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Editorial « Exdotiko Znueiwpa

The Athens University Review of Archaeology (AURA)
is an international, peer-reviewed archaeological
journal published by the Faculty of History and
Archaeology of the National and Kapodistrian
University of Athens. It is dedicated to the publication
of original research articles and reports focusing on, or
related to the archaeology, art and material culture in
the broader Greek world, from the earliest Prehistory

to the Modern Era.

Part of the AURA journal is the AURA Supplement
series, comprising studies in Greek or English, which,
due to their extent, cannot be published in the journal
as articles. The series share the same areas of interest

with the journal.

AURA is a fully open access journal. Each issue of the
journal and each monograph is published electronically
as a PDF file. All papers are available on the internet
to all users immediately upon publication and free
of charge, according to the Creative Commons (BY-
NC-ND 4.0). AURA issues and monographs can also
be distributed on a print-on-demand basis and posted
or collected from the bookstore of the Kardamitsa

Publications, 8 Ippokratous str, Athens.

To ITeptodikd tov Topéa Apyatodoyiag kat Iotopiog Tng
Téxvng (AURA) eivar éva SteOvég meplodiko e ovotnua
SumArg avdvupng afloddynong, to omoio exdidetal and to
Tunua Iotopiag kat Apxatoloyiag Tov E@vikov kat Kamodi-
otptakol Iavemotnpiov ABnvav. Xtdxog Tov eivar n dnpo-
olevon TPWTOTVIIWY EPYATLWY TIOV EGTIALOLY OTNV apxaL-
oloyia, TNV TéXVN Kal TOV DAIKO TTOAITIOHO TOV EVPUTEPOV
eAANVLKOD KOGHOV, amd TNV anwTepn TPoioTopia £wE Kal TN

obyxpovn emoxn).

Mépog ¢ éxdoong Tov meplodikod AURA anotelein oelpd
povoypaguwv pe TitAo «AURA Supplements». Ilepthap-
Bavet peréteg ota EAANVIKA 1} 0TA ayyAIKA, IOV AOYyw TNG
HeyaAng tovg €xtaong dev pmopovv va Snpootevbovv pe
popen apBpov oto meplodiko. H Oepatoloyia twv povo-

Ypaguwv eivat idta e ekeivn Tov TEPLOSIKOD.

To meplodiko kat 1 oepd povoypagwy eival ehevBepng kot
avowktrg mpdoPaong. Ta tevyn Tov meplodikov Kat ot po-
voypagieg dnpoaotevovtal nhektpovika wg apyeia PDE ‘Ola
Ta dpBpa eivat dwpedv Stabéotua yia 6hovg oo Stadiktvo
AUEOWG HETE TN SNUOGiELOT) TOVG Kat COHPWVa e TNV adeta
Creative Commons (BY-NC-ND 4.0). Ta tevyn Tov meplo-
Sucod AURA kat ot Topot TG oetpag «AURA Supplements»
UmopoLV emiong va ekTunwBoly KaToTIY TTapayyeliag kat
va anooTalovv Taxudpopkd 1 va mapaingBovv amd to
BipAionwAeio Tov Ekdotikov Oikov Kapdapitoa, Inmokpa-

Toug 8, ABrva.

K. Kopanias « Y. Papadatos % K. Komaviag « I'. [Tanaddtog



ATHENS STUDIES IN AEGEAN SCRIPTS AND
ADMINISTRATIONS (REINFORCING ARCHAEOLOGY-
MINDED EPIGRAPHY) ¢« ASASA(RAME) 1

SERIES EDITOR « EIIIMEAHTHZY ZEIPAY

Vassilis Petrakis (Athens)

EDITORIAL ADVISORY COMMITTEE « XYMBOYAEYTIKH EKAOTIKH EITITPOITH

Vassilis L. Aravantinos (Thiva) « John Bennet (Sheflield) o Fritz Blakolmer (Vienna)
Christos Boulotis (Athens) « Matilde Civitillo (Santa Maria Capua Vetere)
Maurizio Del Freo (Roma) ¢ Oliver Dickinson (Durham)

Jan Driessen (Louvain-La-Neuve) « Yves Duhoux (Louvain-La-Neuve)
Yannis Galanakis (Cambridge) « Artemis Karnava (Rethymno)

John T. Killen (Cambridge) » Konstantinos Kopanias (Athens)

Eleni Mantzourani (Athens) « Joseph Maran (Heidelberg)

Torsten Meifiner (Cambridge)  José L. Melena (Vitoria)

Anna Michailidou (Thessaloniki) « Dimitri Nakassis (Boulder, Colorado)
Marie-Louise Nosch (Copenhagen) « Thomas G. Palaima (Austin)
Diamantis Panagiotopoulos (Heidelberg) « Yiannis Papadatos (Athens)
Massimo Perna (Sassari) o Lefteris Platon (Athens)

Jeremy Rutter (Dartmouth) « Helena Tomas (Zagreb)

Carlos Varias Garcia (Barcelona) « Giorgos Vavouranakis (Athens)



ASASA(RAME) « Editorial

It must be really true, as Pia de Fidio once perceptively observed, that interdisciplinarity is “part of the genetic
code” of Mycenaean studies. From the earliest pioneering studies of Sir Arthur Evans, through the multifaceted
approach which led to the monumental first 1956 edition of Documents in Mycenaean Greek, down to the in-
creasing frequency of collaborative efforts among experts in archaeology, epigraphy, linguistics and textual in-
terpretations in specialized articles, as well as edited works of synthesis, the integration of evidence from various

fields has been part of the scope and aims of the study of Aegean Bronze Age texts and contexts.

John Chadwick’s famous definition, in his keynote address at the Salzburg Colloquium, of the ideal scholar of
Aegean scripts as someone able to command bodies of evidence as distinct as epigraphy, linguistics, economic
history and archaeology is becoming increasingly difficult to realise. Our era of hyper-specialization and our

finite lives compel us to realize such an ideal primarily through collaborative symbiosis of the different fields.

