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abstract: This article presents all archaeologi-
cally identified finds of the textile evidence dating to the 
Late bronze Age and the early Iron Age from Poland. 
They have been subjected to qualitative and technological 
analysis. The identified collection has been divided into in-
dividual groups of finds/artefacts to discuss their internal 
differentiation and to capture the characteristics of changes. 
The amount of collected evidence allowed for a compara-
tive analysis with the evidence from the neighbouring re-
gions and an assessment of the level of weaving skills. The 
material shows that there was the leap in technological and 
qualitative progress occurring in the early Iron Age, also 
affecting Poland. This is apparent mainly in the southwest-
ern regions of the country, through a significant increase in 
the number of medium and good-quality woven products 
and a clear diversification of textile production. Neverthe-
less, this level is still significantly lower than that which 
can be observed in the evidence from the mediterranean, 
Austria, Southern Germany or Denmark. 

key wOrDS: textile, weaving production, Late bronze 
Age, early Iron Age, Poland 

introduction

Starting from the Neolithic period, weaving was 
one of the basic branches of home production for pre-
historic communities in europe. The spread of new 
skills took place gradually, reaching all corners of 
the continent over time. However, this does not mean 
that one type of loom or one weaving technique was 
used everywhere throughout prehistory. Despite its 
clear universality, this production displayed numer-
ous regional features. They were manifested mainly 
in preferences regarding the selection of raw materi-
als, processing techniques and finishing. For this rea-
son, in-depth analysis of archaeological finds related 
to textile production is of such great importance. 

Taking into account the above, the aim of this ar-
ticle is to present all archaeologically identified finds 
of textile materials dated from the Late bronze Age to 
the early Iron Age and to analyse them qualitatively 
and technologically. This is the period when the Lu-
satian culture (1300-500 bC), which was part of the 
Urnfield culture (1300-750 bC), was prevalent in the 
Vistula and Oder river basin. by comparing the ob-
tained results with finds from neighbouring regions, 
it will be possible to recognize the level and nature 
of this production. The collected source data (Fig. 1) 
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constitute the most complete set of archaeological 
finds of textile products from Poland identified so far.

typological differentiation 
of source evidence

The material presented below has been collected 
by the author over the last few years during research 
in libraries, archaeological storerooms and archives in 
Polish scientific and research institutions (Table 1)1. 
As a result, it was possible to obtain previously un-
published materials, which were subjected to qualita-
tive and technological analysis2 carried out at the Cen-
tre for research on Old Technologies of the Institute 
of Archaeology and ethnology of the Polish Academy 
of Sciences in łódź. A textile assessment system was 
used, taking into account information about the state 
of preservation, the raw material, the yarn diameter 
and twist, thread count and special features such as 
dyeing. Since the analyses of these finds were carried 
out over a period of over 90 years, information about 
the authors of the expert opinions and the current loca-
tion of the material was also included. In total, the col-
lected material includes almost 300 finds (fabrics, tab-
let woven bands, braided ribbons, felt, sprang, threads 
and cords), the vast majority of which were fragments 
of mineralized fabrics or their impressions. It is worth 
noting that some fabrics, especially those originat-
ing from research carried out before the outbreak of 
world war II, have been completely destroyed or lost. 
Despite extensive work extending over 60 scientific 
institutions in Poland, it was not possible to reach all 
finds of this type. Nevertheless, the scope of the col-
lected data allows for general conclusions, giving this 
article significant cognitive significance.

Fabrics/Textiles

Raw materials
The collection of fabrics, both originally pre-

served, mineralised and imprinted in earth, metal, 

1  At this point I would like to thank very much all the 
people who helped me complete this task. This often in-
volved their active involvement. I would like to thank you 
very much once again.

2 The study was performed using an Olympus SZ X7 
optical microscope (300x magnification) and a Dino-Lite 
Am4515ZT eDGe digital microscope.

glass or ceramic matrix, is represented by 189 archae-
ological finds of fabrics. They were made from animal 
and plant materials. In the first case, wool dominated, 
obtained from farming on an increasingly large scale 
(Chmielewski 2009, 236). As we know from other 
european finds, wool could be enriched with human, 
horse, goat or rabbit hair (barber 1991, 30; Grömer 
2016, 59-61; bazzanella et al. 2005, 157). However, 
only the presence of deer hair3 has been suggested so 
far4, in products from łabędy-Przyszówka (Gliwice), 
Gliwice district (Table 1.20) and Lasowice małe, 
Olesno district (Table 1.19). However, the research 
on these materials had been carried out before world 
war II by the berlin researcher w. von Stokar (von 
Stokar 1938, 50-52; Dobrzańska-Szydłowska, Gedl 
1962, 101) and their methodology is unknown. 

In the case of plant fibres, it is assumed that flax 
was commonly used in weaving by Lusatian people. 
Due to the poor preservation of archaeological fabrics 
from this period of prehistory the use of hemp, nettle 
or tree bast cannot be ruled out (Przymorska-Sztuczka 
2022, 12-18; médard 2018, 98) however, there is no 
direct evidence for this. Certainly, with the develop-
ment of the agricultural and breeding economy among 
european prehistoric communities, we can observe 
a gradual shift in weaving production from plant raw 
materials in favour of the increasingly common use 
of wool.

