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AGATA ULANOWSKA*

BUT HOW WERE THEY MADE?
MORE ABOUT PATTERNED TEXTILES IN THE AEGEAN BRONZE AGE

Abstract: This paper scrutinises the iconography of patterned textiles in Bronze Age Greece as a potential source of technical
knowledge of the patterning and weaving techniques. The variety of patterns on costumes depicted in Xeste 3, Akrotiri, Thera
is a case study, examined in close relation to the textile technology available at the time, evidence of archaeological textiles
from Greece and Akrotiri, and experimental reconstructions of the depicted patterns in weaving. By analysing several specific
features of the painted and woven patterns, a critical overview of the possible techniques of manufacturing patterned textiles
is presented. It is argued that there is little possibility of identifying a specific technique of patterning or weaving, on the basis
of the Aegean iconography. However, specific features of the painted patterns seem to imitate in a great detail the appearance
of the woven patterns. Therefore, it is argued that the wall painters were generally aware of the technical details of actual
textiles and that it was important for them to attain a veracity in the rendering of the patterns.

Keywords: textile production, iconography of textiles, patterned textiles, Akrotiri, Bronze Age Greece, experimental archaeology

Introduction'

Patterned textiles or, in fact, decorated textiles, are bare-
ly represented in the limited corpus of archaeological tex-
tiles from Bronze Age Greece.? However, there is a variety
of patterned fabrics attested by the abundant iconography of
textiles and clothing in various media of Aegean art. This
indirect evidence, represented on figurines, murals and pos-
sibly also on pottery, demonstrates the diversity of patterns,
ranging from simple, single-colour stripes to the most com-
plex, multi-coloured, interlocked-patterns and floral or ma-
rine-style designs.?

The visually attractive depictions of Minoan and Myce-
naean costumes, as well as textile-like painted floors of My-
cenaean palaces, have attracted scholarly attention since the
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moment of their discovery.* Elaborate patterns and costumes,
as well as the possible visual impact of Aegean textiles on the
painted decoration of Egyptian tomb ceilings® has provided
the basis for the assumption that Aegean patterned textiles
were technically superior and attractive trade goods.

In recent years, with the significant development of tex-
tile research,® the key importance of textile production in
Bronze Age economies has been recognised more clearly.”
Fine patterned fabrics are considered as elite textiles that ex-
pressed high social status and the prestige of their wearers,
or their specific (e.g. priestly) function.® The significant eco-
nomic value of patterned textiles’ must have resulted from
the large workloads and advanced knowledge and skills re-
quired to produce such fabrics, as well as from the exploita-
tion of exclusive dyes, such as murex purple, and, perhaps,
exclusive raw materials, such as wild silk and sea silk.!°

4Cf. Hackl 1912; Evans 1921-1935; Wace 1927.

> Cf. Kantor 1947; Barber 2016.

®For an overview of recent developments in textile research,
see Rahmstorf 2015; Siennicka et al. 2018.

7Cf. Gillis and Nosch 2007; Burke 2010; Nosch and Laffineur
2012; Breniquet and Michel 2014; Andersson Strand and Nosch 2015.

8 Cf. Barber 1991; Jones 2015; Peterson Murray 2016.

° For parameters forming the economic value of textiles see
Jarva and Lipkin 2014.

"For an overview of the purple-dye industry and the possible
use of sea silk in the Aegean Bronze Age see Burke 2012 and various
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The iconography of Aegean textiles and cloths has also
been successfully re-approached. By integrating available
iconographic records with evidence of archaeological tex-
tiles, textile tools, dyes and dye-works, the iconography of
textiles has been investigated as a potential source of knowl-
edge about raw materials, weaving techniques, dyes, cross-
craft interactions and clothing culture.!" Finally, textile pat-
terns have become an inspiration for several experimental
reconstructions of costumes and accessories,'? and weaves.'?

In this paper, the imagery of patterned textiles is re-
-examined in close relation to textile technology in Bronze
Age Greece, taking patterned costumes depicted on murals
in Xeste 3, Akrotiri, Thera'* as a case study. Based on an
examination of actual textile remains, textile techniques and
tools that were available at the time, a critical overview of
possible techniques of manufacture of patterned textiles is
discussed. Several apparent ambiguities or discrepancies be-
tween the iconography of textiles and the present knowledge
of textile technology are also outlined.’> While discussing
these problems, the paper also attempts to delimit the reli-
ability of experimental reconstructions of textile techniques
that are inspired by depictions of patterned textiles in art.

On the reliability of the Aegean iconography
of patterned textiles
For the majority of textile scholars, the iconography of pat-
terned textiles in Bronze Age Greece, especially the ones that
are depicted as garments or household and maritime textiles is
largely reliable, even if the specific techniques of patterning
cannot be suggested with ease.'® The assumed accuracy with
which textile patterns were rendered in art may be explained
by the general naturalistic tendencies of Aegean art,'” observed
e.g. in the manner of depicting human figures, differentiated by
gender and age in Minoan wall paintings and ivory sculpture.'®
Further arguments for the veracity of depictions of the pat-
terned textiles may be drawn from the socially-visible nature

contributions in Landenius Enegren and Meo 2017. On the use of
wild silk see Panagiotakopulu et al. 1997; Van Damme 2012.

"' Cf. Harris 2012; various contributions in Nosch and Laffi-
neur 2012; Nosch 2015; Nosch 2016; Shaw and Chapin 2016; Ula-
nowska 2018a.

12 Lillethun 2003; Lillethun 2012; Jones 2015.

13 Spantidaki 2008; Hoskins 2015a; Hoskins 2015b; Jones
2015; Ulanowska 2018a, 251-253.

*Doumas 1992, 127-175, Pls. 100-109, 116-126, 129-130,
133-134.

'3 Some of the research problems discussed in this paper have
briefly been outlined by me in a poster presented at the XIII™ North
European Symposium for Archaeological Textiles in Liberec,
2017, cf. Bravermanova et al. 2017, dvd with posters attached to
the volume.

