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Notes to the Reader

Translations are mine throughout, except where otherwise stated, in order
to preserve consistency as far as possible in literalness and terminology. In
view of the semantic complexity of the study, I have often taken the liberty
to force an overly etymological translation to bring out a particular aspect
of a word.

A. Transliterations

Single Greek words are indistinctly used in transliteration or Greek script
depending on the context. Running Greek text is never transliterated.
Hebrew andArabic running text is left in the original script, while single

words or short phrases are transliterated according to the tables below.
Vocalisation is only used in specific contexts according to need, as when a
given passage is studied in depth.

I. Hebrew Transliteration

My transliteration combines the two current varieties פשוט) ‘simple’ and
מְדֻיָּק ‘precise’) of theAcademy ofHebrewLanguage, 2007, and it is almost
identical to the ‘GeneralPurpose Style’ in the SBLHandbook of Style (2nd
edn, 2014).
א a ז z מ m ק q
ב b/v ח ḥ נ n ר r
ג g ט ṭ ס s ש sh
ד d י y ע ʿ ת t
ה h כ k/kh פ p/f
ו w ל l צ ts



XIV Notes to the Reader

II. Arabic Transliteration

The transliteration follows the current usage of Brill’s Encyclopedia
Islamica and the Oxford Journal of Islamic Studies.

أ a ح ḥ س s ت t

ب b ط ṭ ع ʿ ث th

ج j ي y ف f خ kh

د d ك k ص ṣ ذ dh

ه h ل l ق q ض ḍ

و w م m ر r ظ ẓ

ز z ن n ش sh غ gh
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Introduction

At the beginning of this research, as is so often the case in philosophy, there
is a feeling of wonder, and there is Plato.
Before entering into the details of the creation of the elements, in

the dialogue that bears his name, Timaeus mocks earlier philosophers
who referred to the elements as στοιχεῖα (stoicheia), ‘letters’, observing
that those στοιχεῖα ‘are not even syllables’ of reality,1 meaning by this
that these ‘socalled elements’ (τὰ καλούμενα στοιχεῖα) are already
compounds and far from elemental. The pun is involved, and in its
complexity it establishes a grammaticalmodel of the cosmos, and naturally,
in this model, the letters of the alphabet are the smallest parts of reality.
I had barely been exposed to the puzzling and fascinating cosmological
doctrines of the Timaeus when I first read these lines, but I had already
had some acquaintance with the Hebrew Sefer Yetsirah, the Book of
Formation, where the divine Artist creates the universe by means of letters
and ‘numbers’, and the family air between these twoworks, so distant from
each other chronologically and culturally, made a strong impression on me.
As I now try to find a concise way to introduce this research work, it occurs
to me that it could be safely said to be ‘an attempt at uncovering the links
or tracing the pathways between Timaeus and Sefer Yetsirah.’ Perhaps by
unfolding what is implicit in such formulation, the introduction will be
made clearer.
Coming from Plato means not only that this letter cosmology generated

much speculation among his Greek successors, but also that through direct
translation and indirect influence, it would generate a wealth of treatises
and commentaries in Latin, where the word elementum is attested with the
same combined meaning since Lucretius and Cicero,2 and then through
Syriac translations and directly in Arabic and Hebrew – this is part of the
story I mean to tell in the following pages. So it can be said that this is a

1 Timaeus, 48b8.
2 See below, p. 14.
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work on the Platonic tradition, and it is a work about the transference of
knowledge from Greek antiquity to the Mediterranean High Middle Ages,
and thus from Greek into Arabic, Hebrew and back to Latin.
‘From Timaeus to Sefer Yetsirah’ means also from a philosophical

metaphysical discourse to a discourse pertaining to mystic doctrines of
an Abrahamic religion, and so this can also be considered a work on
comparative philosophy and comparative religion. But this is all too
general, and the reality is that my research in these pages follows a very
narrow thread through a long and winding road, ‘struggling with every
care,’ as Aby Warburg intended, ‘to cast light on one single obscurity,
thereby illuminating the great general development pathways in all their
interconnections.’3 In fact, it would also be fair to inscribe this enquiry
within the Warburgian understanding of cultural history, Kulturgeschichte
and Kulturwissenschaft, as a very broad field with room for art, the
sciences and religion to be studied in their interplay and interactions.
I should like to note here that as part of the preparation of this work,
I conducted a preliminary survey of ancient and medieval iconography
related to the alphabet and other aspects of my theme. The reader will be
acquainted in the following pages with some of the fruits of this survey,
but I would expect, and it is a promising desideratum, that a thoroughly
conducted iconographical enquiry shall bring to light many more works of
interest and relevance to the subject at hand.

A. The Concept

Any dictionary of Ancient Greekwill give twomainmeanings for the word
στοιχεῖον, that of ‘letter’ and that of ‘element’; κδʹ στοιχεῖα means ‘the
24 letters’, but δʹ στοιχεῖα means ‘the four elements’. In addition to this
grammatophysical duality, letters were used from the sixth century BC and
down to the High Middle Ages to represent numbers: Greek, Hebrew and
Arabic alphabets were used in very similar ways for all sorts of arithmetical
purposes, from everyday calculations to advanced mathematics. The joint
usage of the same notation by language and numbers allowed naturally for

3 A. Warburg, ‘Italienische Kunst und internazionale Astrologie im Palazzo Schi
fanoja zu Ferrara’, in Gesammelte Schriften: Die Erneuerung der Heidnischen Antike
(Leipzig/Berlin: Teubner, 1932), 479.