Techniques
with regard to weaving techniques, the people 

of the Lusatian circle used tabby weave in their en-
tire history. It was recognized in 97 fabrics. Its de-
rivative form is half-basket weave5, which occurred at 
three sites in Domasław, wrocław district (Table 1.8),  

3  Unfortunately, due to the loss of the material and 
the analysis without a detailed description, we do not know 
how and to which threads the deer hair was added.

4  A re-verification of Scandinavian textiles carried 
out in recent years, in which the addition of deer hair was 
also found during pre-war research, has unequivocally 
ruled out such a solution (Harris 2014, 115-134; berger-
brant 2007). Consequently, the reports of deer hair in Polish 
textiles need to be treated with caution, particularly with 
regard to the evidence that currently has no analogies from 
other regions and cannot be revisited due to the disappear-
ance of the material.

5  In older literature that weave was referred to as rep 
or repp (maik 2012, 15; bender-jorgensen 1992). Current-
ly in the case of fabric, the notation half-basket weave or 
2/1 basket weave is used.
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maciejowice, Garwolin district (Table 1.21) and 
mąkolice, Piotrków Trybunalski district (Table 1.23). 
To make fabrics in both of these techniques, the Lu-
satian people used mainly a warp-weighted loom 
equipped with one heddle-bar and a shed-rod was re-
quired. Although we cannot rule out the use of other 
types of looms, such as a two beam loom, especially 
in the north of thy country where Scandinavian in-
fluence was visible and where there are no finds of 
loom weights (Słomska-bolonek 2021, 95-102). The 
construction of the warp-weighted loom was known 
and used for the production of fabrics already in the 
Neolithic period. This is indicated by the finds of 
fabric imprints made in tabby, and by loom weights 
(a structural element of the warp-weighted loom) that 
were found in the settlements of the Funnel beaker 
Culture and of the Linear Pottery Culture in bogusze-
wo, Grudziądz district (kirkowski 1994, ryc. 3:2), 
rakowo, Głubczyce district (from the collections 
of The museum of Opole Silesia in Opole) or from 
Gwoździec, Tarnów district (kukułka 2001, 21). In the 
case of tabby, the weaving was carried out by cross-
weaving single warp threads with single weft threads 
on the loom, and in the case of half-basket weave, in 
one system we have two threads. both tabby and half-
basket weave are among the basic weaving techniques 
that have been in use since the emergence of the art 
of weaving. In Poland, the oldest find of tabby was 
recorded in the Neolithic settlement of the Lendzielsk 
culture in miechowice, włocławek district (Grygiel 
2008, 1014). Half-basket weave, on the other hand, 
has only been recognized on a bronze Age Lusatian 
culture settlement in maciejowice, Garwolin district 
(Table 1.21), where it was also preserved in the form 
of a fabric imprint on grave ceramics. It should be 
noted, however, that the knowledge of these weaving 
techniques was confirmed already in the middle Neo-
lithic (4000-2000 bC), as clearly evidenced by the 
fragments of fabric from the area of modern Ukraine 
– bernasziwka, jaltuszkiw or Stina (Chmielewski 
2009, 272-276; Gleba, krupa 2012, 402).

A large collection of fabrics of tabby weave with 
the lowest threads count not exceeding 5 threads per 
cm  has been preserved as fabric imprints on a ciner-
ary urn from the cremation cemetery in maciejowice, 
Garwolin district (Table 1.21), as well as a single find 
from Lasowice-małe, Olesno district (Table 1.19). 
There is also a fabric imprint from the settlement 
in biskupin, Żnin district (Table 1.4). As the author 
of the expert report on the maciejowice collection  
points out, these imprints were made at the stage of 

their production (maik 2014, 411). This may mean 
that such textiles were intended for work carried out 
within households. However, this hypothesis is not 
supported by evidence from the necropolis in Laso-
wice małe (Table 1.19), whose thread count is only 
3 threads per cm in one system and 4 in the other.  
It was made of thin yarn with a diameter of 0.30-
0.40 mm, which gave the product a very open struc-
ture. It is possible that it was deliberately made as 
a “net”, constituting a kind of headgear, as suggested 
by its location in the grave. It could have also been 
subjected to strong stretching and have become loose 
as a result. Nor can it be ruled out that alternating wool 
and plant material was used. The latter, as a result of 
being buried for a long time, could have completely 
degraded, thus forming a loose structure of the prod-
uct. In such a situation, it would be possible to ob-
serve the characteristic deflections of the threads left 
by the degraded plant fibre in the course of laboratory 
research. However, such a situation is not mentioned 
by the author of the pre-war examination, and the ma-
terial cannot be studied again due to the loss of the 
archaeological evidence. 

Very good quality textiles6 with a high number of 
threads count, made in a tabby weave exceeding 15 
threads per cm, were discovered in the cemetery in  
kietrz, Głubczyca district (Table 1.16), Godziętowy, 
Ostrzeszów district (Table 1.9), Sieniawa-Pigany, 
Przeworsk district (Table 1.31), Świbie, Gliwice dis-
trict (Table 1.35) and also in Domasław, wrocław 
district (Table 1.8). without a doubt, their parameters 
exceed the average for the period in question, which 
ranges from 8 to 14 threads per cm, which is typi-
cal for products of medium and good quality (Grömer 
2016, 115). An explanation for the presence of deli-
cate fabrics in the studied collection should most like-
ly be sought in the qualitative increase in early Iron 
Age weaving and in the specificity of the sites from 
which they come. They were discovered in necropo-
lises showing strong connections with the Hallstatt 
culture (maik, rybarczyk 2016, 25-44; Gediga 2013, 
384, fig. 1). 