16 Carington Smith 1975, 305-326, 469-461; Barber 1991,
314-330; Tzachili 1997, 224-248; Marcar 2004, 229-230; Jones
2015; Shaw and Chapin 2016.

'7On an overview of research methodologies, see Chapin 2016.

18 Cf. Immerwhar 1990; McGillivray et al. 2000; Sackett 2006;
Chapin 2007; Chapin 2009.
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of the textile craft. While being complex and diversified,
labour-intensive and time-consuming, textile manufacture
should be seen as a social practice. In Bronze Age Greece,
the location of weaving (attested by the presence of loom
weights), was regularly organised alongside other crafts both
in a household and specialised mode of production.' There-
fore, some basic knowledge of weaving technology may have
been shared by a large part of the society and wall painters
may also have been generally aware of how textiles were
structured and woven. Furthermore, several cross-craft inter-
actions have been observed between the arts of wall painting
and textile making.?® Techniques of production of certain pig-
ments and textiles dyes, such as murex purple and, possibly,
indigo were very probably shared.?! Moreover, murex-shells
were recycled to produce lime putty and plaster for frescoes.?

On the conceptual level of designing fabrics and paintings,
the concept of a pattern repeat, i.e. a repetitive unit of complex
design that enables accurate rendering of the entire design
composed of continuous or expanding elements, may have
been shared.”® In weaving, a pattern repeat or rapport is tech-
nically built into the structure of the fabric.* According to the
weaving technique, the pattern has either to be planned before
warping and setting up a loom is commenced (e.g. for checker
or chevron and lozenge twill patterns) or it can be built into
the structure of the fabric while weaving (e.g. patterns in warp
or weft floats and supplemental weft technique). In wall and
floor painting, a similar concept seems to stand behind the use
of an artist’s grid that was incised in the plaster in order to
facilitate rendering complicated patterns comprised of scales,
tri-curved arches, rosettes, quatrefoils, etc.?

However, the Aegean wall paintings represented also
several mythical or fantastic creatures, such as griffins* or
daemons.?”’ Floors from the palace at Pylos integrated tex-
tile patterns with stone imitations creating hybrids of a sym-
bolic meaning.”® Therefore, some textile patterns, e.g. the
most complex ones, may have also been intended to show
‘mythical-quality’ fabrics worn by supernatural beings,

19 Cf. Andersson Strand and Nosch 2015; Ulanowska 2018a,
245-247; Ulanowska and Siennicka, forthcoming.

2 For an outline of possible interrelations between weavers
and mural painters see Blakolmer 2012; Ulanowska 2018a.

2! Aloupi et al. 2000; Brysbaert et al. 2006; Brysbaert 2007,
Brysbaert 2008.

22 Brysbaert 2007.

B Ulanowska 2018a.

2*Cf. Burnham 1964, 108-109.

2 Cf. Egan 2016; Shaw 2016.

2 For example griffins in the Room of the Throne, palace at
Knossos: Evans 1935, 910-913, Pl. XXXII; Throne Room fresco
at Pylos, griffins and lions frieze from Hall 64, Pylos: Lang 1969,
110-111, 154, Pls. 53, 54, 134, 20 abc C 6; or a griffin flanking
a goddess on the North Wall of Room 3a, Xeste 3, Akrotiri: Dou-
mas 1992, 131-132, 158-159; Pls. 122, 128, 165.

¥’ For example daemons pulling or carrying a rope from the
Cult Centre at Mycenae, Kritseli-Providi 1982, 21-28, Al-5,
Figs. 2-3, P1. 1.

2 Egan 2016, 142.
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of a structure and complexity that was beyond knowledge
and skills of the Bronze Age Aegean weavers. Additionally,
several depictions of Minoan-style female costumes in the
Mycenaean palaces of Mainland Greece have been viewed as
iconographic conventions adopted to represent the tradition-
al dress rather than pictures of actual textiles and attires® and
thus specific weaves or finishing techniques.

Patterned textiles from Xeste 3,
Akrotiri as a case study

From the panoply of costumes shown on the wall paint-
ings at Akrotiri, Thera, patterned textiles are predominant-
ly represented in the three-storey public building Xeste 3.
Here, a complex iconographic programme of wall paintings
illustrating multiple religious activities has been partially re-
stored.*® One of the themes, illustrated by scenes of gathering
and offering crocus flowers to the enthroned goddess (‘Mis-
tress of the Animals’), may even have references to textile
manufacture and the use of saffron as a textile dye.’!

Patterned textiles are worn by three Adorants from the
North Wall of the Lustral Basin, Room 3a, ground floor,* two
Saffron Gatherers from the East Wall, Room 3a, first floor,*
the ‘Mistress of the Animals’ and two Saffron Gatherers from
the North Wall, Room3a, first floor,** and Mature Women in
a Procession from Room 3b, first floor.* Finally, a patterned
textile or garment is carried as an offering by a young male
from Room 3b, ground floor’ - cf. Table 1.

To the eye of the textile scholar, such as E. Barber, many
of these patterned textiles, in contrast to the most elaborate
and complex patterns from the palaces and villas in Crete
and the Mainland, “look readily — even easily — weavable”
and form a technically consistent group of fabrics.?” Indeed,
several specific techniques of patterning or finishing, such
as supplemental warp-float*® and tablet weaving for making
bands,” and weft-faced weave,” supplemental weft-float
(continuous or discontinuous) or compound-weave or dou-
ble weave,*' embroidery,* tapestry,* and twills* for making
larger fabrics, have already been suggested as plausible to

2 Cf. Peterson Murray 2016, 81-89.

30Cf. Doumas 1992; Chapin 1997-2000; Rehak 2002; Marina-
tos 2015, especially 98-125; Peterson Murray 2016, 63-75.

3 Cf. Douskos 1980, 120; Barber 1994, 114-116; Peterson
Murray 2016, 69.

32Doumas 1992, 129-130, Pls. 100-108.