Overview XIX

certain practices halfway between linguistics and mathematics which are
quite alien to our contemporary experience of ‘number’ and which I think
can be accurately called alphanumeric. These practices were rooted in a
subtly different perception of the boundaries between letters and numbers,
and this is why this work is also an attempt at ‘a wider semiotics of
writing’4 in which the alphabet is considered not just a graphic device, but
a very tightknit integration of phonetic, graphic and numerical values5
which when combined determine the extent of its applications in other
fields. This is also why this work is concerned with grammar as much
as with arithmetic, and with phonetics and prosody as much as with
calligraphy, in a synthesis that may be best characterised as ‘alphanumeric
cosmology.’6

B. Overview

The examination of this triune concept of letternumberelement, and its
elaboration in ancient and medieval scholarship will be the object of
the book chapters. It is a work in two phases and nine chapters which
follow rather loosely historical chronology: first a defining phase, specific,
descriptive and idiographic (Part I), restricted mostly to the Graeco
Latin tradition, and then a comparative phase, illustrative, synthetic and
cosmopolitan (Parts II and III).
PART I establishes the object of my research in all its dimensions:

Chapter 1 is the most textual based of the book. It is devoted to the
grammatical aspect, and it runs mostly as a series of glosses to passages
from philosophers and to the commentaries on the grammar primer
attributed to Dionysius Thrax. Chapter 2 deals with the arithmetical
aspects, with a special emphasis on the Pythagorean tradition, and in

4 D. K. Psychoyos, ‘The Forgotten Art of Isopsephy and the Magic Number KZ’,
Semiotica 2005, nos. 1541/4 (2005): 209.

5 Cf. J. Lougovaya, ‘A Perfect Pangram: A Reconsideration of the Evidence’, Greek,
Roman, and Byzantine Studies 57, no. 1 (2017): 186.

6 Other denominations used in very closely related works include ‘letter mysticism’,
‘numerology’, ‘lettrism’, ‘Ḥurufism’. Even though some are lexically simpler to use, they
have the disadvantage of being one sided or culturally and historically charged. Of course,
new and descriptive compounds are possible, like ‘alphanumerism’, or reclaiming the rare
‘stichology’, but I would not like to be responsible for proliferating neologisms.
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particular on the fragments attributed to Philolaus and on the Introduction
to Arithmetic by Nicomachus of Gerasa.
PART II includes four chapters, mining the scriptural traditions of

late Hellenistic and early medieval periods, incorporating the views of
evolving, growing and nascent Abrahamic religions. Chapter 3 studies
Jewish Biblical and Rabbinic texts, and Chapter 4 does the same with
early Christian sources. Chapter 5 tries to deal in unitary fashion with the
very heterogeneous body of late Hellenistic Hermetic, Gnostic and magic
texts, and Chapter 6 looks at the Qur’ānic and related Islamic exegetical
literature.
PART III, in three chapters, explores some specific cases of Abrahamic

alphanumeric cosmology in a dually understood ‘theurgic’ dimension: as
the creative act of the worldmaking deity, and as the divinely oriented
work of man; hence this part includes texts more closely related to
cosmogony, liturgy, magic, and alchemy. Chapter 7 focuses on the basic
structure and concepts of the abovementioned Sefer Yetsirah; Chapter 8
looks at certain Celtic and Scholastic Christian practices and doctrines;
and finally Chapter 9 follows the alphanumeric elements through major
Islamic philosophical texts, including the Epistles of the Brethren of Purity
and some texts by Muḥyī alDīn ibn ʿArabī.
The time span covered by the research is given, roughly, by the two

ends of what I suggest we may call the ‘alphanumeric age,’ between the
late sixth century BC, when numerals and letters first coalesced in the
Greek Milesian system, and the twelfth century AD, when the introduction
of the IndoArabic numerals around the Mediterranean was becoming
generalised and letters and numbers ceased to have a single ‘body.’ This
will be discussed in some more detail in the final Conclusion.

C. Survey of Scholarship

Aside from excellent specialised works on Jewish, Islamic and Hermetic
alphanumeric cosmology, there is a remarkable dearth of Englishlanguage
literature on this topic in general. There are two major contributions,
both originally in German and never translated into English. The
one closest to my research, though second in chronological order,
is Franz Dornseiff’s 1922 monograph, Das Alphabet in Mystik und
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Magie.7 Dornseiff himself expresses in his introduction the desirable
opening towards more Eastern sources than he could include. I hope
that this book will at least in some ways be a contribution towards
fulfilling his wish, as it is also an updating of sources regarding these
topics of alphanumeric symbolism and alphanumeric speculation broadly
speaking. The second major landmark is Hermann Diels’ Elementum,8
a comprehensive historical lexicological work, tracing the history of the
words στοιχεῖον and elementum in great detail, and of the many variations
of the ‘letter simile’ (Buchstabengleichnis) and the ‘lettercase simile’
(Schriftkastenbild, assuming a set of moveable printing types).
Dornseiff’s work became an undisputed reference work for the subject

and had no direct continuators, while Diels’ prompted several kinds of
partial refutations and additions on different fronts. Lagercranz (1911),9
Vollgraff (1949),10 Koller (1955),11 Burkert (1959),12 and Schwabe (1980)13
were explicitly in dialogue with Diels mostly about the Greek term,
while Rogge (1923),14 Sittig (1952),15 and Coogan (1974)16 focused on
elementum.

7 F. Dornseiff, Das Alphabet in Mystik und Magie, Stoicheia, Studien zur Geschichte
des antikenWeltbildes und der griechischenWissenschaft 7 (Leipzig: B.G. Teubner, 1922).
Notably, the original publication belonged to a series called ‘Stoicheia: Studies for the
History of Ancient Worldview and of Greek Scholarship.’