The purpose of this symbiosis is to allow a realm of mutual understanding to emerge. Knowing everything
is utopian; but knowing what (and whom) to ask, what to expect, as well as the basic working assumptions,
implications and limitations of an adjacent discipline is (or can be made) feasible. Mutual awareness, rather
than panoptic expertise, can give birth to new academic environments that are of seminal importance in any
meaningful progress. Separate monologues by polymaths, rare and far between, can be replaced by open-ended

dialogues among experts.

It is in this spirit that Athens Studies in Aegean Scripts and Administrations (Reinforcing Archaeology-Minded
Epigraphy) has been conceived. The series aspires to be a vehicle for distributing the fruits of such symbiotic
endeavours. The series is designed to accommodate monographs offering high-quality, unique and original
insights into Aegean Bronze Age texts and their material carriers, including, of course, the Cypriot members of
the same family of scripts. Once the name of the monograph series begun to emerge, it almost spontaneously

spawned the appropriate acronym, ASASA(RAME), a homage to Jean-Pierre Olivier.

ASASA(RAME) includes monographs or edited volumes, published immediately in open-access and always
with the print-on-demand option. Published by the Department of History and Archaeology of the National
and Kapodistrian University of Athens, it specifically targets original topics and productively provocative
approaches related to the study and better understanding of Aegean inscriptions and the contexts of their

production and use.

We welcome proposals from colleagues at any stage of their career, to fuel discussions and rethink the problems
and questions that the close study of Aegean and related scripts generates. Systematic promotion of the inclusive
spirit in which ASASA(RAME) is conceived may, in the future, lead to the consolidation of multiple bridges
across disciplinary boundaries -the ultimate goal being, hopefully, a continuum of fields.

Vassilis Petrakis ¢ BaoiAng Iletpdkng
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PREFACE

Wor(1)ds.

By words, worlds are created,
By worlds, words are given.

Thus we speak

Wor(l)ds without end.

Yet, words are failing me now - failing to express in writing the joy of seeing this Volume out, with the
multiplicity of worlds it contains. Each chapter, drawing its own world, takes us on a heuristic journey from
cautious beginnings, through complex meanders of words, to enticing discoveries. This Volume stems from the
Conference and round table titled The Wor(l)ds of Linear A: An Integrated Approach to Linear A Documents and
Script (a 2022 Assessment), held online on 24-26 May 2022, which I organized and convened during my time
as Junior Research Fellow at St. John’s College, University of Cambridge. The Wor(l)ds of Linear A has been the
first ever Conference solely and fully dedicated to investigating the Linear A script of “Minoan” Crete in all its
kaleidoscopic aspects, thus proving unique in its character and of paramount importance for the advancement
of this research area as an independent, yet intertwined, disciplinary subject.

The Conference, ambitious as it were, brought together for the first time well-established senior scholars and
early-career researchers alike working on Linear A across a broad range of subject areas, with a view to assessing
the current scholarly understanding of Linear A. The Conference was aimed at exploring a wide variety of
aspects, relating (but by no means restricted) to: administrative and writing systems, linguistic analysis,
palaeography and semasiography, pinacology and epigraphy, script origin and connections, the archaeological
record and socio-historical settings of the inscribed artifacts. The theme itself invited an “integrated” dialogue
between different disciplinary perspectives in order to elucidate the complex subject of Linear A research in the
broadest possible sense, thus providing a most comprehensive overview of aims, problems and possible future
lines of inquiry. Methodological considerations and interdisciplinary approaches were particularly welcomed,
which fostered further interdisciplinary discussion and helped to develop new challenging theoretical frame-
works for understanding the many intertwined facets of Linear A writing and administrative systems (Words),
and the socio-cultural systems that produced the documents (Worlds). By pinpointing the analytical problems
scholars currently face when investigating all aspects of the Wor(I)ds of Linear A and by outlining new prom-
ising pathways, the goal of the Conference, as well as the present publication, is to revive the distinctive char-
acter of Linear A research and thus to integrate at our best the different disciplinary perspectives in order to
break free of often too restrictive disciplinary boundaries.

The wor(l)ds uttered and created in the context of the Conference have now materialized in this much
longed-for publication, jointly edited by Ester Salgarella and Vassilis Petrakis. The updated title The Wor(1)ds of
Linear A: Integrated Approaches to Documents and Inscriptions of a Cretan Bronze Age Script was chosen to better
reflect the contents of the submitted contributions (esp. “materiality” of writing and text-based analyses), herein

appearing as individual thematic chapters. Featuring as the first Volume of a new series dedicated to the study
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of Aegean epigraphy, Athens Studies in Aegean Scripts and Administrations (Reinforcing Archaeology-Minded
Epigraphy), aptly acronymed ASASA(RAME), this work is hoped to pave the way to thriving and ever-growing
research in this marvelous, as much as mysterious, multi-faceted disciplinary jewel.

I gratefully acknowledge ATAS - Aarhus Institute of Advanced Study (University of Aarhus, Denmark) and
the Aarhus University Research Foundation (AUFF - Aarhus Universitets Forskningsfond) for supporting my
academic research (as AIAS-AUFF Research Fellow) during the latest phases of editing WoLA.

Last but not the least, special thanks go to the Scientific Committee responsible for evaluating each
contribution, that so kindly and willingly offered assistance in assessing the papers submitted for the virtual
Conference: Matilde Civitillo (University of Campania), Brent Davis (University of Melbourne), Georgia
Flouda (Hellenic Ministry of Culture and Sports), Barbara Montecchi (University of Bologna), Vassilis Petrakis
(National and Kapodistrian University of Athens), Ilse Schoep (Katholieke Universiteit Leuven). To them all, to
this Volume’s brilliant contributors, to generous Vassilis, and to you dear passionate reader, go my most heartfelt
thanks. And to all Cretans, of past, present and future: may your beloved Crete, with its rich history, live on until
the End of Time.