An undoubted surprise for Polish textile archae-
ologists was the occurrence of fabrics made in a 2/2 
twill in the material from the early Iron Age, which 
were found in Domasław, wrocław district (Table 1.7)  

6  The qualitative assessment was borrowed from 
a study of the evidence from the Hallstatt salt mine  
(Grömer, kern, reschreiter, rösel-mautendorfer 2013, 63, 
fig. 20).
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and bnin, Poznań district (Table 1.2). before their  
discovery, the oldest twill fabrics were dated to the 
roman period (maik 1977, 77-145). Twills are among 
the more advanced weaving techniques because they 
require the use of a loom with an elaborate structure. 
The weaving loom had to be equipped with additional 
heddle-bars,7 as the warp was divided into four sets 
and not – as in the tabby weave – into two (maik 
2012, 82). The oldest piece of fabric made in this way 
dates to 1400 bC and was discovered at malanser in 
Lichtenstein8 (bazzanella et al. 2003, 273), though  
in basketry twill is known from finds dating to the 
middle Neolithic (Grömer 2016, 130). Subsequent 
finds were identified in deposits from the bronze Age 
in Hallstatt and from the Late bronze Age in Dehnsen 
in Germany (krüger 1924, 70-71). However, this 
technique did not become common until the early 
Iron Age (rast-eicher 2012, 383-386; Gleba 2012, 
227-229, 232; banck-burgess 2012, 139-150). 

The 2/2 twill fabrics from the cemetery in 
Domasław, wrocław district (Table 1.8) occurred in 
cremation burials, in the immediate vicinity of iron 
grave goods. To produce them, yarn with a diameter 
of 0.20 to 0.80 mm was used, with a thread count of  
11 to 20 threads per cm (maik, rybarczyk 2016, 37-
39). These fragments are among the best quality textile 
products in the discussed collection and constitute the 
oldest, reliable examples made in a 2/2 twill from Po-
land (maik, rybarczyk 2015, 83-94). There are many 
indications that these are imports, the product of trade 
between the local elites and a population on the Dan-
ube. They may also be the remains of clothing of the 
newcomers from the Hallstatt culture, who came to 
Silesia to create a new settlement enclave there (Ge-
diga 2010, 187-218; Gediga 2013, 283-393). How-
ever, local production cannot be conclusively ruled 
out. It may have been carried out by new settlers or 
by local people of the Lusatian culture who mastered 
new weaving skills from newcomers from the South 
(maik, rybarczyk 2016, 35). 

when assessing the technological level of weav-
ing in the bronze Age and the early Iron Age, it is 
necessary to take a closer look at the technical as-
pects of preserved fabrics, such as the twist direction 
and diameter of the threads. In the archaeological 
evidence obtained so far, the same twist direction of 
threads in the warp and the weft is clearly visible. It 

7  For a 2/2 twill, the number of heddle-bars required 
is three, using a fixed shed-rod.

8  The imprint is barely legible.

occurred in 96 fabrics, of which 23 were s-twist and 
73 z-twist. Only one fragment of half-basket weave 
from Domasław, wrocław district had different twists 
of yarn in the warp and weft. This arrangement made 
the fabric appear smoother, which is an effect of the 
play of light (Chmielewski 2009, 234). The lack of 
more finds of this type suggests that the population 
in this period of prehistory did not experiment in this 
area. Neither is it apparent that the direction of the 
thread twist is a geographically-specific trait. It is 
probably related to the skills of local spinners who 
prepared threads in the one way that they had been 
taught. It was also not observed that the twist of the 
yarn was in any way related to the raw material used. 
This clearly differs from the observations made for 
the later textile evidence of the wielbark culture, in 
which tabby weave fabrics with s-twisted yarns were 
made only from plant fibres (maik 2012, 93). 

The yarn diameter was similar in both systems. 
The smallest values were around 0.20-0.40 mm. They 
were identified, for instance, in the material from  
Stare kolnie, Opole district (Table 1.34) and Świbie, 
Gliwice district (Table 1.35). At the other end of the 
scale there are the coarser products with a yarn di-
ameter of 1.00-1.20 mm, which could even reach 
2.00 mm. For example, such threads were found in 
ruda Pabianicka, łódź district (Table 1.30) or in 
Świbie, Gliwice district (Table 1.35). Only at one 
site in mąkolice, Piotrków Trybunalski district (Table 
1.23) was a clear difference between yarn diameter in 
the two systems noticed. Such a solution made it pos-
sible to manipulate the texture of the fabric. However, 
the number of products with such features indicates 
that the population in the period discussed here did 
not try to achieve such effects.