8 H. Diels, Elementum: eine Vorarbeit zum griechischen und lateinischen Thesaurus
(Leipzig: B. G. Teubner Verlag, 1899).

9 O. Lagercrantz, Elementum: eine lexikologische Studie, I, vol. 1 (Akademiska
bokhandeln, 1911).

10W. Vollgraff, ‘Elementum’,Mnemosyne 2, no. 2 (1949): 89–115.
11 H. Koller, ‘Stoicheion’, Glotta 3./4. No. 34 (1955): 161–174.
12 W. Burkert, ‘ΣΤΟΙΧΕΙΟΝ: Eine semasiologische Studie’, Philologus: Zeitschrift für

antike Literatur und ihre Rezeption 103 (1959): 167–197.
13 W. Schwabe, ‘Mischung’ und ‘Element’ im griechischen bis Platon: Wort und

begriffsgeschichtliche Untersuchungen, insbesondere zur Bedeutungsentwicklung von
Stoicheion (Bouvier Verlag H. Grundmann, 1980).

14C. Rogge, ‘Nochmals lat. elementum’, Zeitschrift für vergleichende Sprachforschung
auf dem Gebiete der Indogermanischen Sprachen 51, no. 1 (1923): 154–158.

15 E. Sittig, ‘Abecedarium und elementum’, in Satura: Früchte aus der antiken Welt, by
O. Weinreich (BadenBaden: Verlag für Kunst und Wissenschaft, 1952), 131–138.

16 M. D. Coogan, ‘Alphabets and Elements’, Bulletin of the American Schools of
Oriental Research, no. 216 (1974): 61–63.
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Lumpe (1962)17 gives a brief account summarising much of Diels
from the perspective of conceptual history. Balázs (1965),18 barely cited
elsewhere, gives what I consider an important insight into the metric and
prosodic associations of the Greek. Druart (1968)19 has examined very
carefully the use and scope of στοιχεῖον in Plato’s works, complemented
by the more recent work by Laspia, who gives a very useful summary of
the status questionis.20 I should alsomention here an important recent work
by Weiss21 which takes Dornseiff as starting point, and a very stimulating
new Heraclitean contribution by Lebedev, which should inform every new
account of the story of the term.22
Drawing variously from the above, the following have elaborated more

on aspects of the concept itself and less on the philological aspect. Ryle
(1960)23 deals with logic and the Platonic theory of forms; Lohmann
(1980)24 with mathematical related terms; VogtSpira (1991)25 studies
the phoneticwritten duality, and Crowley (2005)26 treats specifically

17 A. Lumpe, ‘Der Begriff “Element” im Altertum’, Archiv für Begriffsgeschichte 7
(1962): 285–293.

18 J. Balázs, ‘The forerunners of structural prosodic analysis and phonemics’, Acta
Linguistica Hungarica (Budapest) 15, nos. 1–2 (1965): 229–86.

19 T.A. Druart, ‘La Notion de « stoicheïon » dans le « Théétète » de Platon’, Revue
Philosophique de Louvain 66, no. 91 (1968): 420–434.

20 P. Laspia, ‘L’excursus fonologico del Teeteto e la testualità platonica. A cosa
pensiamo quando parliamo di ‘elementi’ e ‘sillabe’?’, in Platone e la teoria del sogno
nel Teeteto. Atti del Convegno internazionale Palermo, ed. G. Mazzarra and V. Napoli
(Sankt Augustin: Academia Verlag, 2008), 188.

21 T. Weiss, וארץ שמיים בהן שנבראו אותיות (Letters by which Heaven and Earth
Were Created) (Jerusalem: Bialik Press, 2014). A comprehensive English work by the
same author was published as I completed my research, T. Weiss, ‘Sefer Yeṣirah’ and Its
Contexts: Other Jewish Voices (Philadelphia: University of Pennsylvania Press, 2018).

22A. Lebedev, ‘TheMetaphor of Liber Naturae and the Alphabet Analogy in Heraclitus’
Logos Fragments’, in Heraklit im Kontext, ed. E. Fantino et al., Studia Praesocratica 8
(Walter de Gruyter, 2017), esp. 251253.

23 G. Ryle, ‘Letters and syllables in Plato’, The Philosophical Review, no. 69 (1960):
431–451.

24 J. Lohmann, ‘Mathematik und Grammatik’, Beiträge zur Einheit von Bildung und
Sprache im geistigen Sein. Festschrift zum 80 (1980): 301–313.

25 G. VogtSpira, ‘Vox und Littera: Der Buchstabe zwischen Mündlichkeit und
Schriftlichkeit in der grammatischen Tradition’, Poetica 23, nos. 3/4 (1991): 295–327.

26 T. J. Crowley, ‘On the Use of Stoicheion in the Sense of “Element”’, Oxford Studies
in Ancient Philosophy, no. XXIX (Winter 2005): 367–394.
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Aristotle’s usage. Among encyclopedic articles, I have found Kittel’s27 and
Blössner’s28 particularly orientating.

My primary intention in this new research on an old theme is to go
back to the original texts and to expand the range of texts examined; in
particular to study the semantic analogies found in Hebrew and Arabic,
which with Greek and Latin constitute the main scholarly languages of
the Mediterranean Middle Ages. This expansion of the field of vision is
of course made possible by profiting from the insights of all the above
scholars.
As may be surmised, given such precedents, this work pertains initially

to philology or historical linguistics, and more specifically to lexicology,
since it begins with the study of one word in one particular language,
but the reader will quickly notice that στοιχεῖον was not the real object
of my study, but merely one of the names of my object of study, and it
was valuable only because of its synthetic semantic power, and due to
its place in the history of Greek philosophy. Because this is in fact the
study of a polysemy, the words themselves, στοιχεῖον or elementum or
sefirah or ḥarf, are only important as facets of the ‘jewel’ (Ar. jawhar,
jewel = essence, οὐσία), or as gateways into the fullness of the concept.
By studying the words, we see more clearly the aspects of the concept,
which in turn allows us to identify other terms used for one or other aspect
of the same root concept, in what is already part of a semantic enquiry, the
history of an idea, or a dogged exercise in Begriffsgeschichte.

