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from Danish Prehistoric 
Textiles

Introduction

degree of degradation of a textile. The study of wool 

Michael L. Ryder from the 1960 to the 1980s and 

1986; Maik 1998; Ryder 1969; 1983; Walton 1990). By 
comparing the measurements from prehistoric wool 

of prehistoric sheep. Wool samples from several of the 
prehistoric Danish textiles were used to qualify the 

prehistoric Danish textiles have been undertaken by 
the Danish National Research Foundation’s Centre for 
Textile Research as part of a project studying Danish 

with the early 

who used statistical calculations of a minimum of 

new categorisation system to interpret the processing 

Rast-Eicher’s system is based on a categorisation 
of sheep’s wool developed in the late 19th and early 
20th centuries (Stieger 1888; Frölich et al. 1929) with 

AAA being the group with the highest percentage 

 

Ryder 1990; Walton 1990) and initiated a study of the 

capturing images resulting in an increased interest 

contexts (Skals et al. forthcoming). Textiles from Roman 

extensive analysis of the textiles from the Bronze 

invaluable information about the wool available for 
garments from roughly 1500 BC to AD 400. 
The methodology and the results from the 
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images are described in detail elsewhere and the focus 
in this article will be on the interpretation of the results 
(Skals et al.
some of the analyses the photos were captured at 40x 

others. The measurements can be made with greater 
precision and are generally higher by a few microns 

histogram the curve of the peaks from the results at 

the right on the x-axis (Fig. 1).  

is below or above 20 microns. The reason why this is 
important is because wool from the wild ancestor of 

which could measure more than 100 microns. The 

the mode. The mode is therefore an indication of how 
closely related the sheep that provided the wool for 
the textiles were to their wild ancestors (Ryder 1969; 

Another important parameter is the range of the 

have outliers which will show up as small peaks along 
the x-axis. The peak heights are determined by the 
percentage measurements calculated in two micron 
intervals (Fig. 2). The quantity of the outliers and their 
position on the x-axis are a further indication of the 

of the way it was processed. As the mix of  very coarse 

remove the coarse hair before spinning (Rast-Eicher 
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Fig. 1. Two separate pieces of the same yarn sample from a Danish early Iron Age bog textile was analysed at 
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fur garments preserved in the Danish bogs have 
shown that these furs do not represent a standard 

measurements from the textiles show a clear connection 

appearance (Ørsted Brandt et al. 2014). On this basis it 

the original raw wool used for the Danish prehistoric 
textiles is still not known. An evaluation of the way 

comparing the ranges of the diameter measurements 
and the amount of outliers in the yarn samples.

Fibres in Danish early Iron Age bog textiles

with the aim of covering a period from c. 800 BC to 

weaves and qualities. This has resulted in analyses of 
samples from 68 yarns. Two samples from each type of 

were measured on digital images captured using 

two yarn samples were combined to secure maximum 

The calculations of the mode turned out to be below 
20 microns in all samples with a large majority at 13 
microns (Fig. 3). This is not only an indication of a 

that the exact position on the x-axis of the mode can 
vary up to a few microns depending on the method 

et al. forthcoming).

Articles

spread along the x-axis.
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Calculations of the statistical mode in fibre measurements of wool
from the early Iron Age bog textiles

and in a further 15 samples only one outlier was 
detected (Table 1). This makes it possible to characterise 
the wool processing method solely by the number 

system the coarseness of the outliers as well as their 
amount determine the assignment of the category and 
the characterisation of the wool will appear slightly 

samples are categorised as AAA according to Rast-
Eicher’s system representing samples with only 1% of 
the measurements above 30 microns and none above 

with increasing amounts of outliers between 40 and 
60 microns and represent a very small number of 
samples.
The second largest group of 18 samples are assigned 

microns and 1-6% measuring more than 60 microns. 

these wool samples it seems that category B fails to 

The same applies to the remaining ten Danish early 

D and E. All of these have very high percentages of 

more than 60 microns.
An additional factor that has complicated the use of the 
known categorisation systems is the fact that during 
our investigations it became apparent that the coarse 

results (Skals et al. forthcoming). This illustrates the 
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Wool from Early Iron Age bog textiles.

range % of outliers in samples

measurements 0 1 2 3 4 6 8 9 10 no. of samples

32 0 0 0 0 0 0 0 0 32

0 7 4 1 1 1 0 0 1 15

0 8 3 0 0 0 0 0 0 11

0 0 3 2 2 0 2 1 0 10

no. of samples 32 15 10 3 3 1 2 1 1 68

above 30 microns. Between three and ten % coarse outliers are recorded in a few samples.
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Categorization of wool from early Iron Age bog textiles

Fig. 4. The homogeneity of the diameter measurements from the early Iron Age burial textiles is illustrated by 
the very high number of samples in category AAA. Category B represents samples with a very narrow unin-
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complexity of the textile materials and accentuates 
the need for evaluation and constant testing of our 

scholars take as many samples and measurements 
from each yarn as possible to give the statistically most 
reliable results. 

