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Textile Production in the 4™ and 3" Millennia BC in Western Anatolia

Christopher Britsch — Barbara Horejs

Abstract: The prehistoric textile production in western Anatolia has been an underappreciated field of study. In com-
parison with other crafts like the production of metal tools, stone tools or pottery, it is mostly an ‘uncharted territory’.
Recent research, however, indicates that studying technical aspects of the craft at a supraregional scale reveals in-
formation about potential connections, contacts and interactions. This demonstrates that studying prehistoric textile
production not only provides insights about the technical aspects of the craft, but also the broader social and cultural
impacts of the craft. This paper represents the first attempts for a statistical analysis of comparable spindle whorl en-
sembles from different sites in western Anatolia from the 4™ and 3™ millennia BC. The aim is to show whether there
are traceable commonalities or differences within the metrical system of the spindle whorls that could indicate areas
and routes of interaction.

Keywords: Textile production, western Anatolia, 4" millennium, 3" millennium, Late Chalcolithic, Early Bronze Age,
spindle whorl, contact

Zusammenfassung: Die prihistorische Textilproduktion in Westanatolien war ein lange vernachléssigter Bereich ar-
chéologischer Forschungen. Im Vergleich mit anderen Handwerksbereichen, wie der Metallurgie, Lithik oder Keramik,
ist es ein weitestgehend ,unbekanntes Terrain® in Anatolien. Aktuelle Studien zeigen jedoch, dass durch die technische
Analyse des Handwerkszweigs im iiberregionalen Vergleich Erkenntnisse tiber potentielle Verbindungen, Kontakte und
Interaktionen aufgedeckt werden konnen. Dies zeigt, dass durch die Erforschung der préhistorischen Textilproduktion
nicht nur Informationen tiber die technischen Aspekte des Handwerks, sondern auch Erkenntnisse iiber kulturelle und
soziale Bedeutung und Auswirkung in groBerern Umfang gewonnen werden konnen. Dieser Artikel stellt den ersten
Versuch dar, eine statistische Analyse von vergleichbaren Spinnwirtel-Ensembles verschiedener Fundstellen des 3. und
4. Jahrtausends v. Chr. in Westanatolien durchzufiihren. Das Ziel der Studie ist es herauszuarbeiten, ob nachweisbare
Gemeinsamkeiten oder Unterschiede in den metrischen Systemen der Spinnwirtel vorherrschen, welche auf Gebiete
oder Wege von Interaktionen hinweisen kénnen.

Stichworte: Textilproduktion, Westanatolien, 4. Jahrtausend v. Chr., 3. Jahrtausend v. Chr., Spitchalkolithikum, Friih-
bronzezeit, Spinnwirtel, Kontakt

The production of textiles is an inseparable part of daily life of every society whether referring to
clothes or everyday objects made from fibres. This goes back to Palaeolithic times, when simple
artefacts made from knotted or wound fibres were used.?” In the rare cases where environmental
conditions allow such artefacts to be found along with objects made from longer lasting material,
fibre artefacts outnumber stone tools by a factor of 20 to 1.27° This is especially noteworthy when
considering textile production in the case of early (pre-)state societies. In this paper, the impact of
a later — while still very early — state of textile production will be analysed, a state were spinning
with the free hand spindle and weaving on the warp-weighted loom had become common.?”” The
focus is on the 4" and 3™ millennia in western Anatolia, the Late Chalcolithic and Early Bronze
Age. Western Anatolia is an important region for the transport of innovations and technologies

25 Hardy 2007.
276 Adovasio et al. 2007.
217 See for example Crowfoot 1931; Crowfoot 1937; Barber 1993.
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from the Near East to Europe as well as a place for crucial developments. Several groundbreaking
ideas travelled to Europe via routes of interaction and exchange in western Anatolia, where some
elements were adapted and developed.?”® Tt is therefore highly probable that this is also applicable
for techniques, changes and perceptions of style in textile production. Moreover, the time between
the Late Chalcolithic and the Early Bronze Age can safely be described as a time of changes in
cultural and social contexts, as well as technological context.?” The temporal focus for this paper
should therefore be an ideal foundation for the study of technical changes and their social and
cultural impact.