D. Methodology Matters

Methodologically speaking, harking back to Ernst Robert Curtius, my
starting point is then from ‘the scientific technique which is the foundation
of all historical investigation: philology,’ not however with philology as
an end in itself,29 but more specifically, in the line of one of my basic

27 Theological Dictionary of the New Testament, ed. G. Kittel, G. Friedrich and G. W.
Bromiley, 7 vols. (Grand Rapids, Mich.: W.B. Eerdmans, 1985), s.v. στοιχεῖον (hereafter
cited as TDNT).

28 N. Blössner, ‘Stoicheion’, Historisches Wörterbuch der Philosophie (Basel), 1998.
29 E. R. Curtius, European Literature and the Latin Middle Ages, Bollingen Series 36

(Princeton University Press, 2013), 42.
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references,30 assembling a diachronic semasiological study – exploring
the etymologies from the first historical occurrences of the concept, and
following from then onwards the shifts in meaning.
This alternating approach between word and concept is perhaps what

Gadamer means when explaining, ‘what conceptual history can do is to
travel the way from word to concept and back again, keeping the path
clear,’ for ultimately, ‘just as music is inconceivable without overtones,
the conceptual language of philosophy is only entitled to opinions by
the concord of its overtones, which restore the vague, abstracted field of
a given concept to the natural power at its origin.’31 It is precisely this
travelling to and fro (a μέθοδος proper) between concept and terms that I
intend to pursue, keeping the questioning open and paying attention to the
conceptual overtones.
Thinking of ‘keeping the questioning open,’ I also agree heartily with

Gadamer’s observation that ‘the purpose of enquiry in conceptual history
can hardly be that of achieving a clearcut historical elucidation […] but
it should rather be the case that through the enquiry are ascertained the
limitations of such elucidation.’32 This in fact brings to mind the following
words addressed by Ernst Cassirer to Warburg in 1926 referring to the
Kulturbibliothek:

May the organon of intellectualhistorical studies which you have created
continue to ask us questions for a long time.33

Regarding the culturalhistorical aspects that at once frame and are
determined by the concepts studied, I have tried to focus on the continuity
and comparability of the philosophical tradition, striving for the ‘intuitive
perception of an essence’ instead of trying to ascertain ‘genetic causes,
currents, influences.’34 Inasmuch as the concept of philosophy that I

30 Burkert, ‘ΣΤΟΙΧΕΙΟΝ’.
31 H.G. Gadamer, Die Begriffsgeschichte und die Sprache der Philosophie, Arbeits

gemeinschaft für Forschung des Landes NordrheinWestfalen: Geisteswissenschaften 170
(Wiesbaden: Springer Fachmedien, 1971), 18.

32 Ibid., 13.
33 E. Cassirer, The Individual and the Cosmos in Renaissance Philosophy, trans. M.

Domandi (University of Chicago Press, 2010), xiii.
34 H. Corbin, The Concept of Comparative Philosophy (Ipswich: Golgonooza Press,

1981), 2.
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am obliged to take as my departing point here is ‘the multifaith and
plurilinguistic thread of medieval philosophy,’35 this is also a work on
comparative religion, or at least on comparative theology and mysticism,
since alphanumeric cosmology falls neatly within their ken.
In view of the philological starting point, that aims at drawing as much

knowledge as possible from a single polysemy, and in view of the nature
of the deeply entwined and interdependent medieval civilisations,36 my
approach to the comparative method is a carefully balanced exercise in
untranslatability. I shall try to ‘observe the flexibility of a religious pattern’
as it is ‘adopted and transformed across a wide range of chronological,
linguistic, and religious boundaries.’37 The basic idea was expressed by
Humboldt: ‘different languages are not so many designations of a thing:
they are different perspectives on that same thing.’38 This means that in
each language, most words do not simply denote a reality, but rather
express a synthesis of related meanings.39 A fitting illustration is that
of a jigsaw puzzle piece. Every language would be a different cut of
the underlying picture of reality, and so, even though the final image is
always the same, the pieces/concepts of each puzzle/language tessellate in
different ways. ‘Concepts are more than words, but how they fit between
words, discourses, languages and vocabulary is an unresolved issue.’40 I
shall be comparing the many words fromGreek, Latin, Hebrew and Arabic
sources with the sole aim of revealing the underlying unitary concept that
manifests in so many varied ways. In doing so, I expect I will not be too far
from the guidelines (Arbeitsregeln) laid out by Reichardt for the discipline

35 J. Marenbon, ‘Mauro Zonta and the Unity of Medieval Philosophy’, Mediterranea.
International Journal on the Transfer of Knowledge 3 (2018): See.

36 See R. Wisnovsky et al., eds., Vehicles of Transmission, Translation, and Transform
ation in Medieval Textual Culture, vol. 4, Cursor mundi (Turnhout: Brepols, 2011), 1–2.

37 Ibid., 22.
38 Cited in B. Cassin et al., Dictionary of Untranslatables: A Philosophical Lexicon,

Translation/Transnation (Princeton University Press, 2014), xix.
39 A remarkable early precedent for this awareness is found in the Jain logical principle

and religious doctrine of ‘nononesidedness’, anekāntavāda, or multiplicity of viewpoints
(Concise Oxford Dictionary of the World Religions, s.v.).