An interesting discovery related to fabrics is the 
find of fringes which was preserved in the fill of Grave 
125 in the cemetery in Świbie, Gliwice district (Ta-
ble 1.35). The simple fringe was made of three warp 
threads braided together. They are most likely the 
fragment of the finishing border of one of the fabrics 
found there. This is supported by the fact that both 
these fringes and the fabric were most likely made of 
dyed yarn9. This means that these items are the old-

9  The colour diversity of the product was observed 
during visual inspection and analysis using an optical mi-
croscope. The samples were sent to the Gdańsk University 
of Technology, where the examination was conducted by 
dr. hab. m. Śliwka-kaszyńska with the use of LC-mS. 
However, the presence of dyes could not be confirmed due 
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est finds from Poland indicating the use of dyed fi-
bres in the weaving process. Due to the lack of other 
finds indicating knowledge of the dyeing technique 
and given that dyeing is a difficult process, requiring 
a great deal of experience and knowledge of chemi-
cal principles, it can be presumed that the product is 
of foreign origin. This may also be suggested by the 
place of discovery, where numerous imports were re-
corded (michnik, Zdaniewicz 2014, 29-31; michnik, 
Dzięgielewski 2022, 50-113).

There were many diverse methods of finishing 
fabrics in the period of prehistory discussed here. The 
bottom edge could be finished with fringes, which 
were made by tying, braiding, twisting or interlac-
ing. edges were also finished by adding cord, braids, 
tablet-woven border, sewing the warp threads into the 
fabric or leaving them to hang loose (Gleba, manne-
ring 2012, 13).

Tablet Woven Bands

These are narrow fabric bands forming a kind of 
tape or ribbon. In the evidence from the Lusatian cul-
ture, we only have a few fragments of them, dated 
to the early Iron Age. They have been identified in 
cemeteries in Domasław, wrocław district (Table 1.8) 
and Zakrzew, Sieradz district (Table 1.40). In the case 
of the finds from the latter site, it was determined that 
they had been made using 21 two-hole tablets (maik 
2005, 227-228). It is difficult to determine whether 
they were made on a tablet loom or in a twisting tech-
nique, which can create this similar structure, espe-
cially for two threads per tablet (Collingwood 1996, 
193-200). Certain technological features, such as the 
small width of products from Teklin, Otwock dis-
trict (Table 1.36) may indicate that these are also re-
mains of bands. The finds described above should be 
considered as the oldest finds of tablet woven bands 
from Poland. The earliest10 tablet woven border de-
rive from a tumulus in Schwarza, in Germany dated 

to the excessive saturation of the textile product with metal 
oxides.

10  A particularly impressive product made using 84 
tablets was excavated from Tumulus 2 in Novosvobodnaya 
in a settlement and cemetery under the northern slopes of 
the Caucasus (Shishlina et al. 2003, 333-334). However, in 
the opinion of some textile researchers, such as m. Gleba, 
k. Grömer or A. Ulanowska, the results of these studies are 
highly questionable and require repeated verification.

to the middle bronze Age (Farke 1993, 109-112) and  
the earliest plausible evidence of weaving tablets 
border derives from Abri mühltal in Germany, dat-
ing to 1400-1075 bC, that were found along with 
other textile tools (Grömer, Stöllner 2009, 121). Un-
doubtedly, the full development of narrow weaving 
bands occurred thanks to the people of the Hallstatt 
culture, whose products represented a very high tech-
nological level. It is enough to mention the brilliant 
products from Hallstatt (Grömer et. al. 2013, 87-88; 
Grömer et al. 2021, 115-125) and one from the salt 
mine in Hallein-Dürrnberg (ræder knudsen, Grömer 
2012, 92; Grömer 2013, 72-74; Hundt 1960, 126-150;  
Hundt 1967, 38-65), which were made in tablet-wo-
ven 3/1 twill, with the use of dyed threads. equally 
impressive textile products of this type have been dis-
covered in eberdingen-Hochdorf, Hohmichele, Glau-
berg, Altier in Germany, in Apremont and maridie 
from France or in Verucchio, Sante Paloma and Sasso 
di Furbara from Italy (barber 1991, 119; banck-bur-
gess 1999, 65-82; ræder knudsen 2012, 254; ræder 
knudsen, Grömer 2012, 92-97; Gleba 2014, 145-169; 
rast-eicher, Vanden berghe 2015, 117-124; Peek 
2018, 361-434).

Braided Ribbons

They appeared in the form of 39 fragments in 
the cemetery in Świbie, Gliwice district (Table 1.35). 
They are approximately 1.5 cm wide. On average,  
4-6 plant fibre threads with a diameter of about 0.50-
0.60 cm were used to make them. Their presence was 
recorded among grave goods along with bronze deco-
rations, which were elements of headgear (diadems) 
or necklaces.

In Poland, the first evidence of familiarity with 
nonwoven fabric comes from the Stone Age (Słomska 
2018, 567-568). However, their simplicity and versa-
tility of use meant that they were used in every period 
of history. Nonwoven fabric were used in transport, 
gathering and hunting (moszyński 1967, 329-336) 
to produce snares, bowls, sieves and ropes, as well 
as pieces of clothing such as shoes and headgear 
(Targońska 1996, 11-18; wiesner et al. 2013, 111, 
fig. 7).