Ester Salgarella
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A NOTE ON JOHN YOUNGER’S ELECTRONIC
RESOURCES ON LINEAR A

To everyone seriously or more casually interested in Linear A specifically, or Aegean scripts in general, John
Younger’s electronic resources on Linear A have been a truly invaluable working tool. It had been part of

the habitus of those working on the script to check http://people.ku.edu/~jyounger/LinearA/ often, in order
to retrieve conventional phonetic transcriptions (based on the GORILA readings and the axiom (but well
supported, see Steele and Meifiner 2017) of the Linear B>A “homography/homophony”), as well as information
drawn from an index/lexicon of Linear A texts and an extensive bibliography on the script and related topics.

To cut what could be a very long description full of praises and euphemisms short, John’s Linear A page was
a first-rate, continuously updated and highly user-friendly resource. It was only natural that such resources were
hosted at webspace afforded by John’s home institution, the University of Kansas, in a website at a secondary
server hosted by the University. In early 2024, and sometime following John's retirement from KU (30 June
2019), the precious URLs became unavailable and “not found” messages turned up on the screens of those who
wished to consult these resources. Hearts stopped and breaths were held in the little realm of Linear A studies.
To us, as editors of a volume focused on Linear A, these were definitely worrying news, not least because many
of the papers in the volume cited these very URLs. Repeated attempts over several weeks showed this to be a

non-temporary problem.

On 25 April 2024, John used another electronic offspring of his, the Aegeanet discussion list, to inform
interested Aegeanists about the fate of this material. The title of the message appeared almost Messianic: “Linear
A lives on”. In this message, John plainly and succinctly confirmed the loss of the KU webspace. However,
he assured that the material will be made available as downloadable PDF files from his personal Academia
website. Not a sudden death then, but a rearrangement and transformation. One may entertain themselves
in wondering if the fate of these resources might in fact echo the fate of the Linear A script itself. Since April
2024, as announced and promised by John, pertinent files have been uploaded to https://kansas.academia.edu/

Younger. In order to keep up with these developments, we had to eliminate the old unusable URLs from the
texts of the papers, and replace them, whenever possible, with hyperlinks that the interested reader might in
fact use.

Ester Salgarella and Vassilis Petrakis
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CHRONOLOGICAL TABLE AND ABBREVIATIONS

Chronological Table: Absolute and relative dating. Absolute dates are presented here in a simplified manner

integrating Warren and Hankey 1989, 169, Table 3.1 and Shelmerdine 2008, 4-5, figures 1.1-1.2. Cultural phases

follow Dickinson 1994. The reference to scripts in use in the right column purposefully simplifies the picture,

accepting a strict distinction between Cretan Hieroglyphic and Linear A and omitting certain “aberrant” examples
(e.g. Phaistos Disk, Arkalochori bronze axe).

Absolute Chronology
(in years BCE)
different sets of dates Pottery Pl-lase L. s
. 1. . (full spelling and abbreviations Cultural phase Scripts in use
indicate divergences commonly used)
between low (left) and high ¥
(right) chronologies
2200-2000 Early Minoan III EM III Late Prepapatial ‘Archanes
2000-1900 Middle Minoan IA MM IA Period script
1900-1800 Middle Minoan IB MM IB Cretan
First Palace Period Hieroglyphic
1800-1700 Middle Minoan IT MM II Linear A
1700-1600 Middle Minoan IIT MM III
Late Minoan [IA = Late LM IA Linear A
1600-1500 1700-1600 Helladic I LHI Second Palace Period Cretan
Late M B I MIB Hieroglyphic
ate Minoan IB =
1500-1450 1600-1450 1 e Helladic T1A LH ITIA
Late Minoan II = LM II
_ i ?
1450-1400 Late Helladic 1B LH IIB Linear Bt
) ) Linear A (non-
1400- Late Minoan IIA1~  LMIrA1  Third Palace Period  4qministrative,
1370/1360 Late Helladic ITIA1 LHImA1  (including Final residual?)
Palatial/ Monopalatial [ inear B
and ‘Post-palatial
1370/1360- Late Minoan A2~ LMIIA2  periods)
1320/1300 Late Helladic ITTIA2 LH IIIA2 Linear B
1320/1300- Late Minoan IIIB = LM IIIB
1190/1170 Late Helladic ITIB LH IIIB

Chronological Abbreviations

EM Early Minoan

MM Middle Minoan

LM Late Minoan

LH Late Helladic (Mycenaean)
MC Middle Cypriot

LC Late Cypriot



4
Creating a Network Graph from the Linear A Tablets

Robert Hogan

Independent Researcher

ORCID ID: 0009-0004-1099-9118

ABSTRACT

This paper describes the construction of an interactive online network graph (https://lineara.xyz/network/) based on the

Linear A tablets found in a number of Bronze Age sites on Crete. As a basis for the graph, it proposes a classification of
the tablets according to the type of ‘transaction’ each tablet is interpreted as recording. This interpretation is based on the
identification of a series of syntactical patterns and common structures based on these patterns that are shared by the
tablets across sites. The paper describes the syntactical patterns and gives illustrated examples of each. It finally describes
the process used to construct the interactive network graph and closes with some tentative observations on the insights
the graph may provide to the viewer.

INTRODUCTION

The Linear A clay tablets found in a number of Bronze Age Cretan sites and, occasionally, outside the island
(c. 1800-1450 BCE) are generally considered to reflect socio-economic activity in the sites in which they were
found. It is often proposed that the tablets represent a preliminary stage in information gathering by palace
officials that ultimately resulted in economic records recorded on perishable documents (e.g., Schoep 2002,
25; Tomas 2010a, 347). The focus of this study has been on a specific type of document (the clay page-shaped
tablet), which is the dominant type of Linear A inscription in most sites dated to the end of the Neopalatial
period, especially the phase known as Late Minoan IB (c. 1500-1450 BCE). Their portable form, extensive
evidence of erasure and re-use, as well as the frequency of ligatured signs suggests that the use of the documents
may have been stenographic in nature (Schoep 2002, 30) and that, rather than acting as a permanent record in

their own right, the information contained by the tablets was later collated elsewhere.