40 M. van Gelderen, ‘Between Cambridge and Heidelberg. Concepts, Languages
and Images in Intellectual History’, in History of Concepts: Comparative Perspectives
(Amsterdam University Press, 1998), 233.
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of conceptual history,41 when he considers that one of the primary tasks at
hand is that of ‘the reconstruction of conceptual fields’ (Begriffsfelder).
Ultimately, it is my intention to expose, by unravelling the linguistic

complexity, what Nietzsche called the Geistergespräch, the conversation
of minds, as it unfurls through the centuries and cultural worlds from
antiquity to the High Middle Ages, ‘a conversation about fundamental
human questions going on between authors ancient and modern.’42

The advised reader will note that the whole work tends towards music
and practically calls for it at every turn. At this extreme point of my
compilation, as I try to sum up and reconsider the entire project, I silently
ponder the influence of themany hours of J. S. Bach that I listened to during
the writing of this book, in particular the Goldberg Variations. Indeed,
the greatest personal benefit I may have reaped from this research work
has been a remarkable sensitization to music (the musica elementorum,
perhaps), as welcome as unexpected in its ways and its reach. It is my
sincere wish that the reader will be able to attune to this strong musical
undercurrent of my work.

41 See Gelderen, ‘Between Cambridge and Heidelberg’, 232–3.
42 R. Goulbourne, ‘Conversations with the Dead in Early Modern France’, The Modern

Language Review 108, no. 1 (January 2013): 95.
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Defining the Concept



Introduction to Part I

This first part, tracing the foundation of the research, is mainly based
on two texts chosen in the first place because of their seminal historical
importance: one section of Aristotle’s Metaphysics, and one section of
Dionysius Thrax’s Art of Grammar (Τέχνη γραμματική). Both these main
sources are read carefully and considered in the light of their commentary
traditions, while later in the book I consider some of their translations into
Semitic languages.



Chapter 1

Notes on Early Alphabetic Cosmology

A. Starting from Aristotle’s ‘Lexicon’

The locus classicus for the semantic speculation on στοιχεῖον, and
effectively the first historical account of the use of the term, is the definition
given in book Δ or the ‘Lexicon’ of Aristotle’s Metaphysics,1 a book of
central importance for ancient and medieval commentators of Aristotle.2 I
will now go in detail through the various parts of this definition, following
the precedent of Diels, whose comprehensive history of the word in Greek
and Latin is still the basic indispensable reference.3
As I go through each section of what is really a collection of five

complementing definitions, I will start taking note of the properties of the
στοιχεῖον as they crop up. A list of such properties will be of the greatest
usefulness for the comparative phase of this research in order to recognise
the same concept in different contexts and languages. As a visual aid, I
shall henceforth use this sign  on the margin to indicate the occurrences
of the properties, which will be then listed together at the end. Without
willing to jump ahead, I would like to note that most of the meanings that
may seem to be strained out of these lines have been actually brought
out over the centuries in the translations of στοιχεῖον into Latin and the
Semitic languages.

1 στοιχεῖον λέγεται ἐξ οὗ σύγκει- ‘Element’ means a primary immanent com
ται πρώτου ἐνυπάρχοντος ἀδι- ponent, formally indivisible into another
αιρέτου τῷ εἴδει [εἰς ἕτερον εἶ- form. The elements of an utterance, for
δος], οἷον φωνῆς στοιχεῖα ἐξ ὧν example, are the component parts of that

1 1014a26.
2 Y. Halper, ‘Averroes on Metaphysical Terminology: An Analysis and Critical Edition

of the Long Commentary on Aristotle’s Metaphysics Δ’ (PhD diss., Dept of Philosophy,
BarIlan University, 2010), 9.

3 Diels, Elementum.
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σύγκειται ἡ φωνὴ καὶ εἰς ἃ διαι- utterance into which it is ultimately divis
ρεῖται ἔσχατα, ἐκεῖνα δὲ μηκέτ᾽ ible, and which are not further divisible
εἰς ἄλλας φωνὰς ἑτέρας τῷ εἴ- into other phonemes formally different from
δει αὐτῶν, ἀλλὰ κἂν διαιρῆται, themselves. If an element is divided, the
τὰ μόρια ὁμοειδῆ, οἷον ὕδατος parts are formally the same as the whole:
τὸ μόριον ὕδωρ, ἀλλ᾽ οὐ τῆς συλ- e.g., a part of water is water; but it is not so
λαβῆς. for the syllable.4

In this first definition, several adjectives are predicated of στοιχεῖον, but
the basic initial description is ἐξ οὗ σύγκειται, ‘from which there is
composition,’ so the first propertywe have is thatστοιχεῖον is a component,
a constituent like a piece of a puzzle. Elements are systemic; they do not
exist in isolation.
Next, πρώτον is used: elements are ‘first things’, they are primordial.

There is in this some overlap with the word ἀρχή, which implies origin
and precedence, that is a cosmogonic or generative, and a logical causal
meaning. The elements are origins and causes, and this is related to the
next property.
A fine point made in the definition is the use of ἐνυπάρχον to

characterise στοιχεῖον as a distinctly ‘immanent’ principle. In apparent
contrast to ἀρχή or αἰτία, στοιχεῖον is ‘consubstantial’ to entities, not only
underlying them, but also – to elaborate on the etymology of ἐνυπάρχω –
inunderlying and determining them from within themselves. It should be
noted, however, that the distinction between στοιχεῖον and ἀρχή, far from
being clear, has a long history and is rather undecided in the Aristotelian
corpus,5 as shown for instance in De gen. et corr., 329a5:
Ὅτι μὲν οὖν τὰ πρῶτα ἀρχὰς καὶ Let it now be agreed that it is right to
στοιχεῖα καλῶς ἔχει λέγειν, ἔστω call the primary beings ‘principles’ and
συνομολογούμενον. ‘elements’.