A similar braiding technique was used to produce 
ribbons from Świbie, Gliwice district (Table 1.35). 
They were made of thick threads that were plaited 
together without the use of additional tools. Only 
narrow products could be manufactured in this way. 
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For this reason, braiding was often used to strengthen 
the edges of fabrics (Grömer et al. 2015, 43-44), to 
finish (médard 2010, fig. 101d; Schlabow 1976, 71, 
117, 120) or to create elements increasing the flex-
ibility of weaving products (bazzanella et al. 2005, 
fig. 6; Grömer et al. 2015, 44). No other products of 
this type from Poland are known. The closest analogy 
is provided by two early Iron Age ribbons from the 
Hallstatt salt mine (Grömer et al. 2013, 570, 573).

Felt

Felt is a dense and compact mass of tangled rather 
than interwoven animal fibres. It should therefore be 
emphasised that it is a nonwoven fabric (michałowska 
2006, 90). Felt is perfect for insulation because it is 
dense and strong. It is formed in the course of a fulling 
process, which involves connecting the raw material 
into a cohesive fabric through exposure to high tem-

Fig. 2. A – Domasław, wrocław district. Twill 2/2 fabric (Tab. 1.8.3); b – Domasław, wrocław district. Tablet woven  
band (Tab. 1.8.14); C – Domasław, wrocław district. Twill 2/2 fabric (Tab. 1.8.2); D – Domasław, wrocław district.  

Twill 2/2 fabric (Tab. 1.8.20); e – Domasław, wrocław district. Tabby fabric (Tab.1.8.19); F – Świbie, Gliwice district.  
Fringe (Tab. 1.35.28); G – Świbie, Gliwice district. Tabby fabric, probably made of dyed yarn (Tab. 1.35.24);  

H – Świbie, Gliwice district. Sprang (Tab. 1.35.19); I – Świbie, Gliwice district. braided ribbon (Tab. 1.35.109);  
j – Świbie, Gliwice district. Two tabby fabrics (Tab. 1.35. 20-21); k – Świbie, Gliwice district. Fabric no. 20 close-up  

(Tab. 1.35.20); L – Świbie, Gliwice district. Fabric no. 21 close-up (Tab. 1.35.21). Photo by j. Słomska-bolonek
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perature, moisture and pressure. The easiest way to 
achieve it was to soak and knead sheep wool in warm 
water. This process led to individual wool fibres being 
entangled, which produced a dense and thick fabric. 
Since this product was very durable and had water-
resistant properties, fabrics that were intended to be 
given such properties were also finished in a similar 
way.

In the evidence discussed, the presence of felt was 
recorded at the necropolis in łabędy-Przyszówka, 
Gliwice district (Table 1.20). In three burials, felt 
was found around the skulls, either directly attached 
to them or retained on bronze objects located nearby. 
Their technical parameters, such as size, diameter of 
the threads or colour, are unknown, and it is not pos-
sible to repeat the examination due to the loss of the 
evidence (Dobrzańska-Szydłowska, Gedl, 1962).

Considering the issue of the presence of felt in 
Polish lands in the bronze Age and the early Iron Age, 
it is worth analysing the spread of the familiarity with 
the process of its production by the prehistoric popu-
lation. The oldest felt fragment comes from the 3rd 
millennium bC from beycesultan  in Anatolia (Lloyd, 
mellaart 1962, 40-45). The oldest european felt finds, 
dated to the early bronze Age, come from wiepenka-
then and Unterteutschenthal in Germany (barber 
1991, 217-218; Schlabow 1959, 118-120). However, 
these are isolated discoveries that were not followed 
for the next few hundred years (barber 1991, 217). 
However, many fabrics discovered in the Hallstatt salt 
mine had characteristics similar to felt but they are 
fulled textiles (Grömer et al. 2013, 245-315). It was 
so intense that in the case of some fabrics it was diffi-
cult to read the structure of the fabrics (Grömer 2016, 
210). However, these were textile products used in the 
mine, so the fulling process most likely occurred ac-
cidentally as a result of their intensive use. we can 
also recognize similar products in the material from 
Unterteutschenthal in Germany (Schlabow 1959, 118-
120), Castionedei marchesi in Italy (bazzanella 2012, 
fig. 8.12), björlöv in Sweden (Franzén et al. 2012, 
354-355, table 17.1) or in Danish material from the 
bronze Age and the early Iron Age (mannering et al. 
2012, 97). 

based on the examples given above, can we con-
clude that the people of the Lusatian culture mastered 
the skill of producing felt? In my opinion, we cannot. 
Nevertheless, the characteristics of the products from 
łabędy-Przyszówka, Gliwice district, must have led 
w. von Stokar to assess them in this way. by reason 
of the loss of the evidence, this question will probably 

never be fully resolved. It seems more likely that the 
textile products preserved in Silesian burials were the 
remains of fabrics that, as a result of intentional or 
accidental processes, acquired characteristics similar 
to felt.