Textile production as a subfield of prehistoric archaecology has been a neglected or at least
underappreciated field of study. However, in the last few decades the interest in it is steadily
growing, at least in regions with good preservation conditions for textiles.?®® Other regions, like
the Aegean or Anatolia, are still uncharted in the matter of prehistoric textile production. None-
theless, more and more studies are being conducted that clearly show the potential and importance
of this craft. Analysing textile production not only gives insight into the complexity of the crafts
processes and techniques but also general information about craft specialisation, labour organisa-
tion and the division of labour.?' Ethnological studies in particular have demonstrated that work
with fibres — meaning spinning and weaving, as well as string and rope making and other actions
— often underlies certain regulations.?®?> As an example within the Wola, an indigenous culture
living in the central highlands of Papua New Guinea, only women have the privilege to work with
fibres to produce string and objects made from it. With this task comes also a certain degree of
autonomy and it carries a meaning of strong social importance.?

This demonstrates the information and knowledge that can be gained about a society by study-
ing their handling of textile production.

As already implied above, the soils in western Anatolia and the Aegean offer very poor preser-
vation conditions for textiles. Therefore, all information has to be gained from the tools used for
textile production, such as spindle whorls, loom weights, needles and awls. Via the metrics, and
use-wear analysis in the case of bone tools, the process of textile production can be reconstructed
in large part. Experiments show that the weight and size of the spindle whorl defines the thick-
ness of the yarn, as well as the time consumption of the spinning process.?** With the weight and
thickness of the loom weights and the yarn properties, it is possible to calculate the number of
warp threads in a loom set-up and thus possible mesh sizes and weaving techniques.? With the
help of use-wear analysis and other factors, it is even possible to make a statement regarding the
used raw material.?®® The aim of this paper is to use metrical data from comparable prehistoric
ensembles in order to gain information on the general development of textile production, common
techniques and shared knowledge in western Anatolia in the 4" and 3™ millennia BC.?*” The basis
for this study are the analyses of Cukuri¢i Hoytik, a tell settlement at the central Aegean coast in
western Anatolia.*®®

278 See for example Sahoglu 2005; Cevik 2007; Rahmstorf 2006; Rahmstorf 2011.

2 See Maran 1998; Yakar 2011; as well as Schoop 2005 and Schoop 2011.

280 See for a variety of examples: Carington Smith 1977; Grémer 2010; Gleba — Mannering 2012.

281 See for example Costin 1991.

22 See Malinowsky 1922; Lee 1979; Mackenzie 1991; also Barber 1994.

283 See Sillitoe 1988; Mackenzie 1991.

284 Martensson 2007, 101; Andersson et al. 2008, 173; Martensson et al. 2009; Andersson et al. 2010, 164—165.

285 See Martensson et al. 2009.

286 See Legrand — Sidéra 2007; Christidou 2008; Stone 2009; also Verhecken 2009; Verhecken 2013.

27 This study is restricted to an inter-site comparable analysis. An intra-site perspective, analysing those finds accor-
ding to their spatial distribution, is presented in another paper (Britsch — Horejs in press) and will therefore not be
repeated in the current publication.

288 Horejs 2008b; Horejs 2010; Horejs et al. 2011.
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IV.1. Measuring Essentials — The Methods

By analyzing the metrics of textile tools, it is possible to gain a lot of information about the pro-
cess of textile production. This paper focuses on the impact of the spindle whorls, more precisely
the weight of the spindle whorls. Therefore, the following descriptions will be mainly confined
to studies and experimental tests about spindle whorls and the spinning process. Several studies
and experiments demonstrate that the weight of the spindle whorl has a direct influence on the
properties of the spun yarn.?®® According to these, the thread spun with a heavier spindle whorl
will be thicker than one spun with a lighter whorl. While this seems to be only one small part of
the whole process, it can have a strong influence, if the spinner(s) used a standardised range in
weight for the whorls. If for example the spinners of a settlement only used very light spindle
whorls and thereby only produced very fine thread, this would strongly determine what kind of
textile could be produced. The same applies to the use of only heavier whorls or by using a large
scale of different whorl sizes. How the yarn properties influence the produced textile was made
clear by several tests and experiments, mainly conducted by the Centre for Textile Research in
Copenhagen.?” In these experiments, different sized spindle whorls (4g, 8g, 18g and 44g) were
used by one group of trained craftswomen over a considerable amount of time. The tests clearly
showed that each weight of spindle whorl produced a specific yarn thickness: 0.3mm with the 4g
whorl, 0.3—0.4mm with the 8g, 0.4—-0.6mm with the 18g and 0.8—1.0mm with the 44g whorl. This
demonstrated that the weight of the spindle whorl, and not the individual spinner, has the greatest
influence on the spun yarn.