3 Doumas 1992, 130, Pls. 122-124.

3*Doumas 1992, 130-131, Pls. 122-126, 129-130.

3 Doumas 1992, 131, Pls. 131-134; Chapin 2008.

3 Doumas 1992, 130, Pls. 109, 113.

37Barber 1991, 316-318, see 317 for the quotation.

3 Barber 1991, 317.

39 Spantidaki 2008, 45-46.

“Hoskins 2015a, 21-22.

“'Barber 1991, 317; Spantidaki 2008, 44-45; Jones 2015.

4 Barber 1991, 317.

4 Cf. Barber 1991, 317, 320-321.

# Lillethun 2003, 465; Spantidaki 2008, 45.

produce textiles of the appearance similar to that of the paint-
ings (Table 1). Additionally, a special treatment of a woven
fabric, e.g. moisturising linen with oil has been suggested to
explain the diaphanous appearance of garments worn by the
Adorants.*

A few of the suggested techniques have already been
used to weave pieces of patterned fabrics that imitated the
appearance of the painted patterns,*® such as:

— a tablet-woven reconstruction of a crocus border on the
Mistress of Animals’ blouse or chemise (double-faced
weave and broché);¥

— ribbed tabby reconstructions of the striped borders of the
Saffron Gatherers’ blouses or chemises (no information
about the loom); 4

— reconstructions of lozenges on the Saffron Gatherers’
blouses or chemises: warp-weighted loom-woven lozenges
in twill and lozenges in supplemental weft;*

— reconstructions of various patterns on the Saffron Gather-
ers’ and Adorants’ costumes in weft-faced weave (lozenges
with various fillers, continuous patterns of forked criss-
crosses, zigzags, zigzags and dots, zigzags and stripes,
yo-yo; no information about the loom).*°

Specific features of the costumes, such as borders or
trimmings finished by elaborate tassels have been explained
in terms of the warp-weighted loom technology and inter-
preted as starting borders,”! that is the borders that are woven
or plaited separately as beginnings for large fabrics to be wo-
ven on the warp-weighted loom.*

The main aim of these experiments was to ascertain the
possibility of creating fabrics, using raw materials and tech-
niques potentially available to the Bronze Age weavers from
Akrotiri, similar to those represented on frescoes.

However, the more complex patterns, e.g. the patterns on
the garments of the Mature Women in the Procession, espe-
cially the skirt of the Lady of the Landscape showing birds
in a rocky landscape,* cannot be so easily explained in terms
of weaving technology available at the time (cf. Table 1).
Therefore, it has also been debated whether some of the tex-
tile patterns may have been a painters’ creation or, whether
the patterns on the textile themselves may have been painted,
not woven.>

S Cf. Jones 2003, 441-443, Pls. LXXXIV:c, d.

4 On differences between replication, re-creation and recon-
struction of textiles in experimental archaeology, see Barber 2003.

47 Spantidaki 2008.

8 Jones 2015, 81, 85, 87, Fig. 4.54, 4.65.

4 Spantidaki 2008.

*Hoskins 2015a.

SICt. Barber 1991, 336; Jones 2015, 67-69.

52Cf. Ulanowska 2018b.

53 Cf. Chapin 2008; Peterson Murray 2016, 70.

34 Cf. Barber 1991, 321; Marcar 2004, 227
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TyPE FrEsco SUGGESTED TEXTILE | SUGGESTED TYPE PosSIBLE POSSIBLE ANALOGIES | EXPERIMENTAL
OF PATTERNED TECHNIQUE OF A LOOM ANALOGIES | IN ARCHAEOLOGICAL | RECONSTRUCTION
TEXTILE (after Barber 1991; Types of looms IN ARCHAE- | FINDS OF BRONZE
Spantidaki 2008; attested by archae- | OLOGICAL AGE TEXTILES FROM
Jones 2013; ological evidence FINDS OF EUROPE AND THE
Jones 2015; from Bronze Age TEXTILES MEDITERRANEAN
Hoskins 2015a Greece are marked | FROM (after Barber 1991;
and the author) in bold BRONZE Vogelsang-Eastwood
AGE 1999; James et al.
GREECE 2009; Gleba and
(after Span- | Mannering 2012;
tidaki and Gromer et al. 2013;
Moulherat Skals et al. 2015;
2012; Skals | Bender Jorgensen and
etal 2015) | Rast-Eicher 2016)
Patterns of textile | Adorants, for geometric — rigid heddle no general appearance — crocus blossom in
borders (possibly | Saffron patterns: — weaving tablets — no analogies tablet weaving: double
starting borders) | Gatherers, — warp-floating — off-loom there are analogies for: faced weave and
Stripes, diagonal Mistress of (pick-up) heddling device _ starting borders broché (silk)
stripes, zigzags the Animals — supplemental weft _ patterned borders (Spantidaki 2008)
and dots, zigzags — weft-faced weave _ tablet-woven — stripes in warped-faced
and stripes, for floral pattern: borders weave (no information
all outlined using _ double faced about the loom)
solid lines; crocus weave (Jones 2015)
blossoms — stripes, zigzags, zigzags
and stripes, zigzags
and dots in weft-faced
weave (in linen and
wool, no information
about the loom)
(Hoskins 2015a)
— zigzags, zigzags and
stripes, and dots in
a warp-floating (pick-up)
technique on a rigid
heddle (wool, linen)
— zigzags on tablets (wool)
Patterns on wide | Adorants, — warp or —rigid heddle no general appearance — samples in weft-faced
bands forming Saffron weft-floating — weaving tablets - no analogies weave (in linen and
the s}(irts thherers, (pick-up) — warp-weighted there are analogies for: wool, no information
Continuous patterns | Mistress of — weft-faced weave loom _ supplemental weft about the loom)
of forked crisscross- | the Animals — supplemental ~ warp-patterned (Hoskins 2015a)
es outlined using weft textiles — band woven on a rigid
solid lines with heddle (wool)
fillers of stripes
Pattern of a long | Wounded — pattern created — rigid heddle no no — samples in weft-faced
waist band Adorant using multi- — weaving tablets weave (in linen and
Continuous yo-yo -coloured warp — off-loom wool, no information
pattern outlined — supplemental weft heddling device about the loom)
using solid lines — weft-faced weave (Hoskins 2015a)
— band woven on a rigid
heddle (wool)
Pattern of Naked boy Jfor wavy lines: — warp-weighted | no general appearance no
a textile offering | carrying — tapestry loom — stripes created
Stripes and wavy | a garment — supplemental — two-beam loom using various
lines outlined by or fabric weft —rigid heddle colours in warp
various colours — pattern created or weft
using various
colours in warp
Jor stripes:
— patterns created
using various
colours in warp
or weft
Patterns of di- Adorants for transparency: for gauze weaves: no general appearance: general appearance:

