility of the World, dealing with 
Schrödinger’s influential essay in What is Life: “Der genetische Code und seine 
Leser” 372–409, esp. 375–78, 399–402; see also Weigel 210, 239–62. More 
recently, the problem of metaphorical language in science has been discussed 
by Hendrickson 99–102 (with further references). For the reverse process of 
microbiology influencing the meta-language of linguistics and stemmatology, see 
Hoenigswald and Wiener.

29. I am grateful to the Freiburg Institute for Advanced Study, where I was 
able to present a first draft of this article in December 2014 during my time as 
a senior research fellow (October 2014 to January 2015). I am also indebted 
to Matthias Berger (English Department, University of Bern) for his help with 
English in this article.
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