Weaving experiments revealed that three different factors strongly influence the weaving
process: the weight and the thickness of the loom weights, and the thickness and consequently
the stability of the yarn.?*! This again demonstrates the strong influence of the yarn properties
and therefore the influence of the spindle whorl weight. Bearing these thoughts in mind, it
is possible to hypothesise that via the range in weight as well as the mean weight of spindle
whorls of one settlement, one can determine how and what kind of textile was produced. The
aim of this paper is to test this hypothesis on the inventory of different sites and to see if there
are differences or commonalities between different shapes of spindle whorls or the different
sites and whether there are traceable patterns that change or continue during the 4% and 3%
millennia BC. The data analysis was conducted with SPSS. The data was analyzed with a
4 (period) x 7 (shape) x 17 (site) ANOVA as well as Tukey post-hoc tests for significant in-
teractions. Since ANOVA is very robust against non-normal variables,*? it was also calculated
with non-normal variables. The number of analyzed spindle whorls is N = 410. There was no
missing data in the reported results. The effect sizes of the main effects of the ANOVA are re-
ported by the partial eta-squared (7?), with values up to .01 as small, up to .06 as medium and
up to .14 as large effect sizes.?”

IV.2. Results of the Statistical Analyses

The data for the statistical analysis was mainly gained via several publications; the only exception
is the ensemble from Cukuri¢i Hoyiik, where the information could be recorded directly on the
material. Frequencies for the factors shape, period and site are shown in Table 1.

29 See Martensson 2007; Andersson et al. 2008; Andersson et al. 2010.
2% See Andersson et al. 2008.

21 Martensson et al. 2009, 378.

292 Tabachnick — Fidell 2007.

2% Cohen 1988.
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Site Period Shape

Frequency | Percent Frequency | Percent Frequency | Percent
Aphrodisias 16 3,9 |LC 40 9,8 | Roundish 36 8,8
Ayio Gala 3 0,7 |EBA1 174 42,4 | Flat Roundish 21 5,1
Beycesultan 54 13,2 |EBA2 164 40,0 | Conical 38 9,3
Cine-Tepegik 3 0,7 |[EBA3 32 7,8 | Biconical 238 58,0
Cukuri¢i Hoytik 63 15,4 Flat Biconical 20 4,9
Demircihiiyiik 71 17,3 Round Biconical 13 32
Karatas/Bagbast 28 6,8 Diamond-Shaped 44 10,7
Emporio 9 2,2
Hanaytepe 2 0,5
Heraion 8 2,0
Ihipinar 4 1,0
Kaklik Mevkii 11 2,7
Karaogllan Mev. 2 0,5
Kumtepe 4 1,0
Kurugay Hoyiik 6 1,5
Troy 88 21,5
Kanligegit 38 9,3
Total 410 100,0 | Total 410 100,0 | Total 410 100,0

Table 1 Frequencies and percent of the factors site, period and shape

A one-way ANOVA with shape, period and site was conducted on the weight of the spindle
whorls. Tt revealed a main effect of shape, F (6,404) = 2.930, p = 0.008, n* = 0.051 and site F'
(16,394) = 4.638, p < 0.001, > = 0.184. There was no main effect of the factor period F (3,407)
= 2.114, ns, and no significant interactions of shape x period, shape X site, period x site or shape
X period X site F' < 1,262, p > 0.285.

Post-hoc analyses were conducted for a further exploration of the relations between weight and
shape and between weight and site.

Tukey post-hoc tests for the variable shape showed, that only two shapes differed significantly
in weight. Roundish spindle whorls were significantly heavier than flat biconical (mean differ-
ence, 14.1; 95% confidence interval, 2.03 to 26.188; p = 0.011). All other shapes did not differ
significantly in weight (p > 0.1).