Sprang

Sprang is one of the textile products that is very 
rarely found in archaeological evidence. The tech-
nique of making sprang involved interlinking, inter-
lacing or intertwining adjacent threads of only one 
system. They were always arranged parallel to each 
other, individually or in a group (Collingwood 1974, 
31-32). Any structure with a fixed top and bottom 
element could serve as a sprang frame (Hald 1980, 
255, fig. 256). An additional element was used in the 
middle area, blocking the thread from unravelling. It 
could be a thread, a cord or a stick. The pattern in the 
mesh technique was produced by creating interlaces 
that formed meshes both in the top and bottom areas 
of the frame. Their number was almost unlimited, be-
cause each time one could choose to change the di-
rection, order and number of the twists of the thread 
(Collingwood 1974, 31). what distinguishes sprang 
from the net is its high flexibility, lack of knots and 
production process not involving the use of a shut-
tle or a needle (Ulanowska 2013, 64). This technique 
allows the production of textiles with high elasticity 
that were good material for a hat or hair net.

In the analysed collection, sprang was found in 
the cemetery in Świbie, Gliwice district (Table 1.35), 
in konin-Grójca, konin district11 (Table 1.17) and in 
the hoard from rosko, Czarnków-Trzcianka district 
(Table 1.29). Only the material from the first site has 
survived. It has been preserved in three fragments, 
one of which is currently considered to be lost. Since 
it has not been subjected to appropriate technologi-
cal analyses, we know little about it (łaszczewska 
1966, 33, fig. 10). The extant two were preserved 
next to wood in the Graves 124 and 136. wool yarn 
with a diameter of 0.40 and 0.30 mm twisted in  
s-direction was used to make them. The same diam-

11  The interpretation of some of the material from 
konin-Grójca, konin district (Sikorski 2001, 377-389) is, 
in my opinion, highly doubtful. yarn measurements made 
on the basis of imprints reach an unprecedented value of 
0.05-0.07 mm in this period, which has no equivalents in 
any european evidence from this period.
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eter of thread was also used to make the sprang from 
rosko, Czarnków-Trzcianka district (Sikorski 2006, 
153-156). It was found in two places, in the form of 
imprints on a bronze axe.

Sprang was produced already in the Neolithic, 
as evidenced by the finds from Pestenacker (möller-
wiering 2012, 129) and rietzmeck in Germany (bar-
ber 1991, 123). However, they are still the subject of 
debate and not all researchers agree with this inter-
pretation (bender jørgensen 1992, 51; Collingwood 
1974, 37). Certain finds of sprang, dated to 1600-1300 
bC, come from Harrislee and Thürkow in Germany 
(möller-wiering 2012, 130) and from 1300-1100 bC 

in the Danish burials from borum eshöj and Skryd-
strup (Hald 1980, 251-252). There is also a find of 
a hair net discovered in the Haraldskær swamp in  
Vejle in Denmark (Collinwood 1974, 38) and the hat 
or hood from a peat bog in bredmose, also in Den-
mark (Hald 1980, 28-30, 251-252). One of the most 
interesting european finds of this type comes from  
Poland. It was discovered in the cemetery in Czar-
nówko, district Lębork, in Grave r380 dated to the 
2nd-3rd century AD. Its uniqueness stems from the 
fact that it was made from silk of Chinese origin 
(maik 2018, 155-158).

Fig. 3. A – Zakrzew, Sieradz district. Tablet woven band (Tab. 1.40.1) (after krzyszowski 2005, 129, ryc. 5);  
b-C – będzin-łagisza, będzin district. Thread and its enlargement (Tab. 1.1.1); D – kosin, kraśnik district. Imprint 
of tabby fabric (Tab. 1.1.1) (after miśkiewicz, węgrzynowicz 1974, 190, ryc. 30); e – konin-Grójca, konin district. 
Presumed sprang close-up (Tab. 1.17.2-3) (after Sikorski 2001, 383, ryc. 2.a); F – Godziętów, Ostrzeszów district. 

Tabby fabric (Tab. 1.9.1); G – maciejowice, Garwolin district. Imprint of tabby fabric (Tab. 1.21.6) (after Dąbrowski, 
mogielnicka-Urban 2014,33, ryc. 143.6); H – Teklin, Otwock district. Tabby fabric or tablet-woven band (Tab. 1.36.1) 

(after węgrzynowicz 1973, 29, ryc.7); I – Żelazo, Słupsk district. Cord (Tab. 1.41.1) (after krzysiak 2006, 208, ryc. 5.9)
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Threads and Cords

The textile products from the Late bronze Age 
and the early Iron Age also include threads and cords. 
In the collected material we can find 42 such frag-
ments. In most cases, these are simple products, made 
of a single or plied thread. The strands were twisted 
both in s and z-direction. They were mostly made 
of bast-fibres, sheep wool and animal intestines or 
tendons, which were identified in the material from 
Pawełki, Lubliniec district (Table 1.26) and Opatów, 
kłobuck district (Table 1.25). Their diameter was usu-
ally 0.40 to 1.20 mm, although thicker products with 
a diameter of up to 2.00 mm were also identified in 
the material. Cords were recorded in the hoard of iron 
items from Żelazo, Słupsk district (Table 1.41), in the 
cemetery in Zakrzew, Sieradz district (Table 1.40), in 
Żdżenice, Turek district (Table 1.42), in ruda Pabia-
nicka, łódź district (Table 1.30), in bieszków, Żarsk 
district (Table 1.3) and in a settlement in mirakowo-
Grodno, Toruń district (Table 1.24). The finds from 
Zakrzew were made of four threads pied together, 
creating a product with a diameter of 2.20-2.40 mm. 
The thickest cord comes from bieszków and is 3.60 
mm thick. 