There are many possible activities the tablets could record in an administrative context. Nearly all the tablets,
regardless of site or find-spot, are concerned with the recording of quantities of commodities. The identification
(through respective signs conventionally known as ‘ideograms’) of specific commodities such as wine, oil, grain
and other products in the tablets runs along a spectrum ranging from wide consensus to tentative speculation
(Palmer 1995). As the economic nature of these documents seems commonly accepted, we may tentatively
identify each Linear A entry as the result of a ‘transaction’ involving specific agents (presumably individuals) and

commodities, alongside other possible relevant administrative information.

What is less clear, and can generally only be reconstructed hypothetically (i.e., on the bases of explicitly
mentioned assumptions) from the internal structure of the tablets themselves, is the nature of the ‘transactions’


https://lineara.xyz/network/
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the listed commodities were involved in. What we set out to do here is identify common patterns in the structure
of the tablets and assign hypothetical ‘transaction’ types associated with each pattern, usually involving the
movement of goods between two or more entities. We then use this classification to create a network graph
(https://lineara.xyz/network/) that visualizes the movement of commodities between the entities across all

classifiable tablets in the Linear A corpus. We consider our attempt at classification as provisional. The principal
aim of this paper is to demonstrate how certain assumptions about the nature of the recorded ‘transactions’ can
be used to construct a graphic representation of this material.

CLASSIFYING THE TABLETS

In order to construct a network map from the Linear A tablets, we must first develop a basis on which to
recognize ‘transactions’ between entities. To do this we take an approach similar to the classifications of the
tablets developed by Ruth Palmer and Ilse Schoep (Palmer 1995; Schoep 2001; cf. also Montecchi 2010), but
with an emphasis on identifying entities (human agents or place) as well as commodities (items or objects
counted or measured) in the tablets and proposing classes of transactional relationships reflected by consistent
structural patterns in the tablets. Our analysis identifies basic units that can be used independently but ap-
pearing also as components of other units to construct records of specific ‘transaction’ type. We find evidence
that these constructions appear across a number of tablets and across a number of different sites, where these

documents have been found.

“Entity Lists” and “Commodity Lists”

The most basic syntactical pattern we find in the tablets is a list of entities (an “Entity List”) or commodities (a
“Commodity List”). Here, the working assumption will be that sign-groups (which are commonly identified as
sequences of phonograms denoting “words”) denote names of persons or places, while the so-called “ideograms”
or “logograms” (signs used isolated and followed by numerals or fraction signs) represent commodities. The
assumption is a working one (an axiom) and is here presented as a tool of heuristic value, aimed at constructing a
provisional classification. Texts consisting of entries where the sign-groups (“words”) are followed by fractional
signs or numbers will be named here “Entity Lists” (e.g., ZA 14, Fig. 4.1 and Table 4.1). In the same manner, any
list consisting of “logograms” commonly identified as commodities (such as, for example, AB 131, interpreted
as ‘win€’ and transliterated vIN in Linear B) and paired with a numeral as a “Commodity List”. These terms are
closely corresponding to classifications of Linear A entries proposed by Ruth Palmer and Ilse Schoep: “Entity

Lists” correspond to Palmer’s “Type B” or “Word+Number” entries, while “Commodity Lists” correspond to
Palmer’s “Type A” or “Ideogram+Number” (Palmer 1995, 136; cf. Schoep 2002, 80).

Both “Commodity Lists” and “Entity Lists” are found in all the tablets we are discussing here, but some
documents only include lists of entities or commodities. In most cases, “Entity List” tablets record whole numbers
against the “Entities”, so for the purposes of our network map we interpret them as involving a ‘transaction’
regarding the movement or allocation of people between the administrative center and what we interpret as an
entity “name” (i.e., the sign-group) specified in the inscription (for example, a person or place). In our presenta-
tion, we have also used the conventional phonetic values of Linear A-B homomorphy signs indicated in capital
italicized letters (e.g., ME-KI-DI instead of AB 13-67-07). This decision aims at facilitating the presentation, and
is not related to any assumption of homophony or the identification of the language represented by the Linear
A script. In the case of homomorphy Linear A “logograms” (signs for commodities), their identification with
the same commodities in Linear B signs is also provisionally accepted. Similarly, as a convention, Linear A signs
will be transliterated with their orthographic Linear B values (see Steele and Meifiner 2017 for justification). All

transliterated signs will appear without italics in the Tables accompanying this paper.
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Fig. 4.1: ZA 14 Transcription (facsimile drawing after GORILA 3).

Table 4.1: ZA 14 - a simple “Entity List”, possibly of named individuals.

Tablet Reading Pattern
ME-KI-DI Entity List
QI-*118
PU-NI-KA-*363
QA-TI-JU

KU-PI
TU-MI-TI-ZA-SE
PA-NU-QE
JA-WI|[

— |0 [ [—= oo [Wo [—= |—

There are a reasonably large number of such entity lists, mostly in a fragmentary state: HT 108, HT 146, HT
25a, HT 29, HT 3, HT 39, HT 63, HT 98a, HT 99b, PE 2, ZA 10a, ZA 14, ZA 20, ZA 4a, ZA 5b, ZA 7a. There
is a disproportionately high incidence of them from Zakros (six examples) compared to Haghia Triada (ten
examples), if one considers these occurrences against the total number of tablets found at each site (thirty-three
and c. 140 respectively).