aphanous fabrics

All-over patterns
of polka dots,
lozenges outlined
using dotted lines,
crocus blossoms

— moisturising linen
fabrics with oil
— gauze weave
for patterning:
—woven
in patterns
in unidentified
technique
— embroidery
—bead work
— painting

— horizontal
ground loom

— warp-weighted
loom

— no analogies

there are analogies for:
— fine linen fabrics
— plain gauze
weaves
— beadwork

— two industrial fabrics
decorated with sewn
beads of carnelian or
glass (Jones 2013)

weaving technique:

— gauze-weaves on
a frame loom (wool)
(Mokkad 2015)

— gauze-weaves on
a warp-weighted loom
using cuboid weights
(flax, wool)
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All-over patters of
various lozenges
outlined using dot-
ted and solid lines
with a variation

of fillers: circles,
crosses and in-
curved diamonds

the Animals warp-floating
(pick-up)

— weft-faced weave

— warp-weighted | no

Patterns Adorants, Jfor lozenges:

on blouses or Saffron — twill weaves loom

chemises Gatherers, — supplemental —rigid heddle
Mistress of weft

general appearance
— lozenges in twill
weaves

twill on a warp-weighted
loom (linen)
(Spantidaki 2018)

— supplemental weft on
a warp-weighted loom
(linen)

(Spantidaki 2018)

— samples in weft-faced
weave (in linen and
wool, no information
about the loom)
(Hoskins 2015a)

—3/1 twill on a frame
loom (wool)

—2/2 twill on a warp
weighed loom (wool,

there are analogies for:
— supplemental weft
— warp-patterned
textiles

rocky landscape.
Motifs outlined
using colours

linen)
— warp-floating (pick-up)

on arigid heddle
(wool)

Patterns Mistress of — tapestry — warp-weighted | no general appearance no

on blouses or the Animals, — compound weave loom — rosettes on

chemises Procession — double weave — two-beam loom Tutankhamun

All-over patterns of Mature — embroidery tunic

of crocus blos- Women — pamnting there are analogies for:

soms, of lilies. — tapestry

Patterns outlined

using colours

Pictorial motifs Procession — tapestry — warp-weighted | no general appearance no

on a skirt of Mature — embroidery loom —no analogies

Swallows in a Women — pamting — two-beam loom there are analogies for:

— tapestry

Table 1. Textile techniques suggested as plausible options for the making of patterned textiles
as depicted in the wall paintings at Xeste 3, Akrotiri.

Archaeological textiles from Akrotiri

Due to unfavourable preservation conditions, archaeo-
logical textiles from Bronze Age Greece are unique finds.
According to Y. Spantidatki and Ch. Moulherat, Bronze Age
textiles from Greece are predominantly made of flax. They
are characterised by S2z plied-yarns and a balanced tabby
weave (i.e. there is a similar number of threads in the warp
and weft), and an average density of 15-20 threads per cm
in both warp and weft systems.> Yet, the limited number of
preserved archaeological textiles may not represent the full
diversity of fabrics which were produced in the Bronze Age.

Indeed, more technical diversity may be found in the
collection of carbonised textiles discovered at Akrotiri,
Thera.’® Especially fragments of one fabric, recovered in
a ceremonial context together with caprine horns and a gold
figurine of a goat, may be seen as a unique technical com-
parandum to the iconography of the textiles from Xeste 3.5
This linen fabric, preserved in 25 small fragments, was wo-
ven in a tabby weave, with 20-22 threads per cm. S-plied
threads were of a diameter ranging from 0.25 to 0.4 mm,
whereas slightly thicker threads (0.55 mm in diameter)
were used for decoration. Several decorative techniques
have been recognised, such as a decorative stitch made with

53 Spantidaki and Moulherat 2012, 197.

5¢ Spantidaki and Moulherat 2012, 187-189.

S"Moulhérat and Spantidaki 2007; Spantidaki and Moulherat
2012, 187-188.

a thicker thread, embroidery or interwoven decoration with
knots, and elaborate fringes with knots creating a tassel.*®
According to Spantidaki and Moulherat, these tiny textile
fragments additionally confirm the veracity of the depic-
tions of textiles in the wall paintings from Akrotiri.*

Scale of textile production at Akrotiri

and textile tools found at the site
The site of Akrotiri yielded evidence of intensive tex-
tile production. Location of large-scale weaving activity has
been recognised on the basis of large concentrations of dis-
coid loom weights.®® However, textile production has only
been attested in four of 35 houses located (and only 11 fully
excavated), such as the Sector A, West House (Room 3, up-
per floor), the north building in Complex A and nearly the en-
tirety of Complex B, specifically.®! According to I. Tzachili,
this restricted distribution of loom weights may suggest spe-
cialisation of textile production, yet it may also suggest that
other types of looms, such as a two-beam loom may have

been used in the houses without loom weights.®

8On a detailed technical description of this fabric see Moulhérat
and Spantidaki 2007; Spantidaki and Moulherat 2012, 187-188.

% Moulhérat and Spantidaki 2007, 51; Spantidaki and Moul-
herat 2012, 188.