The post-hoc analyses for site were calculated for the 4" and 3™ millennia sites separately to
create a chronologically logical comparison. The results of the post-hoc analyses for the variable
sites on the other hand showed many comparisons with significant (» < 0.1) or highly significant
(p <0.05) differences.

For the Late Chalcolithic sites, the following significant comparisons could be seen: Aphrodisas
spindle whorls were significantly heavier than Beycesultan, and Bagbas1 whorls, and significantly
lighter than Ayio Gala and Kumtepe whorls. Ayio Gala spindle whorls were significantly heavier
than Beycesultan, Bagbas1 and Kurugay Hoyiik whorls. Beycesultan spindle whorls were signifi-
cantly lighter than Kumtepe whorls. Bagbas1 spindle whorls were significantly lighter than Kumtepe
whorls and Kumtepe spindle whorls were significantly heavier than Kurugay Hoyiik whorls. For
mean difference, standard error and significances of the post-hoc analyses for sife see Table 2.

For the Early Bronze Age sites following significant comparisons could be seen: Beycesultan
spindle whorls were significantly heavier than Demircihiiyiik whorls and significantly lighter than
Cukuri¢i Hoyiik and Emporio whorls. Cukuri¢i Hoylik spindle whorls were significantly heavier
than Demircihiiyiik and Troy spindle whorls. Demircihiiyiik spindle whorls were significantly
lighter than Emporio and Troy whorls and Emporio spindle whorls were significantly heavier
than Troy whorls. For mean difference, standard error and significances of the post-hoc analyses
for site see Table 3.
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Site Mean Difference Standard Error Sig.

Aphrodisias Ayio Gala —-13,89 5,72 0.192
Beycesultan 18,76 5,72 0.037

Bagbas1 15,04 3,69 0.006

Kumtepe —15,64 5,09 0.056

Kurugay 7,81 5,72 0.746

Ayio Gala Aphrodisias 13,89 5,72 0.192
Beycesultan 32,66 7,39 0.003

Bagbasi 28,93 5,96 0.001

Kumtepe -1,750 6,91 1.000

Kurugay 21,71 7,39 0.074

Beycesultan Aphrodisias -18,76 5,72 0.037
Ayio Gala -32,66 7,39 0.003

Bagbas1 -3,72 5,96 0.988

Kumtepe -34,41 6,91 0.001

Kurugay -10,95 7,39 0.679

Bagbas1 Aphrodisias —15,04 3,69 0.006
Ayio Gala -28,93 5,96 0.001

Beycesultan 3,72 5,96 0.988

Kumtepe -30,68 5,35 0.000

Kurugay -7,23 5,96 0.826

Kumtepe Aphrodisias 15,64 5,09 0.056
Ayio Gala 1,75 6,91 1.000

Beycesultan 3441 6,91 0.001

Bagbas1 30,68 5,35 0.000

Kurugay 23,46 6,91 0.029

Kurugay Aphrodisias -7,81 5,72 0.746
Ayio Gala -21,71 7,39 0.074

Beycesultan 10,95 7,39 0.679

Bagbas1 7,23 5,96 0.826

Kumtepe -23,46 6,91 0.029

Table 2 Results from the post-hoc analyses for the LC sites with the factor site

Site Mean Difference Standard Error Sig.

Beycesultan Cukurici Hoytik -9,33 2,80 0.052
Demircihiiyiik 14,36 2,73 0.000

Emporio -22,88 5,38 0.002

Cukurici Hoytk Beycesultan 9,33 2,80 0.052
Demircihiiyiik 23,70 2,57 0.000

Troy 15,67 2,45 0.000

Demircihiiyiik Beycesultan -14,36 2,73 0.000
Cukurici Hoytik -23,70 2,57 0.000

Emporio -37,25 5,27 0.000

Troy -8,02 2,37 0.044

Emporio Beycesultan 22,88 5,38 0.002
Demircihiiyiik 37,25 5,27 0.000

Troy 29,22 5,21 0.000

Troy Cukuri¢i Hoyiik -15,67 2,45 0.000
Demircihiiyiik 8,02 2,37 0.044

Emporio -29,22 5,21 0.000

Table 3 Results from the post-hoc analyses for the EBA sites with the factor site