It is less obvious how to treat tablet ‘transactions’ that consist solely of lists of commodities (“Commodity
Lists”), i.e., lists that contain only ideograms commonly recognized as denoting commodities such as grain, oil,
wine or livestock. There are however no clear examples of a tablet containing exclusively “Commodity Lists”
(instead we find the form contained within “Transfer Lists” in the next section). Of the four examples we might
classify as isolated “Commodity Lists”, two occur on documents of a relatively fragmentary state (HT 24b, HT
127b) and (since both documents are opisthographic) may be related to a text described on the other side of
each tablet. HT 130 contains a much damaged surface and an isolated commodity list of Gra (grain), NI (figs),
and vIN (wine) at the lower third of the document, separated from the rest of the tablet by a horizontal line. This
feature, listing the same commodities in the same order, is also found on HT 27a and HT 89 (and possibly on
the damaged HT 110a). In these three aforementioned cases, the same order of commodities is mentioned in
the lower part of the tablet, following the “total” of other entries (in all cases indicated by the sign-group KU-
RO, which is commonly agreed to have the meaning “total”, see Duhoux 2011). It is not clear what the function
of the “Commodity Lists” is in relation to the rest of the text on these tablets. However, they constitute our only
evidence of isolated “Commodity Lists” on the Linear A documentation.

“Transfer List”

Commodity lists are by far most common, although not on their own, but as part of a larger syntactical structure
we term a “Transfer List” A “Transfer List” consists of a “Commodity List” (with a variety of ‘ideograms’
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presumably representing commodities) as defined in the previous section, but this is preceded by an “Entity”,
an assumed movement or ‘transaction’ involving commodities between two entities, one of whom is implicit
(perhaps the administrative center itself) and another, which is ‘named” explicitly in the text. This is the format
termed “Mixed Commodities Tablet” by Schoep (2002, 81-87). There is often more than one instance of this
“Transfer List” structure on a single tablet. A common feature of these lists is that the “Entity is coupled with a
“transaction sign” that may indicate to the scribe some additional feature of the transaction. For the purposes
of constructing our network map our working hypothesis is that “Transfer Lists” are recording a ‘transaction’ in

the listed commodities between the relevant administrative center and the entity named in the list.

TLT-
AT

Fig. 4.2: HT 121 (facsimile drawing after GORILA 1).

Table 4.2: HT 121 - two “Transfer Lists” from the Haghia Triada administrative center: One of a quantity of oil product to
KI-RI-TA2 and another of mixed commodities to SA-RA2.

Tablet Reading Pattern Level 1 Pattern Level 2
KI-RI-TA, Entity Transfer List
OLE+QE+DI 10 |Commodity Entry

SA-RA, Entity Transfer List
GRA 5 _|Commodity Entries

OLE 4

NI 2

VIN 3

*23m 3

Fig. 4.3: KH 11 (facsimile drawing after GORILA 3).
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Table 4.3: KH 11 - three “Transfer Lists” from the Khania administrative center, each of mixed commodities to A-DU,
A-TO-*349-TO-I, and A-TA-*350 respectively. Fractional values are as suggested by Corazza et al. (2021).

Tablet Reading Pattern Level 1 Pattern Level 2
A-DU Entity Transfer List
[«]-ZA Transaction Sign

CYP K (1/10) Commodity List

SU 3

cyr+E K L2 (3/20)

VIN A (1/242)

*306 4

CYP B (1/5)

*348 cyp K 1.2(3/20)

A-TO-*349-TO-1 Entity Transfer List
cYp+E 3 Commodity List

NI 1

VIN 3

A-TA-*350 Entity Transfer List
*301 1 Commodity List

*306 1

SI cyp K L2 (3/20)

A potential member of this group is KH 5, perhaps recording the same transfer to multiple entities: the same
quantities of cYp+E and vinb+ W1 with each of A-DA-KI-SA-KA, A-RA-U-DA, and WI-SA-SA-NE-E. The rest of
the tablet could then consist of two “Transfer Lists”, one of an unspecified quantity of *301-NA with WI-NA-DU,
and quantities of cyp and NI to KU-RA-ZU.

The tablets we classify in this group include: ARKH 3a, ARKH 3b, ARKH 5, HT 100, HT 101, HT 105, HT
106, HT 108, HT 116b, HT 12, HT 121 (Fig. 4.2 and Table 4.2), HT 123+124a, HT 125a, HT 125b, HT 129,
HT 131a, HT 131b, HT 132, HT 133, HT 14, HT 18, HT 2, HT 21, HT 23a, HT 23b, HT 24a, HT 27b, HT 30,
HT 32,HT 36, HT 40, HT 42+59, HT 44a, HT 58, HT 91, HT 92, HT 94a, KH 11 (Fig. 4.3 and Table 4.3), KH
4, KH 7a, KH 7b, KH 9, KNZb 35, TY 3a, TY 3b, ZA 15b, ZA 1a, ZA 6a, ZA 6b, ZA 9.

Fig. 4.4: “Transfer Lists” visualized (https://lineara.xyz/network/2search=["Transfer%20List"]).
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Single-Commodity Transfer List

We find a more complex composition of a single-entry Commodity List and “Entity List” (together with a
Named Entity and a ‘transaction’ Sign) used in a number of tablets in Haghia Triada. We propose that this

structure is used to record the transfer of a single commodity to one or more entities from the administrative
center.

In HT 8a for example (Fig. 4.5 and Table 4.4) we read a transfer of oLE+KI from the administrative center
to seven different entities, beginning with JE-DI. The commodity being transferred is only named once in the
tablet, so remains implicit when the amounts are recorded against the remaining entities.

Fig. 4.5: HT 8a (facsimile drawing after GORILA 1).

Table 4.4: HT 8a - a transfer list of various quantities of the oil product oLE+KI between the administrative center and
seven named entities.

Tablet Reading Pattern Level 1 Pattern Level 2

JE-DI Entity Single-Commodity Transfer List
OoLE+KI 10 Commodity List

*56-KA-RA-TI 1% |Entity List

PA 37,

TE-*301 2

QA-*310-1 Y

SI-KI-RA v

KI-RE-TA-NA Vs

HT 19 (Fig. 4.6 and Table 4.5) has a similar structure to HT 8a, but with the addition of a “transaction sign’,
denoting some feature of the ‘transaction’ of interest to the scribe.

Table 4.5: HT 19 - a transfer list of wine (VIN) between the administrative center and the three named entities: RA-*164-
TI, SA-RO, and DU-ME-DI.