The next attribute of στοιχεῖον found in the first definition is ἀδιαίρετος

4 Emphasis mine. Cf. the translation and comments in Crowley, ‘On the Use of
Stoicheion’.

5 About the complications arising from Aristotle’s presumed attempt at a unified
elemental theory, see M. Kurdzialek, ‘Elementum – Die Deutung der aristotelischen
Definition des στoιχείoυ durch David von Dinant’, in Sprache und Erkenntnis im
Mittelalter. Akten des VI. Internationalen Kongresses für mittelalterliche Philosophie,
Miscellanea Mediaevalia, 13/2 (Berlin, New York, 1981), 580–584.
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τῷ εἴδει, ‘indivisible in form’.6 This means that the elements are simple,
uncompounded, and Alexander of Aphrodisias clarifies in his commentary 
(354.26ff): οὐ γὰρ κατὰ τὸ ποσὸν, not as regards quantity. The addition
of τῷ εἴδει, ‘regarding the form’ or ‘essentially’, reinforces the ambiguous
initial πρώτον, like τὰ πρῶτα in the above quotation from De gen.
et corr., in that it has the effect of leaving the ‘materiality’ of the
elements undecided. Τὰ πρῶτα can refer to bodies just as well as to some 
indeterminate manner of being. This subtlety did not escape Alexander,
who contrasts it with the following paragraph of the definition, as I shall
do now.

2 ὁμοίως δὲ καὶ τὰ τῶν σωμάτων Similarly, those who speak of the ‘elements’
στοιχεῖα λέγουσιν οἱ λέγοντες εἰς of bodies do so referring to the parts into
ἃ διαιρεῖται τὰ σώματα ἔσχατα, which bodies are ultimately divisible, and
ἐκεῖνα δὲ μηκέτ᾽ εἰς ἄλλα εἴ- which are not further divisible into other
δει διαφέροντα: καὶ εἴτε ἓν εἴτε parts different in form. And whether they
πλείω τὰ τοιαῦτα, ταῦτα στοι- speak of one or more than one such, they
χεῖα λέγουσιν. call them ‘elements’.

In this second definition the στοιχεῖα are unequivocally corporeal prin
ciples, andAlexander notes that this refers to the atomists or to Empedocles
‘who had everything else generated by the four’ (᾽Εμπεδοκλέους τῶν
τεσσάρων τἆλλα γεννῶντος). Thus, according to this, the elements are
corporeal and their implicit generative power is made explicit by the verb 
γεννῶ of the commentary.

3 παραπλησίως δὲ καὶ τὰ τῶν δια- The term is applied with a very similar
γραμμάτων στοιχεῖα λέγεται, καὶ meaning to the ‘elements’ of geomet
ὅλως τὰ τῶν ἀποδείξεων: αἱ γὰρ rical propositions, and generally those
πρῶται ἀποδείξεις καὶ ἐν πλεί- of demonstrations; for the first demon
οσιν ἀποδείξεσιν ἐνυπάρχουσαι, strations which underlie the many other
[1014b] αὗται στοιχεῖα τῶν ἀπο- ensuing demonstrations [1014b] are called
δείξεων λέγονται: εἰσὶ δὲ τοιοῦτοι ‘elements’ of demonstrations. Such are
συλλογισμοὶ οἱ πρῶτοι ἐκ τῶν the primary syllogisms consisting of three
τριῶν δι᾽ ἑνὸς μέσου. terms with one middle term.

This meaning of στοιχεῖα as the principles or axioms of geometrical
demonstrations (διαγράμματα), is precisely themeaning of the word in the

6 The appendage εἰς ἕτερον εἶδος has been convincingly shown to be ‘a misguided
later addition’ in M. E. Kotwick, Alexander of Aphrodisias and the Text of Aristotle’s
Metaphysics (California Classical Studies, 2016), 72–4.
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title of Euclid’s famouswork. According to this definition, the elements are
axiomatic and fundamental, just as the geometric axioms which underlie
and buttress Euclid’s edifice. Burkert7 observes that for Menaechmus,
στοιχεῖα here refers to the postulates, and this is for him the meaning of
Euclid’s title.
It may be observed that these meanings are already contained in nuce

in the verb ἐνυπάρχωwe had encountered, and that the various definitions
would seem to develop and amplify a few basic notions. This is precisely
Crowley’s point in rejecting ‘the common assumption that the use of the
term stoicheion in physical, metaphysical, or more generally cosmological
contexts, in the general sense of principle of body, is a metaphorical
derivation from some other use of stoicheion.’8
It is also made clear, especially by the mention of the primary

syllogisms, that the elements are organic or interdependent, and integral
in the sense of necessary to make a whole complete. Referring to this
definition, Burkert9 explains they are ‘mathematical formulations which
complement each other in order to perfect a system and which are logically
inherent in each other.’ In the Poetica, Aristotle illustrates this clearly:
στοιχεῖον μὲν ἐστιν φωνὴ ἀδιαίρετος, οὐ πᾶσα δὲ ἀλλ᾽ ἐξ ἧς πέφυκε
συνθετὴ γίγνεσθαι φωνή, ‘στοιχεῖον is an indivisible utterance; not just
any, though, but the one upon whose combination arises a composite
utterance.’10 Though never so explicit in Greek grammatical tradition, this
is the quality eventually called articulatio in Latin grammar, upon the
translation of συνθετὴ φωνή as vox articulata.11

4 καὶ μεταφέροντες δὲ στοιχεῖον Following from the above, the term ‘element’
καλοῦσιν ἐντεῦθεν ὃ ἂν ἓν ὂν is also applied metaphorically to any small
καὶ μικρὸν ἐπὶ πολλὰ ᾖ χρή- unity which is amply serviceable; and so
σιμον, διὸ καὶ τὸ μικρὸν καὶ that which is small and simple and indivis
ἁπλοῦν καὶ ἀδιαίρετον στοι- ible is called an ‘element.’ Hence it comes
χεῖον λέγεται. ὅθεν ἐλήλυθε τὰ about that the most universal things are ele

7 Burkert, ‘ΣΤΟΙΧΕΙΟΝ’, 191–92.
8 Crowley, ‘On the Use of Stoicheion’, 369.
9 Burkert, ‘ΣΤΟΙΧΕΙΟΝ’, 192.
10 1456b22, cited in VogtSpira, ‘Vox und Littera’, 305.
11 Cf. the reference to Boethius in U. Eco et al., ‘On Animal Language in the Medieval