(for simplicity reasons only significant values are shown)
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Mean Weight of Spindle Whorls
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Fig. 4.1 Mean weight of spindle whorls from LC sites; n(total) = 38 [n(Aphrodisias) = 15; n(Ayio Gala) = 3;
n(Beycesultan) = 3; n(Bagbasi1) = 10; n(Kumtepe) = 4; n(Kurugay) = 3] (graphics: Ch. Britsch)

IV.3. Connecting Commonalities and Differences

The main effect of ANOVA for sife can be seen as relevant due to its large effect size. This shows
that the weight and sizes of the spindle whorls strongly depend on the particular settlement in
which they were produced. With the results of the post-hoc tests, it was possible to separate the
sites into groups connected by the metrics of their spindle whorl ensembles. As a next step, the
pairs were separated into two chronological main frames, the 4™ and the 3™ millennia BC. In
both cases, problems regarding the sample sizes had to be dealt with. For the 4™ millennium this
mainly related to there being few sites (N = 6) with only small sample sizes (ranging from 3 to
15). For the 3™ millennium, the main problem was the strongly varying sample sizes (ranging
from 3 to 88). However, in both cases it was possible to gain clear results for the metrical con-
nection of the sites.

4* Millennium BC

For the 4™ millennium BC in western Anatolia, publications featuring useable data are available
for only six sites, namely Aphrodisias, Ayio Gala, Beycesultan, Bagbasi, Kumtepe and Kurucay
Hoyiik.** Aphrodisias contains the largest sample, but has only 15 objects with useful metrical
data. By plotting the mean weight of the spindle whorls for the different sites graphically, smaller
and larger differences noticeable between certain sites become evident (see Fig. 4.1), although
without distinct connections. By performing the post-hoc analyses, not only the mean values, but
also the range was compared, thus giving a clearer view of the matter. The results of these analy-
ses showed that significant differences exist between most sites (see Table 2).

These results suggest that there are three metrically related pairs of sites; meaning that
within each pair there is no significant difference in weight. On the other hand these pairs show

24 Lloyd — Mellaart 1962; Sperling 1976; Hood 1981/1982; Sharp Joukowsky 1986; Eslick 1992; Duru 1996.
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Mean Weight of Spindle Whorls
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Fig. 4.2 LC sites connectable via post-hoc analysis; n(total) = 38 [n(Aphrodisias) = 15; n(Ayio Gala) = 3;
n(Beycesultan) = 3; n(Bagbas1) = 10; n(Kumtepe) = 4; n(Kurugay) = 3] (graphics: Ch. Britsch)

significant metrical differences (e.g. higher or lower weight) compared to the other tested sites,
thus creating three metrically related groups (see Fig. 4.2).

As a next step, the sites were plotted on a map to examine whether the groups are also spatially
related (see Fig. 4.3). As it can be clearly seen on this map, the metrically related groups are also
spatially related. Furthermore, the two groups in the south-eastern part are spatially very close
to each other. These groups are also very close to each other in the plot of their mean weight of
spindle whorls (see Fig. 4.1). This could mean that while still having significant differences, the
sites of these groups are closer in their metrical system to each other than to the third group, which
is also spatially further away. With only six sites and very small sample sizes, these statements
have to be treated with caution. However, these results clearly demonstrate the potential of these
analyses and show a traceable tendency for 4™ millennium relations between different sites in
western Anatolia.

34 Millennium BC

As already mentioned, the main problem for the analyses of the 3™ millennium sites is the
strongly varying sample sizes deriving from the state of publications. While for sites like Cuku-
rigi Hoytiik, Beycesultan, Demircihiiytik or Troy over 50 spindle whorls could be used, sites
like e.g. Ilipmar, Kurugay Hoyiik or Cine-Tepecik featured less than five spindle whorls with
useable data.?”” Because of this, the smaller assemblages showed no clear results in the post-hoc
analyses. To deal with this problem, the post-hoc analyses were done step by step. First, only
the sites with the largest sample sizes (Cukuri¢i Hoyiik, Beycesultan, Demircihiiyiik and Troy)
and Emporio which showed particularly strong significances in all previous tests, were ana-
lysed. The post-hoc analyses revealed very strong significances, up to p < 0.01 (see Table 3).