Tablet Reading Pattern Level 1 Pattern Level 2

RA-*164-TI Entity Single-Commodity Transfer List
,TE, Transaction Sign

VIN 30|Commodity List

SA-RO 5% |Entity List

DU-ME-DI 43Y,
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Fig. 4.6: HT 19 (facsimile drawing after GORILA 1).

The tablets we classify in this group are: HT 8a, HT 17, HT 19, HT 89, HT 97a, HT 103, HT 110a, KH 88.
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Fig. 4.7: Single commodity transfer lists visualized

(https://lineara.xyz//network/?search=["Single-Commodity%20Transfer%20List"]).

Multiple-Commodity Inter-Entity Transfer List

This structure builds on the “Transfer List” by pre-pending an additional entity to the “Transfer List” structure.
We assume that in this case the tablet is recording a ‘transaction’ between two third parties rather than a
transfer of the same amount of goods between the administrative center and two distinct entities. Our basis
for this preference is subjective: it will allow the graph we construct to explore the potential for relationships
between entities rather than just with the administrative center. As with the Transfer List, this pattern can also

accommodate the use of ‘transaction’ signs in its heading.
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Fig. 4.8: HT 114a (facsimile drawing after GORILA 1).

Table 4.6: HT 114a - a transfer list of multiple commodities between KI-RI-TA, and SA-RA.,

Tablet Reading Pattern Level 1 Pattern Level 2 Pattern Level 3

KI-RI-TA, Entity Entity Multiple-Commodity Inter-Entity Transfer List
SA-RA, Entity Transfer List

GRA 10 |Commodity List

OLE 7

NI 1

VIN 1

*2 3m 3

The tablets we classify in this group are: HT 114a (Fig. 4.8 and Table 4.6), HT 116a, HT 11b, HT 120, HT
125b, HT 128a, HT 16, HT 20, HT 28a, HT 28b, HT 31, HT 33, HT 34, HT 35, HT 43, HT 90, HT 91, HT 96D,
HT 99a, KH 7a, PE 1, ZA 11a, ZA 11b.
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Single-Commodity Inter-Entity Transfer List

This is a syntactical pattern built on the “Entity List” pattern rather than the “Commodity List”, It displays the
same basic combinatorial pattern as the “Transfer List” of a named entity, but with an “Entity List” instead of
a “Commodity List”. As with the other structures we have so far encountered it accommodates the use of a
‘transaction’ sign in the headwords. For the purposes of our network map, we propose that this type of list is
recording a movement of some sort between the entity named in the head words and the entities named in the
list. In a common form of the pattern there is no indication of the commodity that is being transferred between

the entities.

""HI

J/f‘”%ﬁﬁa
[l T el

Fig. 4.10: HT 1 Transcription (facsimile drawing after GORILA 1).

Table 4.7: HT 1 - a transfer of an unspecified commodity between QE-RA -U and five named entities.

Tablet Reading Pattern Level 1 Pattern Level 2

QE-RA,-U Entity Single-Commodity Inter-Entity Transfer
KI-RO 197 |Entity List )

ZU-SU 70 List

DI-DI-ZA-KE 52

KU-PA;-NU 109

A-RA-NA-RE 105

The tablets we classify in this group are: HT 1 (Fig. 4.10 and Table 4.7), HT 104, HT 10a, HT 10b, HT 117a,
HT 122a, HT 123+124b, HT 126a, HT 15, HT 20, HT 26a, HT 85b, HT 88, HT 94b, HT 95b, HT 9b.

There is a distinct variation in the pattern that accommodates a commodity in the head words. In such cases

we hypothesize that the tablet is recording the movement of this named commodity.



Table 4.8: HT 13 - a transfer of wine between KA-U-DE-TA and six named entities. KU-RO is assumed to represent “total”.
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Fig. 4.11: HT 13 (facsimile drawing after GORILA 1).

»

Tablet Reading Pattern Level 1 Pattern Level 2
KA-U-DE-TA Entity Single-Commodity Inter-Entity Transfer
VIN Commodity List

,TE, Transaction Sign

RE-ZA 5[ 1%l Entity List

TE-TU 56

TE-KI 27 Y,

KU-ZU-NI 18

DA-SI-*118 19

[-DU-NE-SI 5

KU-RO 130 Y,

Fig. 4.12: HT 115a Transcription (facsimile drawing after GORILA 1).



ROBERT HOGAN « AURA SUPPLEMENT 15 - 87 -

Table 4.9: HT 115a - two transfers of quantities of Gra *22™. The first between *47-NU-RA-JA and RI-TA-MA-NU-WI.
The second between *301-U-RA and seven named entities. The fractions given are as suggested by Corazza et al. (2020).

Tablet Reading Pattern Level 1 Pattern Level 2

*47-NU-RA-JA Entity Single-Commodity Inter-Entity Transfer
1, Transaction Sign List

GRA *22™ Commodity

RI-TA-MA-NU-WI 2 Entity List

*301-U-RA Entity Single-Commodity Inter-Entity Transfer

NA-*21-NE-MI-NA 1 Entity List List

SE-KU-TU Vs

PA-RA-NE 1

A-SE-JA 2/3

KA-PO-RU 1

RI-SU-MA[ [

SU 21/6]

The tablets we classify in this group are: ARKH 2, HT 13 (Fig. 4.11 and Table 4.8), HT 102, HT 115a (Fig.
4.12 and Table 4.9), HT 115b, HT 122b, HT 26a, HT 6a, HT 6b, HT 7a, HT 7b, HT 85a, HT 86a, HT 86b, HT
95a, HT 9a, ZA 10b, ZA 15a, ZA 5a, ZA 8.