Classification of Signs’, in On the Medieval Theory of Signs, Foundations of Semiotics 21
(Amsterdam: John Benjamins B.V., 1989), 28–9, 32.
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μάλιστα καθόλου στοιχεῖα εἶ- ments; because each of them, being a unity
ναι, ὅτι ἕκαστον αὐτῶν ἓν ὂν and uncompounded, underlies many things –
καὶ ἁπλοῦν ἐν πολλοῖς ὑπάρχει everything rather, or very many things. And
ἢ πᾶσιν ἢ ὅτι πλείστοις, καὶ τὸ so it is that also the unity and the geometrical
ἓν καὶ τὴν στιγμὴν ἀρχὰς <καὶ point are seen by some as first principles <and
στοιχεῖά> τισι δοκεῖν εἶναι. elements>.

From this definition we retain two complementary attributes: the elements
are small, or rather minuscule (Alexander: ἐλάχιστα πάντῃ) like the
geometric point, and they are universal, mostencompassing or pervasive. 

Like the geometric point, in spite of being dimensionless, they are
boundlessly present. They are also very interestingly called ἐπὶ πολλὰ
χρήσιμον, i.e. useful and used in many ways, and reliable; one could say
operative and helpful. They are like reliable tools, which brings to mind 
how, according toHebrew lore, ‘TheHolyOne, praised beHe, said, “I need
workers.” And the Torah said to Him, “Let me provide you with twenty
two workers, the twentytwo letters which are in the Torah.”’12
Something else to note in this definition is how the last line equates

ἀρχαί and στοιχεῖα. In fact, most manuscripts only have ἀρχὰς here, but
Alexander has the addition καὶ στοιχεῖα which I have reproduced. As we
have seen above, the difference between the two words is rather blurred
in Aristotle. Only a few paragraphs before these lines, in 1013b20, the
definition of ἀρχήmakes of it a genre including φύσις, στοιχεῖον, διάνοια,
προαίρεσις, οὐσία and τὸ οὗ ἕνεκα !

5 ἐπεὶ οὖν τὰ καλούμενα γένη καθό- Now, since what are called genera are
λου καὶ ἀδιαίρετα (οὐ γὰρ ἔστι λό- universal and indivisible (there being no
γος αὐτῶν), στοιχεῖα τὰ γένη λέ- account of them), some people call the
γουσί τινες, καὶ μᾶλλον ἢ τὴν δια- genera ‘elements’, and these rather than
φορὰν ὅτι καθόλου μᾶλλον τὸ γέ- the differentiae, because the genus is more
νος: ᾧ μὲν γὰρ ἡ διαφορὰ ὑπάρχει, universal. For wherever the differentia is
καὶ τὸ γένος ἀκολουθεῖ, ᾧ δὲ τὸ γέ- underlying, the genus also follows; but the
νος, οὐ παντὶ ἡ διαφορά. ἁπάντων differentia is not always where the genus is.
δὲ κοινὸν τὸ εἶναι στοιχεῖον ἑκά- What is then common to all cases is that
στου τὸ πρῶτον ἐνυπάρχον ἑκά- the ‘element’ of every thing is that which
στῳ. is primary and inherent in it.

12 Quoted in C. Bandt, Traktat ‘Vom Mysterium der Buchstaben’: kritischer Text
mit Einführung, Übersetzung und Anmerkungen, Texte und Untersuchungen 162 (Berlin:
Walter de Gruyter, 2007), 73, from the Midrash Tanḥuma Yelammedenu.
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With this final genus simile the elements are characterized first as ἄλογα,
‘unaccountable’, ‘indefinable’, ‘unexplainable’, simply ‘countless’, or
perhaps ‘irrational’ in the mathematical sense, which is a synonym of
‘incommensurable’;13 then secondly, in their function of genera, they
are characterized as categorial or generific, as if each ‘element’ were a
genarch, something made very explicit in acrostic compositions, where
every στοιχεῖον begins and determines a verse or a section of the text. It
is in this combined sense that Kahn speaks of ‘categorial genera, the final
answer to theWhatisit? question for an item within each category’.14

I have dissected at length the above lines not only because they summarise
for the first time in history the various meanings of our concept, but also
because they contain much that will eventually inform every discussion on
the topic across cultures and centuries. And because of this, they will be of
use to us as a touchstone when moving forward through the more general
and specialised literature.

I. First Glimmerings

If we step back from Aristotle now, to examine the origins of the
passage just analyzed, two strands are immediately discernible, 1) the
word στοιχεῖον itself, and 2) the concept which eventually would be par
excellence expressed by this term. These two strands of enquiry have to
do with the etymology and the semantics.

1. Etymology

The first occurrence of a related root in Greek literature comes from Iliad
23, where in verses 358 and 757 the chariot racers are said to stand
μεταστοιχί, explained by the scholiast as ἐπὶ στοῖχον, ἐπὶ τάξιν, ‘in a
row’, ‘in order’.15 One of the main aims of Burkert’s article was precisely
to ‘establish the root στοῖχος conclusively, through the widest possible

13 Famously in a letter simile in Theaetetus 202b3, τὰ μὲν στοιχεῖα ἄλογα καὶ ἄγνωστα
εἶναι, αἰσθητὰ δέ, ‘the στοιχεῖα are not rational or knowable, but they are perceptible.’