In my opinion, the location of the threads in the 
grave and the way they were made exclude the pos-
sibility that they constitute elements of fabrics. Nev-
ertheless, they indicate the birth among the Lusatian 
population of the first composite objects where metals 
and fabrics were connected to each other. This is well 
evidenced in the production of headbands, also called 
diadems. Decorative elements of bronze were sewn 
to the base of the headband that was made of fabric, 
braids, ribbons or a strip of leather (Słomska, Antosik 
2018, 58). Currently, it cannot be unambiguously es-
tablished whether this was the only way that threads 
were used. In Polish material there is no archaeo-
logical evidence suggesting the cutting or stitching 
of other pieces of clothing, which would indicate the 
use of tailoring like that which we can see in material 
form Hallstatt salt mine (rösel-mautendorfern 2011, 
31-76).

discussion

All the textiles products presented above almost 
300 finds from 44 sites. The size of this corpus of in-
formation allows for a comparative analysis with the 
evidence from neighbouring regions and an assess-

ment of the level of the weaving skills of the people 
inhabiting Polish lands in the Late bronze Age and 
the early Iron Age.

Textile products from the sites at Hallstatt, most 
of which are organically preserved, constitute the 
largest collection from the discussed period of pre-
history and therefore constitute a natural point of 
reference for our finds. The earliest material, dated 
to the middle to Late bronze Age, consists of more 
than 100 textile fragments, made of sheep wool and 
flax, with threads mainly 0.60-1.20 mm in diameter, 
which were twisted in both directions (Grömer 2012, 
30-31). Tabby dominated, with a low thread count of 
4-6 threads per cm, although half-basket weave, rep 
selvedge and the first twill fabrics also appear in this 
material (Grömer 2013, 60-61). Only individual finds 
display high quality workmanship. An example is 
a rep selvedge with a thread count of 24 warp threads 
and 14 weft threads per cm (Grömer 2012, 31-32). In 
addition, the first few dyed and patterned products ap-
pear. Textiles of similar quality also occurred in other 
Austrian sites dating to the bronze Age, such as the 
cemeteries in Vösendorf and Franzhausen, the settle-
ment in Trasdorf or the copper mine in mitterberg/
Hochkönig (Grömer 2012, 30). 

rapid qualitative changes in the weaving craft 
took place in the early Iron Age and coincided with 
the development of the Hallstatt culture. There are 
more than 350 finds of fragments of wool fabrics, 
most of which are dominated by 2/2 twill and its vari-
ants (Grömer 2012, 42-43). mainly single yarn was 
used, twisted in both directions, with a diameter of 
less than 0.50 mm. more than half of the products 
have a high thread count of 10-15 threads per cm. 
moreover, a large group of finds are products of very 
good quality, with a thread count of up to 40 threads 
per cm and a yarn diameter of 0.10-0.30 mm (Grömer 
et. al. 2013, 61-62, 367, 443). Significantly lower 
threads count parameters are observed in tabby and 
half-basket weave  fabrics, the thread count of which 
does not exceed 20 threads per cm, the threads being 
0.80-1.40 mm in diameter. what is particularly char-
acteristic is the significant increase in the number of 
patterned products made of dyed raw material or yarn. 
They were decorated with geometric motifs, analo-
gous to those observed on ceramics and metal prod-
ucts (Gralak 2017, 49-65). Like in Hallstatt (Grömer 
et. al. 2013, 71-73), also in La Téne period Hallein-
Dürrnberg (Hundt 1960,126-150; Hundt 1967, 38-65; 
von kurzynski 2002, 1-23), dozens of colourful fab-
rics, selvedges and tablet-woven bands were discov-
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ered. Colour became a characteristic feature of local 
crafts and as such, an indication of the development of 
fashion and design. Similar technological parameters 
are also displayed by fabrics from other sites in the re-
gion: mitterkirchen, Uttendorfim Pinzgau, Führholz, 
Gilgenberg, mattsee, Schleedorf-mölkham, Schuster-
wald or berg/Attergau (Grömer 2012, 42). As we can 
see, the weaving craft of the early Iron Age in the 
middle Danube region was characterised by a much 
higher quality of production than that which existed  
at the same time in the Vistula and Oder river basin.

From the territory of the modern Czech repub-
lic and Slovakia, we have a small number of finds of 
textile products from the discussed period. most of 
them are mineralized, since, just like in Poland, they 
are found on metal elements of grave goods. On the 
basis of this evidence, it seems that in the bronze Age 
mainly simple fabrics were produced, in tabby, char-
acterized by a low thread count of 4-7 threads per cm 
(Vykouková et al. 2007, 2016-219). Starting from the 
Late bronze Age, an increase in the quality of plain 
weave fabrics is recorded. They were made of plant 
and animal fibr threads that were thinner than before. 
This allowed fabrics with twice the thread count than 
before to be made. Products of this type were discov-
ered, for example, in the cemetery in bylany (Slabina, 
Vykouková 2006, 94-95) or in Staré město (Hrubý 
1968-1969, 51-58). The fabric from the latter site was 
of higher quality because it was made with a thread 
count of 18 and 24 threads per cm in the warp and in 
the weft (Hrubý 1968-1969, 51-58). Archaeological 
evidence from this period also includes some prod-
ucts in a 2/2 twill (kostelníková 1990, 115; belanová 
Stolcová 2012, 310).