LA
e
O P 9 H?q
@
2, @ @
< " e ®
o s
i
o g @ B i
e | °
. G o
@ @
: o -
® o2
p @ i
@ g o
e > Lo e . .
5 é - " ", . 8
[ O ,,,,, ® O @
@ b=
o | "9 e @ L
® =
=1 -
¢ . [ L J Poma ® ® A
- ° ) ol
. . . ; o ®
eyl [} = s - . i
o LT e oL P,
< s - 4
o o @
2 o oo e o 9
e o -
& .
.O.
""" - e

Fig. 4.13: Network diagram visualizing the relationships between entities included in the single-commodity group
(https:/lineara.xyz/network/?search =["Single Unnamed Commodity Inter-Entity Transfer List","Single Named Commodity Inter-Entity Transfer List").
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Complex Structures

Tablets in this group display sufficient complexity to resist easy classification under any of our previous headings.
This may be due to a difference in concerns from already classified tablets and for that reason we will treat each
of them individually here.

HT 87 and HT 117a may list people by name and not reflect any ‘transaction’ function. In both cases the
tablet contain “Entity Lists” with whole numbers assigned, preceded by multiple head word. HT 88 (Fig. 4.14
and Table 4.10) contains a Single-Commodity Transfer list, a Commodity combined with an Entity List, and a
Single-Commodity Inter-Entity Transfer List.

Fig. 4.14: HT 88 (facsimile drawing after GORILA 1).

Table 4.10: HT 88.

Tablet Reading Pattern Level 1 Pattern Level 2

A-DU Entity Single-Commodity Transfer list
VIR+KA 20 Commodity List

RE-ZA 6 Entity List

NI, KI-KI-NA 7 Commodity Transfer List (2)

KI-RO Entity Single-Commodity Inter-Entity Transfer List
KU-PA;-PA; 1 Entity List

KA-JU 1

KU-PA;-NU 1

PA-JA-RE 1

SA-MA-RO 1

DA-TA-RE 1

KU-RO 6

We see a similar structure to “NI KI-KI-NA 7” in HT 15: “*188, KI-RO 400”. Since it is not common, it may
be a variation on the “Transfer List’, e.g., “KI-KI-NA , NI 7”. Also in HT 103. HT 96a contains 4 head words.
If the first three are to be considered separately, then the text from SI-MI-TA to the dividing line may be read
as a Single Commodity Transfer List. TY 2 may be a list of commodities or entities (commodities seems more
likely). If the entries beginning with *309 are indeed commodities, then the tablet consists of a Commodity List
followed by a Transfer List (with PA-DA-RU).

The following tablets are too fragmentary to permit classification: ARKH 4b, HT 110b, HT 137, HT 139,
HT 140, HT 154a, HT 25b, HT 26b, HT 27a, HT 3, HT 38, HT 45b, HT 49a, HT 50a, HT 51a, HT 60, HT
62+73, HT 69, HT 82, HTZd 157+156, KH 12, KH 15, KH 21, KH 25, KH 26, KH 54, KH 55, KH 58, KH 6,
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KH 60, KH 61, KH 63, KH 73, KH 75, KH 76, KH 8, KH 84, KH 91, KN 2, KN 28a, MA 4a, MA 6a, MA 6c,
PH 3b, PH 8a, PK 3, THE Zb 5, THE 4, ZA 12a, ZA 12b, ZA 18a, ZA 1b, ZA 26a, ZA 4b.

CONSTRUCTING A NETWORK GRAPH

In order to create a network graph that visualizes the ‘transactions’ between proposed entities (Fig. 4.15), we
chose a third-party javascript library called “vis-network” This is a module of computer code written in the
Javascript programming language that can be embedded in a website and used by the website to display an
interactive network graph in the user’s web browser. In order to achieve this, vis-network requires us to build
a database of nodes (entities) with ‘transactions’ as the edges between the nodes. The most convenient way of
doing this is to construct a simple text file for each tablet with the content formatted in such a way that it iden-
tifies the proposed nodes in the graph and includes metadata identifying the commodities and values for each
‘transaction’ between the nodes (https://github.com/mwenge/lineara.xyz/tree/master/network/transactions/
final). An example of what this looks like for the pair of relatively simple “Transfer Lists” given in HT 121 is as

follows:
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Fig. 4.15: A view of the complete network graph. The user can use the mouse wheel to zoom in and out of the graph. Haghia Triada is in blue, Zakros in
yellow, Khania in pink, Tylissos in purple, Arkhanes in green, Petras in red.
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“name”: "HT121",
“transactions”: [
{
“description” “sender”,
“transactionID”: “HT121-17,

», «

“transliteratedWord”: “Haghia Triada Magazine”

“description”: “sender”,
“transactionID”: “HT121-2",

» o«

“transliteratedWord”: “Haghia Triada Magazine”

I8
“words”: [
{
“description”: “recipient’,
“transactionID”: “HT121-1",
“transliteratedWord”: “KI-RI-TA,”,
“word”: “¥27”

“‘commodityID”: 1,

“description”: “commodity’,
“transactionID”: “HT121-1",
“transliteratedWord”: “OLE+QE+DTI’,

» «_ »

“word”: “&7

“‘commodityID”: 1,
“description”: “quantity’,
“transactionID”: “HT121-1%,
“transliteratedWord”: “10”,

»

«wordn: « _

» <«

“description”
“transactionID”: “HT121-27,
“transliteratedWord”: “SA-RA,”,
“word”: “Y&”

o »
recipient’,

THE WOR(L)DS OF LINEAR A « AURA SUPPLEMENT 15
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“commodityID”: 1,
“description”: “commodity’,
“transactionID”: “HT121-2%,
“transliteratedWord”: “GRA,

“Word”: ((T »

“‘commodityID™: 1,
“description”™ “quantity’,
“transactionID”: “HT121-2",
“transliteratedWord”: “57,

"o« »
n

“word":

“commodityID”: 2,
“description” “commodity”,
“transactionID”: “HT121-2",
“transliteratedWord”: “OLE”,

uword»: “? »

“commodityID”: 2,
“description”: “quantity’,
“transactionID”: “HT121-2”,
“transliteratedWord”: “4”,

» o« »
n

“word”:

“commodityID”: 3,
“description”: “commodity”,
“transactionID”: “HT121-2",
“transliteratedWord”: “NT”,

“WOI‘d”: «‘T" »