0 Cf. Tzachili 1990; Tzachili 1997; Tzachili 2007; Tzachili
etal. 2015.

81 Tzachili 2007, 191; Tzachili et al. 2015.

©2Tzachili 1990; Tzachili 2007.
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No | Specific Scheme of the reconstructed Type of | Type of | Technique | Yarns Threads

pattern pattern loom textile per cm
WA -
warp,
WE —
weft

1 Zigzags outlined rigid separate warp-floating | wool, WA -22
by a solid line heddle band (pick-up) Einband WE -6
and dots — the
band of the
Saffron Gatherer
(Doumas 1992,

PL. 119)

2 Zigzags outlined rigid separate warp-floating | wool, WA-12
by a solid line, heddle band (pick-up) Alize WE -3
dots and stripes
in solid lines —
the band of the
Adorant with a
necklace
(Doumas 1992,

P1.102)

3 Zigzags and rigid starting warp-floating | wool, WA -22
stripes outlined heddle border (pick-up) Einband WE -6
by solid lines —
the band of the
Saftron Gatherer turning and
(Doumas 1992, tablets separate twisting wool, WA-15
Pl 121) band tablets in Alize WE -4

horizontal
axis
frame piece of 3/1 twill wool, WA-6

4 Lozenges loom fabric Alize WE -8
outlined by solid
lines with fillers warp- piece of 2/2 twill linen WA-10
of dots — the skirt weighted | fabric WE - 14
of the Saffron loom
Gatherer
(Doumas 1992, rigid separate warp-floating | wool, WA-11
Pl 120) heddle band (pick-up) Alize WE -2

5 Lozenges warp- piece of 2/2 twill wool, WA-5
outlined by weighted | fabric (goose eye Einband WE-9
dotted lines with loom twill)

fillers of crosses
— the blouse or
chemise of the
Saffron Gatherer
(Doumas 1992,
Pl 121)

44

Table 2. Basic characteristics of the woven reconstructions of textile patterns discussed in the paper.
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Administrative practices related to textile production
have been attested in the houses with loom weights. Lead
balance weights frequently found in these houses have been
connected with wool weighing.®® Inscriptions in Linear A
script recording large quantities of textiles and sheep were
found in Complex A.* The practice of local recording sig-
nificant quantities of cloths and raw materials additional-
ly suggests that production exceeded the needs of a single
household.®

Functional parameters of the discoid loom weights from
Akrotiri, i.e. their weight and thickness, suggest that tools
of similar functionality were used in all the houses with
loom weights.®® According to the Centre for Textile Re-
search (CTR) experiments in spinning and weaving, func-
tional parameters of textile tools imply parameters of yarns
and textiles that were produced using them.®” On the basis of
the CTR method of estimating the parameters of textiles, it
has been suggested that the loom weights from Complex B
would be suitable for weaving thin yarns that required ten-
sion between 10-15 g per thread, resulting in textiles char-
acterised by 8-14 warp threads per cm.%® These calculations
correspond to the density of the archacological textiles from
Akrotiri and the assumed quality of the textiles on the fres-
coes.” The observed correlation may further be confirmed
by a weaving experiment performed by C. Cheval. She pro-
duced an open tabby with 20 threads per cm in both systems,
using copies of the discoid loom weights from Akrotiri and
linen threads of 0.4 mm in diameter.”

“Weavable” textile patterns from Xeste 3

As has been discussed above, several textile techniques
have been proposed as appropriate to weave the patterns that
were depicted on frescoes. Moreover, experimental recon-
structions suggest that one specific pattern may have been
produced using various techniques (cf. Table 1 and 2). This
variety of technical choices has been investigated in my own
weaving experiments undertaken to examine whether more
detailed technical knowledge of Bronze Age textiles may be
revealed based on the iconography of textiles.

For experimenting, I chose patterns that have generally
been described by E. Barber as “easily weavable” and tech-
nically consistent. Thus, the term “weavable” is used with
regards to those textile patterns that look similar to modern
pattern rapports or schemes.”' These easy-to-weave patterns
comprise simple geometric patterns of borders of blouses or

63 Michailidou 1990, 416; Cutler 2016, 176.

% Cf. Boulotis 1998; Karnava 2008.

5 Cutler 2016, 176.

% Tzachili 2007, 191.

7 Andersson Strand and Nosch 2015.

% Tzachili et al. 2015.

8 Cf. Moulhérat and Spantidaki 2007.

" Cheval 2008. The thread count is calculated by the author
according to Cheval 2008, 24, Fig. 10.

"I'Ulanowska 2018a, 251-253.

chemises, e.g. horizontal and diagonal stripes, zigzags, zig-
zags with dots and zigzags with stripes, and all-over patterns
of various lozenges with fillers (cf. Table 2). Such patterns
could have been easily produced using implements and
tools that were known at Late Bronze Age Akrotiri, e.g. the
warp-weighted loom and discoid loom weights or looms for
band weaving.”

The author’s woven reconstructions of textile patterns
based on iconography — aims and methodology
In the experiments described below, I intended to compare
the following features of the woven and painted patterns:”

— Scale of a pattern;

— Visual effect of solid or dotted lines;

— Visual elements of the pattern that may have reflected
a specific weaving technique or structure of a textile.

Through this comparison, I aimed to examine whether
and to what extent the painted patterns may have rendered
technical features of fabrics, i.e. such features that may po-
tentially suggest a specific weave or a specific technique of
patterning. Additionally, I was concerned to what extent the
wall painters may have been aware of the structure of fabrics
and whether rendering a specific structure may have been
important to them.

I also observed cognitive aspects of pattern weaving,
such as the techniques of designing a pattern. Whenever
it was possible, I designed patterns without drawing their
schemes or rapports. Usually, after setting-up the warp,
I built-in the pattern in a freechand controlling the symmetry
and rhythmical repetitiveness of the pattern units. However,
given the level of my weaving skills,” it was not possible to
use this approach in order to weave more complex weaves,
e.g. lozenges in 3/1 or 2/2 twill. In order to heddle the warp
threads properly for these complex weaves, and to control
the rhythm of shed-changing in 2/2 twill, I had to use mod-
ern tools, such as drawings of pattern rapports and coloured
schemes illustrating the distribution of consecutive warp lay-
ers (Figs. 1 and 4).