A more complicated state of affairs occurred in 
modern Germany. This area was strongly influenced 
by the Nordic circle and the Hallstatt culture. In the 
bronze Age, tabby, half-basket and rep selvedge 
dominated there, with a low thread count of 3-8 
threads per cm and variable twist direction of the yarn 
(möller-wiering 2012, 130). The first twill textiles 
were produced there in the Late bronze Age, which is 
confirmed by finds from Dehnsen (krüger 1924, 70-
71), Nebel (ehlers 1998, 272-278) or Gevelinghausen 
(Hundt 1969-1970, 257-258; möller-wiering 2012, 
130). 

In the early Iron Age, the region was divided into 
north-central and southern parts12. In the first area, 

12  The Danish researcher L. bender jørgensen divid-
ed the territory of Germany into three geographical zones: 

production was still focused on plain weave fabrics, 
with an average density of 10-18 threads per cm,  
which classifies them as medium and good quality 
products (möller-wiering 2012, 132). There are also 
other products in a 2/2 twill, which were discovered 
in Damendorf (Schlabow 1976, 84), Almdorf (ben-
der jørgensen 1986, 231), Sonnenberg and wretle-
ben (bender jørgensen 1992, 227). weaving, on the 
other hand, developed more rapidly in the south, due 
to the influences from the Hallstatt culture. The finds 
are dominated by wool products in a 2/2 twill, with 
plied threads in the warp and single yarn in the weft 
(möller-wiering 2012, 131). During this period, tab-
by clearly lost its importance and was mainly used in 
textiles made from plant raw materials (bender jør-
gensen 1992, 55). The uniqueness of the changes tak-
ing place in the weaving of this area is also evidenced 
by a spectacular find from the tomb from eberdin-
gen-Hochdorf (banck-burgess 1999, 82-84). In the 
filling of the burial chamber, an intact set of textiles 
used in the funeral rite was found. most of them were 
made in a 2/2 twill, although there are also fragments 
in a tabby and a 2/2 diamond twill (banck-burgess 
2012, 141). Dyed yarn was used for production of the 
fabrics, selvedges and tablet bands, which allowed 
products with unprecedented designs to be obtained 
(banck-burgess 1999, 82-101).

Comparing Polish textile finds with the evidence 
from the neighbouring areas and comparing them with 
the evidence dated to the earlier and later periods of 
prehistory, it is possible to see their common features, 
but also progressive changes and directions in the flow 
of knowledge and skills. In the entire analysed area of 
Central europe, weaving in the bronze Age was at 
a rather low level of advancement; however, already 
at that time there were symptoms of the prehistoric 
weaving revolution waiting to happen. The share of 
wool products in the bulk of textile products is in-
creasing. The predominant weave is tabby, with a low 
thread count, produced from fairly thick threads. The 
number of local finds from this period of prehistory 
is small, and poor or medium quality products pre-
vail among them. It seems therefore that in this period 
weaving production benefited from local knowledge 
passed down from generation to generation, with only 
minor refinements. This is clearly manifested in spin-
ning customs, as a result of which yarn was prepared 
only in s-twist or z-twist within one community. This 

northern, central and southern (bender jørgensen 1992, 51-
53). 
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procedure did not depend on the type of raw material 
used, but only on the traditions of local spinners.

conclusions

A leap forward in technology and quality in the 
Vistula and Oder river basins occurred in the early 
Iron Age as a result of the development of the farm-
ing-stockherding subsistence enabling the supply of 
sufficient raw material (Urban 2019, 186-187). Di-
rect contacts with the people of the Hallstatt culture, 
which was at the time the centre of familiarity with 
weaving production in Central europe (having direct 
contacts with main weaving centres in the mediter-
ranean), were also not without significance. There is 
a significant increase in the number of fabrics with 
high thread count, among which tabby fabrics invari-
ably dominate. There is a clear diversification of tex-
tile production, manifested by the presence of plaited 
braids, tablet woven bands, sprang or products with 
characteristics of felting. The highest density of their 
occurrence is recorded in the southwestern parts of 
the country. They are also accompanied by very high-
quality fabrics made of dyed threads as well as textiles 

in a 2/2 twill. Their presence is mainly concentrated in 
Silesia, which received the quickest impulses from the 
Alpine zone and the mediterranean world. In the rest 
of the country, changes took place much more slowly, 
manifesting themselves mainly in the improvement 
of the quality of produced threads and the increase in 
the density of tabby fabrics. The observed changes in 
weaving production are also manifested in an increase 
in the number of found loom weights and their strong 
differentiation in terms of dimensions, weight and 
workmanship (Słomska-bolonek 2019, 89-99).

based on the above, it can be concluded that 
weaving handicraft developed significantly in Po-
land since the early Iron Age. As a result of impulses 
coming from the main cultural centres of europe at 
that time, the local population acquired knowledge 
and skills that allowed them to produce textiles and 
weaving products of much better quality than before. 
Nevertheless, this level is still clearly lower than that 
which can be observed in the evidence from the medi-
terranean basin, Austria, Southern Germany or Den-
mark. It also shows strong regional differentiation, 
clearly concentrating in the south-western regions of 
the country.
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