14 C. H. Kahn, ‘Questions and Categories’, in Questions, ed. H. Hiż (Dordrecht:
Springer, 1978), 251–2.

15 Scholia in Iliadem (scholia recentiora Theodori Meliteniotis, e cod. Genevensi gr.
44), Repr. 1966, vol. 2, Les scolies genevoises de l’Iliade, ed. by J. Nicole (Geneva: Georg,
1891), 23.757.
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sampling, as the semantic origin of στοιχεῖον.’16 This characteristic of the
στοιχεῖα is oftenmentioned in the grammatical literature, but it is not made
quite explicit in theMetaphysics definition: they are sequential, gradual in 
the sense of Lat. gradus, a step, related to στείχω, to walk, and to στίχος,
a line of verse, or a line in general.
The first ever use of the word itself seems to come from a thirdhand

report by Plutarch of the cosmology of the obscure Petron of Himera,17
sometimes also identified to a ‘sage from the Red Sea’,18 who posited the
existence of 183 worlds (κόσμοι) arranged in the form of a triangle, with
one at each vertex and sixty along each side, which are said to be next to
each other and to κατὰ στοιχεῖον ἅπτεσθαι – which we could gloss as ‘to
cohere in orderly fashion’, ‘like an ABC.’ A French translation gives ‘ils
se touchent les uns les autres par leurs éléments fondamentaux.’19
The reference to this extraordinary cosmology appears twice in

Plutarch’s dialogue.20 Initially one of the characters presents it and adds:
ἅπτεσθαι δὲ τοὺς ἐφεξῆς ἀλλήλων ἀτρέμα περιιόντας ὥσπερ ἐν χορείᾳ,
‘they hang on to each other in a row, going round in circles, gently, as
in a dance,’ but a few lines down, the narrator, presumably Plutarch,
comments that he himself does not know what to make of the κατὰ
στοιχεῖον ἅπτεσθαι.21 Now, János Balázs, who makes a strong case for
the musicalrhythmical origin of στοιχεῖον, points out how Petron’s 183
worlds are ‘contiguous in a choric dance with one another.’22 Balázs also
points out that ‘the verb στείχωmeant not going in general, but procession

16 Burkert, ‘ΣΤΟΙΧΕΙΟΝ’, 169.
17 See Diels, Elementum, 62–3; Vollgraff, ‘Elementum’, 91ff. The uncertainty is directly

related to the dating of Petron. Diels himself, presenting this as the earliest ever textual
evidence, writes that ‘he seems to appear in the sixth century BC’ [my italics].

18 See C. Macris, ‘Pétrôn d’Himère’, in Dictionnaire des philosophes antiques, ed. R.
Goulet, vol. 5, 1 (Paris: CNRS éditions, 2012), 246–263, which is the best recent treatment
and adds significant details to Petron’s profile.

19 Plutarch, ‘Pourquoi les oracles ont cessé’, in Oeuvres morales de Plutarque, trans.
D. Ricard, vol. 2 (Paris: Lefévre, 1844), 328.

20 At 422b3 and later 422d7.
21 See H. Diels andW. Kranz, Fragmente der Vorsokratiker, 6th ed., Repr. 1966 (Berlin:

Weidmann, 1951), 28 (hereafter cited as DK).
22 Balázs, ‘The forerunners’, 233. This article seems to have escaped the notice of

Burkert and others. See also, along similar lines, the more recent Laspia, ‘L’excursus
fonologico del Teeteto’, 204.
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in wellordered ranks,’ and he establishes associations with the Greek
appreciation of dance as the allencompassing artistic form. Perhaps we
should further specify and instead of simply considering the elements to be
‘gradual’, wemight say they are choreutic, or even dancey. A similar usage
in a cosmological context is found in Sch. to De divinibus nom. 256,22,
«ἀλληλουχίαι δὲ τῶν ὁμοστοίχων» εἰσὶν αἱ τοῦ κόσμου κατατάξεις ἐκ
μιᾶς οὐσίας τῆς ὕλης εἰς σώματα πληθυνθεῖσαι στερεωμάτων καὶ οἱονεὶ
σειρὰ ἀλλήλων ἐχόμεναι, the ‘interconnections of those who have the
same element’ are the orders of the universe, which from one essence
are multiplied into solid bodies of the matter, and which hold to each
other ‘like links of a chain.’23 Even further on the musical aspect, in later
Greek alchemical literature, Stephanus of Byzantium would describe how
‘Orpheus made melody with rhythmical sounds so that the symphony
should reecho the coordinated movement of the elements,’ where the
elements are called ὁμοταγεῖς οὐσίαι, the ‘coordinated essences.’24
In any case, eschewing Petron as a dubiously dated testimony, if we are

looking for a completely certain earliest testimony to the use of the word,
we must also dismiss Anaximander25 and other preSocratic authors whose
ipsissima verba are not preserved,26 and acknowledge that στοιχεῖον
first occurs in Aristophanes’s Ecclesiazusae (651), ὅταν ᾖ δεκάπουν τὸ
στοιχεῖον, ‘when the shadow of the gnomon is ten feet long.’ And thus
we can see how the earliest certain recorded meaning of στοιχεῖον has to
do with gnomonics, referring to the shadow cast on the sundial, and by
extension to the module of its advance.27 This powerful image combines
different meanings contained in the etymology: it is a walking shadowline,
and it walks in circles, determining events as it progresses.

23 Ioannis Scythopolitani prologus et scholia in Dionysii Areopagitae librum ’De
divinis nominibus’ cum additamentis interpretum aliorum, vol. 4,1, Patristische Texte
und Studien 62, ed. by B.R. Suchla (De Gruyter, 2011), 236; in spite of some common
‘sociological’ readings, the medieval commentaries agree in giving to ὁμόστοιχος here a
physical sense.

24 F. Sherwood Taylor, ‘The Alchemical Works of Stephanos of Alexandria, part 2’,
Ambix, June 1938: 126–27.

25 See DK, 11ff.
26 Cf. Druart, ‘La Notion de « stoicheïon »’, 422, ‘si les textes doxographiques utilisent

le mot stoicheïon, les citations probables des Présocratiques, elles, l’ignorent.’
27 Cf. Vollgraff, ‘Elementum’, 102.
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