25 Schliemann 1874; Blegen et al. 1950; Miljo¢i¢ 1961; Lloyd — Mellaart 1962; Hood 1981/1982; Sharp Joukowsky
1986; Efe et al. 1987; Warner 1994; Roodenberg 1995; Duru 1996; Obladen-Kauder 1996; Topbas et al. 1998;
Giinel 2008a; Ozdogan — Parzinger 2012.
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Fig. 4.3 Map of analysed LC sites with symobls matching to the metrically related groups
(map: Ch. Britsch)

These sites formed the basic structure into which the other sites were embedded, and therefore
provided the possible metrically related groups. For the next step, all sites with spindle whorl
ensembles containing 8 to 38 objects were added. The affiliation of these sites to a particular
metrically related group was mainly determined by the results of the post-hoc analyses, but
plotting the mean weight of the spindle whorls helped in uncertain cases. This gave a first im-
pression of which sites seemed to have metrically related spindle whorl assemblages (see Fig.
4.4). At this point, metrical relations could be seen between Cukuri¢i Hoylik and Heraion and
between Beycesultan, Karatag, Kaklik Mevkii, Troy I-I1I and Kanlige¢it, with Demircihiiytik
and Emporio as outliers. Since the rest of the sites, with spindle whorl assemblages smaller than
five objects, gave no useful information in the post-hoc analyses, their affiliation was mainly
determined by the mean weight of spindle whorls. Through these steps, it was possible to de-
termine the relationships between all sites. Thus the metrical relation between the sites could
be traced, and metrical groups were formed as follows: Aphrodisias, Cukuri¢i Hoyiik, Heraion,
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Karaoglan Mevkii and Kurugay Hoyiik; Beycesultan, Karatas, Kaklik Mevkii, Troy I-III and
Kanligegit; Cine-Tepecik, Demircihiiyiik and Ilipinar and leaving Emporio as an outlier with no
distinctly traceable metrical connections to the other sites (see Fig. 4.5).
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Fig. 4.4 EBA sites connectable via first steps of post-hoc analysis; n(total) = 357 [n(Beycesultan) = 51;
n(Cukuri¢i Hoytik) = 63; n(Demircihiiyiik) = 71; n(Karatas) = 18; n(Emporio) = 9; n(Heraion) = §;
n(Kaklik Mevkii) = 11; n(Troy) = 88; n(Kanlige¢it) = 38] (graphics: Ch. Britsch)
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Fig. 4.5 EBA sites connectable via post-hoc analysis and their mean weight of spindle whorls; n(total) = 373

[n(Aphrodisias) = 3; n(Beycesultan) = 51; n(Cine-Tepecik) = 3; n(Cukuri¢i Hoyiik) = 63; n(Demircihityiik) = 71;

n(Karatag) = 18; n(Emporio) = 9; n(Heraion) = 8; n(Ilipinar) = 4; n(Kaklik Mevkii) = 11; n(Karaoglan Mevkii) = 3;
n(Kurugay Hoyiik) = 3 ; n(Troy) = 88; n(Kanligegit) = 38] (graphics: Ch. Britsch)
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Fig. 4.6 Map of analysed EBA sites with symbols matching to the metrically related groups
(map: Ch. Britsch)

As with the 4™ millennium sites, the examined 3™ millennium sites were plotted on a map
(see Fig. 4.6), and again it can clearly be seen that the metrically related sites were also spatially
related. One group of related sites extends from the central Aegean coast along the Biiyik Men-
deres and another around the Marmara Region and Eskisehir Region. The final group seems to be
separated between the Troas and Turkish Thrace and the eastern reaches of the Biiyiik Menderes
in the south-eastern part of western Anatolia. The reasons for the separation of this group cannot
be explained at the current state of study. It might just be a coincidence, or may be caused by
missing information about sites between these regions. Nonetheless, it is possible to trace groups
of sites that share metrical relations within their spindle whorl assemblages.

The Meaning of Commonalities

Since the weight of the used spindle whorl has a strong influence on the overall spinning process,
the average and range of weight of spindle whorls from any one site gives an impression of the
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way of textile production in this particular site. Thus, commonalities within this metrical sys-
tem between different sites could mean mutual textile production techniques. Regarding this, the
metrically related groups determined in the statistical analyses could point out sites that shared
mutual textile techniques. How far this mutuality might reach, in sense of common used materi-
als, produced types and styles of clothes or even fashion, cannot be said at the current state of
studies. However, the results indicate that observable commonalities in the textile production
existed between certain sites during the 4" and 3™ millennia BC in western Anatolia. This leads to
the hypothesis that such mutuality must result from contact between these sites.