2 For the possible use of looms for band weaving in Bronze
Age Greece see Ulanowska 2018b.

3 The experiments were undertaken within my FUGA in-
ternship grant at the Centre for Research on Ancient Technolo-
gies of the Institute of Archaeology and Ethnology, in 2015-2017.
Reconstructions of twill weaves were undertaken together with
employees of the Biskupin Archaeological Museum. I would like
to express my special thanks to Anna Grossman and Malgorza-
ta Starak-Juchniewicz for their enthusiastic collaboration, as well
as to Wiestaw Zajaczkowki, the Director of the Museum for his
welcoming me there at any time. I also thank all the staff of the
Biskupin Archaeological Museum for their support and creativity
in solving several technical problems.

* My weaving experience started in 2011 and, to a large ex-
tent, [ am a self-taught weaver.

45



AGATA ULANOWSKA

Warp | Shed1 | Shed2 | Shed 3 | Shed 4 Picks Shed 1
no.
1 Shed 3+4
2 Shed 243
3 Shed 1+2
4 Shed 1+4
5 Shed 3+4
6 Shed 1+4
7 Shed 1+2
8 Shed 2+3
9 Shed 3+4
10 Shed 243
11 Shed 1+2
12 Shed 1+4
13 Shed 3+4
14 Shed 1+4
15 Shed 1+2
16 Shed 2+3
17 Shed 3+4

Fig. 1. Modern scheme illustrating the distribution of warp threads for 2/2 lozenge twill. Designed by the author.

Considering the limited corpus of archaeological textiles
I did not attempt to reproduce fabrics of parameters similar to
the actual textile remains from Greece. Sometimes, the fabrics
were not even intended to be the exact copies of the fabrics de-
picted on the frescoes. For example, I produced a yo-yo pattern
that was inspired by the long waist band of one of the Adorants,”
and a forked crisscross pattern without fillers from the skirt of
another Adorant’ in order to examine the general appearance
of such patterns when woven using a rigid heddle (cf. Table 1).
However some of the fabrics, such as the linen fabric in black
and blue lozenges woven in 2/2 twill, have a thread count of
24 threads per cm which is comparable to the thread count
of archaeological textiles from Akrotiri. Basic parameters of the
fabrics discussed in this paper are presented in Table 2.

In weaving experiments, [ used exclusively mechani-
cally-spun yarn: 3S3s2z coloured 100% woollen threads of
a diameter of 2 mm and single z-spun 100% woollen threads
of a diameter of 1 mm,” and 3S-plied 100% linen threads
of a diameter of 0.5 mm.”® Fabrics were woven using rig-
id heddles, tablets and the warp-weighted looms with warps
tensioned by copies of the discoid loom weights, and also
the Cretan cuboid loom weights (cubes of the height: 4.2 cm,
width: 4.2. cm, weight: 130 g).” Though the latter were not
known from Akrotiri, these small cuboid weights, with their

>Doumas 1992, P1. 105.

*Doumas 1992, P1. 107.

77 Commercial names: Alize Cashmira fine and Einband, re-
spectively.

8 Commercial names: 660-00xx-x for various colours 56 x 3
7LD TEX.

The copies of these tools were modeled by students thanks
to the courtesy of Dr Joanne Cutler who shared with us her data
about cuboid weights from Crete.
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large thickness, proved to be very expedient tools for twill
weaving in our experimenting, and therefore they were cho-
sen to weave the pattern of blue lozenges with dot filler in
2/2 twill (Table 2, pattern no. 4, Fig. 5:b).

Patterns of textile borders

Geometric patterns shown on the cloths’ borders were
woven using simple heddling devices, such a rigid heddle,
and weaving tablets (Table 2, nos 1-3). Although none of
these implements has been attested by archaeological evi-
dence from Bronze Age Greece, knowledge of some kind of
band looms was indeed possible, if not a prerequisite in the
warp-weighted loom technology.® All bands are warp-faced
(i.e. weft threads are barely visible), and the patterns were
created using the warp threads exclusively.

Scale of patterns: the width of the woven borders, rang-
ing between 2-3 cm, depended on the structure of pattern,
i.e. the minimal number of warp threads required to weave
a pattern repeat and diameter of threads. The width of the
band would be narrower if finer threads were used. Compar-
ing the width of the painted borders with the general propor-
tions of female figures, the size of the woven bands seems
to fit a scale suggested by the paintings. In other words, the
scale of the painted patterns corresponds to the structure of
woven patterns and actual size of bands.

Visual effect of solid or dotted lines: all patterns be-
longing to this category were rendered using solid lines in the
paintings. This visual effect is characteristic for bands woven
on tablets, whereas patterns woven on a rigid heddle create
a visual effect of dotted lines (Fig. 2:a).

8 For a discussion about possible use of band looms in Bronze
Age Greece see Ulanowska 2018b.



BUT HOW WERE THEY MADE? MORE ABOUT PATTERNED TEXTILES IN THE AEGEAN BRONZE AGE

Fig. 2. Band woven on a rigid heddle in a warp-floating (pick-up) technique. a — a comparison between the visual effect
of the pattern outlined in dotted lines (warp-floating technique) and solid lines (tablet weaving); b — dots between zigzags
in the warp-floating technique. Photo A. Ulanowska.

Visual elements of the pattern that may have reflect-
ed a specific weaving technique or specific structure of
a textile: the bands that were woven on rigid heddles in
warp-floating (warp-pick up) technique are characterised by
warp-floats at one side (Fig. 2:b). Since long floating threads
make the structure of a fabric less consistent, creating in-
ter-woven dots (nos 1, 2) or horizontal stripes (no. 3) such
as depicted on frescoes, would help to keep the entire fabric
more solid (Figs. 2; 2:b).