“commodityID”: 3,
“description”: “quantity’,
“transactionID”: “HT121-2%,
“transliteratedWord”: “2”,

“Word”: wqp o »

.91 .
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b

{
“‘commodityID”: 4,
“description”: “commodity”,
“transactionID”: “HT121-27,
“transliteratedWord”: “VIN”,
“word”: “fn”

|8

{
“‘commodityID”: 4,
“description” “quantity’,
“transactionID”: “HT121-2",
“transliteratedWord”: “3”,
“word”™: “™”

|8

{
“commodityID”: 5,
“description”™ “commodity”,
“transactionID”: “HT121-2",
“transliteratedWord”: “*23M”,
“word”: “¥”

|8

{
“‘commodityID”: 5,
“description”: “quantity’,
“transactionID”: “HT121-2",
“transliteratedWord”: “3”,
“word”: “™”

}

For each ‘transaction’ we designate “sender” and “recipient” nodes - these are conventional terms only since
we are not presenting a directed graph and do not have a strong hypothesis on which direction the commodi-
ties are flowing in any given “Transfer List” (let us also remember that the idea of mobile commodities instead
of static ones —i.e., a record of storage- is also a working hypothesis). For each commodity and value that we
propose is passing between the nodes we assign a unique transactionID. Each combination of commodityID
and transactionID will constitute a unique edge between the two nodes associated with that transaction. In the
above example there are 5 edges between the administrative center (the “Haghia Triada Magazine”) and the
entity SA-RA,. As we construct our graph in this way, the assumptions underlying our analysis of the tablets
becomes strongly apparent. We assume the tablets included in the analyst contain a record of goods transfers
between entities rather than a record of goods stored (for example). We may contend that this view is supported
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by the relative absence of simple “Commodity Lists” we noted when seeking examples of “Commodity Lists”
independent of other syntactic structures in the tablets, but ultimately it is an assumption guided by our
objective to build a graph of potential relationships between entities.

Fortunately, it was not necessary to construct the entries for every tablet by hand. We wrote a computer
program in the Python programming language that made an informed guess for the appropriate construction
of the text file for each tablet, based on our proposed classification (https://github.com/mwenge/lineara.xyz/
blob/master/network/transactions/030%20-%20Create%20Transactions.ipynb). Each entry was then reviewed

and corrected as required, before being merged into a single file, transactions.js (https://github.com/mwenge/

lineara.xyz/blob/master/network/transactions.js).

When a user loads https://lineara.xyz/network, the page constructs a full list of all nodes given in transactions.
js and builds a network of edges that connect them. In order to help users to distinguish between the different
geographies associated with the tablets, nodes for each site are assigned a unique color. We also annotate each
edge with its commodity and value.

To assist the user in exploring the graph, we have made the nodes interactive. Clicking on a node will limit
the displayed graph to just that node and other nodes connected to it. The user can in this way build up a graph
of just the nodes and edges they are interested in. The graph also has a search function. Searching can be done
on tablet name, entity name or site/find-place. Search terms are cumulative, again allowing the user to build up
a cumulative picture of just the nodes that interest them.

We consider our interpretation of the tablets provisional, so it is important to allow the critical user view the
source of any given relationship represented in the graph. It is important to bear in mind that these graphs have
been constructed with specific working hypotheses as points of departure (the separation of “Commodities”
and “Entities” and the concept of the “Transfer List” being the most significant). As such, they cannot reflect
the viewpoint of someone who does not accept such axioms. In constructing the graph, I have set out a specific
rationale for interpreting the individual tablets based on the common syntactic structures identified herein.

It is inevitable that this exercise will be partial rather than impartial. However, it may provide a stimulus,
as well as the general framework for the readers to consider for themselves each relationship depicted. For this
reason, when a user hovers over an edge in the graph, we display the tablet and the nodes and edge are sourced
from with the relevant words in the tablet highlighted. This permits the users to easily assess if the relationship
is a valid one according to their own interpretation of the tablet.

OBSERVATIONS ON THE NETWORK GRAPH

As might be expected, our graph is dominated by nodes from Haghia Triada (HT) (Fig. 4.16). Most prominent
are transfers between the HT administrative center (designated the “Haghia Triada Magazine” in the graph)
and other entities.

But we also observe a large tangle of connections (“network edges”) between Haghia Triada nodes that do
not involve the administrative center. This is based largely on those tablets we have classified as “Inter-Entity
Transfer Lists” in our analysis. If our interpretation of the tablets is correct, and that is a very tentative “if”, this
would indicate a high degree of economic activity between entities around the Haghia Triada center. Some nodes
are much more connected than others: SA-RA, KA-RA, A-SI-JA-KA, A-DU are highly connected for example.
This may indicate that these are entities more economically active than the others found in the tablets, but it
may also suggest that they are not entities but words with a specific administrative meaning or function, such
as ‘transaction’ vocabulary. A-DU, for example, has been proposed as a word meaning “assessment” (Younger

2024:  https://www.academia.edu/117949876/Linear A Texts and Inscriptions in phonetic transcription,
under §“9b. ‘transaction’ Words”; also Schoep 2002, 159), although, of course, other interpretations are possible.
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Fig. 4.16: A detail from the graph showing the nodes that connect Haghia Triada with Tylissos and Khania.

Such considerations aside, what is striking from this part of the graph is how many HT nodes have more than
one edge, in other words they are involved in more than one ‘transaction’ with other nodes in the network.

However, the purpose of this graph is not for me to make inferences about Minoan economic activity, but
to allow the reader to explore it for themselves and decide if it provides any useful insights. The basis for con-
structing the graph is inescapably provisional; the classification and interpretation of Linear A tablets is always
a castle built on sand, and the system I have suggested here unquestionably has the limitation of assuming
that the majority reflect relatively straightforward transactions. For this reason, the network graph is offered
as a visualization tool for the interested reader to aid the ongoing inquiry in Linear A studies, championed in
particular by Younger and Schoep, into what the purpose of each tablet may have been rather than what the

individual words on the tablet may have signified.
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