IV.4. Discussion

As a final approach, the results of this paper were compared with more commonly known hypo-
thesises for the distribution of ideas and techniques in the Early Bronze Age in Anatolia. As an ex-
periment, the examined metrical relations for the 3™ millennium were plotted on a map published
by Rahmstorf in 2006 (see Fig. 4.7). The spaces and routes of interaction demonstrated on this
map are based on several innovations that spread in Anatolia and the Aegean during the second
half of the 3" millennium BC. This includes depas vessels, weights and tin bronze.*° By plotting
the examined sites on this map, it can be seen that the groups along the Biiylik Menderes and at
its eastern reaches align very well with the routes of distribution postulated by Rahmstorf. In ad-
dition, connections between sites at the Biiyiik Menderes and the Marmara Region and from the
south-east to the Troas and Turkish Thrace seem to concur with the suggested routes of interac-
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Fig. 4.7 EBA sites with metrically related spindle whorl weights and routes of interaction introduced by L. Rahmstorf
(map: Ch. Britsch, after Rahmstorf 2006, fig. 18)

2% Rahmstorf 2006.
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tion. If we accept that the metrically connected sites shared mutual textile techniques, this would
mean that the contacts resulting in this mutuality spread along the same routes of exchange tracea-
ble by other innovations and techniques. This could mean that the spaces and routes of interaction
and exchange were already established in the beginning of the 3™ millennium BC and might have
had roots in earlier periods, at least in the 4" millennium BC.*” The metrically related groups that
were worked out in this paper would therefore represent bonds of contact and exchange where
mutual perception of technique and maybe even style were shared. Future studies will reveal how
deep and exclusive these bonds were, and how firmly the mutuality actually was established.

IV.5. Conclusion

The aim of this study was to find traceable commonalities and/or differences within the metrical
systems of spindle whorls of different sites. Via a one-way ANOVA and post-hoc analyses it could
be shown that both 4" and 3™ millennia BC sites in western Anatolia show significant differences
as well as commonalities. This allowed forming metrically related groups of sites for both the
4% and 37 millennia BC. With the explanation given above, that the spindle whorl weight has a
strong influence on the entire textile production process, this suggests that metrical relations in-
dicate mutual textile production techniques. By plotting the sites cartographically, it was possible
to demonstrate that the metrically related groups of sites were also spatially related. This gave
reason to hypothesise that the metrical relations were not mere coincidence, but resulted from
contacts and interactions between these sites and their societies and craftsmen. These results were
then compared with other theories of prehistoric routes and spaces of contact and interaction in
34 millennium western Anatolia.?® Textile production gives a strong indication that these routes
of interaction and communication were established in the early 3™ millennium BC and may be
rooted in even earlier periods.

These results clearly demonstrate the potential within the detailed study of textile production.
The studies of this paper only referred to spindle whorls and therefore only one stage of textile
production. Furthermore, the general problem when studying prehistoric textile tools — insufficient
published data — was a strong limiting factor on potential insights. Nonetheless, it could be shown
that even with these limitations clear observations of connections could be made. Even though the
analysis only relied on the metrics of spindle whorls, it could be shown that certain sites share the
metrical range of their tools while being separated from other sites in this matter. It seems very
likely that such mutuality arose from contacts and interaction between these sites. This leads to the
conclusion that certain aspects of technology were shared within the metrically connected sites.
Shared technologies in textile production could point out to commonalities in clothes and styles of
everyday objects. If this is the case, this would point out commonalities in a very important social
and cultural sphere — the way people want to present themselves in daily life.

So far, of course, this has to remain an assumption, not least because of the limitations men-
tioned above. However, this paper demonstrates the importance of the study of prehistoric textile
production for Anatolia and the Aegean. Textile production is one of the most important crafts
with a strong impact on society, which continues today.

To fully understand social and cultural behaviour it is necessary to see it from as many angles
as possible. Future studies examining a larger body of material and referring to all parts of textile
production will provide a clearer picture of the development and distribution of textile production
techniques and therefore give a more distinct statement on its social and cultural impact.
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On this topic see Horejs 2014.
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