Patterns woven as a starting border: only the pattern
no. 3 was woven as a starting border. The starting border cre-
ates the upper border of a larger fabric to be produced on the
warp-weighted loom. Usually, it is made using a band loom,
e.g. arigid heddle or tablets. The length of the starting border
determines the width of the final fabric. Its weft threads cre-
ate long loops at one side of the band. In the next operational
step, these loops are used as the warp threads of a textile
woven on a warp-weighted loom (Fig. 3). Preserved starting
borders from the Bronze Age in central Europe were woven
in a repp tabby, plaited or twined, possibly on tablets.*!

In order to make the starting border in pattern no. 3, the
structure of the final fabric (no. 5 — lozenges outlined by dot-
ted lines with fillers of crosses) had to be analysed. The red-
dish colour of the ground and a dark-brown colour of dotted
lines forming the lozenges on the blouse or chemise of the
young Saffron Gatherer (no. 5) imply that weaving a similar
fabric would require using reddish warp threads. Thus, reddish

81 Gromer et al. 2013.

threads were chosen for the weft of the starting border (Fig. 3).
The border was woven on a rigid heddle in warp-floating
(pick-up) technique. In this technique the black warp threads
creating the pattern are picked-up or left floating, according to
the design. When the warp is floating, the reddish threads are
visible between blue warp threads of the border (Fig. 3). There
is no analogy to this visual effect on the fresco.

All-over patterns of various lozenges

These patterns were shown on several fabrics on fres-
coes in Xeste 3, including representations of diaphanous tex-
tiles (cf. Tables 1 and 2). The lozenges with dot and cross
fillers were reconstructed in 3/1 twill (patterns nos 4-5) wo-
ven on a frame loom with heddles, in 2/2 twill woven on the
warp-weighted loom, as well as in a tabby woven on the rigid
heddle using the warp-floating (pick-up) technique (no. 4).
There is no archaeological evidence suggesting the use of
a frame loom in Bronze Age Greece. Yet, [ decided to use this
simple tool in order to understand better how to divide the
layers of warp threads for twill weaving (Fig. 4).

Scale of patterns: the size of lozenges depended on the
diameter of the threads and the structure of the pattern, how-
ever the type of filler may not influence the size of a lozenge
(cf. Table 2). In woven samples, the size of the lozenges rang-
es from 1 x 0.8 cm (no. 4, 2/2 twill, dot filler), 1.7 x 1.7 cm
(no. 4, 1/3 twill, dot filler), 2 x 1.2 cm (no. 5, 2/2 twill, cross
filler) to 2.8 x 2 cm (no 4, tabby, dot filler) (Fig. 5).

Comparing the scale of the painted lozenges with the
general proportions of female figures, the painted lozenges
seem to be larger than woven lozenges, regardless the weaving
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Fig. 3.Weaving a starting border in a pattern of zigzags and stripes for a fabric of lozenges with fillers of crosses
(patterns no 3 and 5 in Table 2). Patterns inspired by the costume of the young Saffron Gatherer from Room 3a,
East wall (fragment of the wall painting after Doumas 1992, Pls. 120-121, Photo A. Ulanowska).

technique, type of filler and diameter of threads. This ap-
parent difference may suggest that either the weaving tech-
niques were not chosen properly or, that the scale of the pat-
tern is exaggerated on the frescoes to make the details of the
pattern more clearly recognisable.

Visual effect of solid or dotted lines: the painted
lozenges were rendered using solid lines, as well as the dot-
ted lines. None of the woven lozenges has the visual effect
of a solid line, yet the lozenges woven in 2/2 twill look more
solid in comparison to the lozenges woven in 3/1 twill and
tabby (Fig. 5). The latter look like they are outlined by dotted
lines and they resemble the appearance of the dotted lozenges
on the frescoes.

Visual elements of the pattern that may have reflect-
ed a specific weaving technique or specific structure of
a textile: on the frescoes, the number of painted dots that
create a single lozenge varies in one depiction. One side
of a lozenge without a filler could have been outlined by
four to five dots (diaphanous fabric of the Adorant with the
necklace). Four to six dots (blouse or chemise of the Saf-
fron Gatherer, no. 5) and five to six dots (skirt of the Adorant
with the necklace) were painted to render the lozenges with
a cross filler and incurved diamond filler accordingly. The
‘five-dots’ lozenges correspond visually to the modern pat-
tern schemes and a technical observation that five weft picks
are required to weave half of a lozenge with a dot or a cross
filler. Therefore, five dots at each side of the painted lozenge
may refer to the actual structure of the lozenge woven with
a dot and cross filler (cf. Table 2; Fig. 5). Six dots at each side
of a painted lozenge should thus correspond to the pattern
scheme of a six-pick lozenge with a cross filler (not illustrat-
ed), since six weft picks are required to weave half of such
a lozenge, whereas the ‘four-dots’ lozenge would correspond
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to four weft picks required to weave half of a lozenge with-
out a filler, or with a dot filler (cf. Fig. 5:d).

Conclusions

On the whole, the Aegean iconography of patterned tex-
tiles proves to be a reliable and valuable source for study-
ing textiles in Bronze Age Greece. However, as a potential
source of knowledge of patterning techniques, the signifi-
cance of the iconography appears less clear.

The iconographic analysis of the textile patterns depict-
ed in Xeste 3, Akrotiri and patterns experimentally woven
on the basis of these depictions demonstrates that simple
geometric patterns could have been produced using various
weaving techniques and tools. However, the panoply of tex-
tile tools available in the Bronze Age and range of textile
techniques demonstrated by archaeological textiles delim-
its the number of possible choices. The most certain is the
use of the warp-weighted loom and, possibly, the use of an
unspecific type of the band loom(s) that may be speculated
on the basis of the warp-weighted loom technology. Archae-
ological textiles demonstrate that repp tabby, supplemen-
tal weft/warp weaving, tablet weaving, twills and tapestry
were already known in Bronze Age Europe and the Mediter-
ranean.®? However, since no patterned textiles or weaves oth-
er than tabby have been preserved from Bronze Age Greece,
the knowledge of the above-mentioned techniques must re-
main conjectural even, if the Aegean weavers had at their
disposal tools suitable to produce such fabrics.

82 Cf. Barber 1991; Vogelsang-Eastwood 1999; James et al.
2009; Gleba and Mannering 2012; Gromer et al. 2013; Skals et al.
2015; Bender Jorgensen and Rast-Eicher 2016.
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Fig. 4. Cognitive aspects of pattern weaving: a frame loom set-up for lozenges in for 1/3 twill and setting-up the warp-weighted loom
for weaving lozenges in 2/2 twill with copies of the cuboid loom weights. In the bottom left picture Anna Grossman from the Biskupin
Archaeological Museum is chaining the last layer of warp threads. Photo A. Ulanowska.

Fig. 5. General appearance and size of the woven lozenges, according to manufacturing technique and diameter of thread:
a— 2/2 twill with a cross filler (c. 2 x 1.2 cm); b — 1/3 twill with a dot filler (c. 1.7 x 1.7 cm); ¢ — 2/2 twill with a dot filler (c. 1 x 0.8 cm);
d — warp-floating technique, tabby, dot filler (c. 2 % 2.8 cm). Photo A. Ulanowska.
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Since the same patterns produced using different tech-
niques and tools have a similar appearance, it seems that the
possibility of recognising one specific technique of pattern-
ing on the basis of the iconography is rather limited, if pos-
sible at all. However, the detailed analysis of the geometric
patterns that have been described as “weavable”, reveals
their visual similarity to modern pattern schemes or pattern
rapports, suggesting that the painted patterns were indeed in-
tended to render specific fabrics. Moreover, several details
of the iconography of the “weavable” patterns may be ex-
plained in terms of weaving techniques. For example, dots
in-between the zigzags may have been woven as elements
that reinforce the structure of the fabric produced in the
warp-floating (pick-up) technique. The dotted lines that out-
lined patterns of lozenges correspond well to the appearance
of woven patterns in warp-floating technique and 3/1 twill.
Even the number of dots painted at one side of the lozenge
corresponds roughly to the number of weft picks required to
weave half of a lozenge with fillers of dots or crosses accord-
ingly. The solid lines of zigzags and lozenges, in weaving
could have been achieved by tablet weaving and 2/2 twills.
It may be therefore, suggested that the textile patterns were
painted with a special care to illustrate several features char-
acteristic of the woven patterns.

While the patterns of the bands or textile borders, when
compared to their woven reconstructions, seem to be depict-
ed in an appropriate scale, the sizes of the lozenges with fill-
ers seems to be exaggerated on the frescoes. By this enlarge-
ment, the structure of the pattern is more recognisable and
differences between the fillers are clear. It may be suggested,
therefore, that the wall painters were especially interested
in rendering tiny differences between visually similar fab-
rics. This observation may additionally imply that the wall

painters had indeed some general textile knowledge and that
rendering the subtle varieties of similar patterns was an im-
portant issue to them, possibly in order to show the assort-
ment of patterns that we might assume had been produced
by the Akrotirian weavers.

However, several of the painted patterns, such as patterns
on diaphanous fabrics and, especially, pictorial motifs, such
as swallows in a rocky landscape on the skirt of the Lady of
the Landscape do not find parallels in archaeological textiles
found in the Bronze Age contexts outside Greece, e.g. in Eu-
rope or Egypt. The techniques of manufacturing these exqui-
site fabrics are not easy to suggest, yet they might possibly
have been woven in a tapestry technique (rocky landscape)
or as a combination of gauze weave with beadwork or em-
broidery (patterns on diaphanous fabrics). However, it is also
possible that these patterns were rather the creations of the
wall painters intended as depictions of ‘supernatural’ quali-
ty-textiles and craftsmanship that would have exceeded the
technical possibilities of the Akrotirian weavers.

As has been demonstrated, the accuracy of woven pat-
terns reconstructed on the basis of the iconography must re-
main hypothetical. Nevertheless, experimental recreation of
patterns and textile structures inspired by art, using fibres and
techniques that we consider appropriate for the time, as well
as copies of the tools found at archaeological sites, provides
important information about ancient technical knowledge
and cognitive processes. It may be suggested, however, that
experimental reconstructions of textiles based on the iconog-
raphy, should rather aim at a better understanding of the con-
ceptual processes of transforming three-dimensional textile
patterns into two-dimensional media such as wall-paintings,
than proving the knowledge of a specific patterning tech-
niques in Bronze Age Greece.
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AGATA ULANOWSKA

Streszczenie
Ale jak je zrobiono? Wigcej o tkaninach wzorzystych w Egei

Przedmiotem artykutu jest proba oceny ikonografii wzorzystych tkanin z Egei, jako potencjalnego zrodta wiedzy o tech-
nikach tkackich i technikach tworzenia wzoréw w epoce brazu. Wzory z ubiorow przedstawionych w Xeste 3, Akrotiri na
Therze rozpatrywane sa jako studium przypadku w odniesieniu do technologii tkackiej dostepnej w epoce brazu, pozostato-
$ci tekstyliow archeologicznych z Grecji i Akrotiri oraz Europy centralnej i Srodziemnomorza, a takze eksperymentalnych
rekonstrukceji tkanin o wzorach opartych na ikonografii. Szczegélowa analiza wzor6w na freskach i tkaninach doprowadzita
do wniosku, ze nie jest mozliwe odtworzenie okreslonej techniki tkackiej na podstawie ikonografii. Jednakze cechy namalo-
wanych wzorow sugeruja, ze miaty one imitowa¢ prawdziwe wzory na tkaninach, oddajac subtelne roznice pomiedzy nimi.
Zaobserwowana dokladno$¢ pozwala takze sadzi¢, ze malarze freskow posiadali og6lng wiedzg o strukturze tkanin i jej
wierne odtworzenie bylo przedmiotem ich szczegélnej uwagi i staran.
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