Fibres in Danish early Iron Age burial textiles

from 35 textiles were made. Compared to the bog 

and in most cases constitute only small and extremely 

to the bog textiles and the calculations of the mode are 
also in these cases below 20 microns and in most cases 
at 16 and 17 microns (Fig. 5). The reason for the mode 
being three to four microns higher is believed to be 

the images (see Fig. 1) (Skals et al. forthcoming).
The amount and distribution of the outliers in these 
textiles are similar to the bog textiles. Almost half 

of the yarns have no outliers and an almost equal 

AAA was given to 37 samples and a much smaller 

whereas category B has the second highest number of 
samples due to 1-2% of outliers measuring more than 
60 microns (Fig. 6).

Fibres in Danish Bronze Age burial textiles

analysed from the large Danish collection of textiles 
dated to the early Bronze Age (c. 14th th centuries 
BC). A narrow majority of the samples have a mode at 

variety is seen in the calculations which possibly 

the raw material (Fig. 7). 
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Calculations of the statistical mode in fibre measurements of wool
from Iron Age burial textiles

Fig. 5. This diagram sums up the statistical mode calculated from the diameter measurements from the early 
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Wool from Iron Age burial textiles.

range % of outliers in samples

measurements 0 1 2 3 4 5 6 8 10 no. of samples

32 0 0 0 0 0 0 0 0 32

0 10 6 5 2 1 0 0 1 25

0 10 0 0 0 0 0 0 0 10

0 0 4 0 2 0 1 1 0 8

no. of samples 32 20 10 5 4 1 1 1 1 75

Table 2. The amount of coarse outliers is limited in the wool samples from the early Iron Age burial textiles. 
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Categorization of wool from early Iron Age burial textiles

Fig. 6. The diagram of the categorisation of the wool from the early Iron Age burial textiles resembles the one 
for the contemporary bog textiles with high peaks for categories AAA and B.
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Calculations of the statistical mode in fibre measurements of wool from Bronze
Age burial textiles

Fig. 7. Many wool samples from early Bronze Age textiles have modes that are below 20 microns, but in two 
samples it is just above 20 microns.

 
Wool  from Bronze Age textiles. 

Range % of outliers in samples

measurements 0 1 2 3 4 5 6 7 10 12 no. of samples

5 0 0 0 0 0 0 0 0 0 5

0 3 6 0 1 0 2 0 0 0 12

0 4 3 6 1 1 0 0 0 0 15

0 0 4 14 6 11 3 1 1 1 41

no. of samples 5 7 13 20 8 12 5 1 1 1 73
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of which several measure more than 60 microns (Table 

the majority of the samples are placed in categories B 
and D (Fig. 8). Category B is given to samples with 

a Danish Bronze Age context that can be compared to 
the textiles.

Evaluation and interpretation

is more complex than anticipated. We discovered 

sample from the same yarn because of an uneven 

in the calculations of the mode and can result in a 

samples with narrow uninterrupted ranges below 25 
microns and only one percent of outliers above 60 
microns needs to be further discussed and evaluated. 
These discrepancies are extensive and the results from 

and developed before further interpretations can be 

measurements from textiles and furs from Bronze Age 

have resulted in ranges similar to ours from the lowest 
measurements of 5-10 microns to between 20 and 

wool and furs in most cases show ranges from 9-19 

ranges from 7-27/29 microns respectively which could 
possibly be compared to our results (Rast-Eicher and 

We think that the key parameter for the interpretation 
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Categorization of wool from Bronze Age textiles

-
ing to categories B and D.
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and as no unprepared material exists we must use the 

content of the yarns takes place from the Bronze Age 

indicates that Bronze Age wool was spun without a 

deliberately.
This does not mean that Bronze Age wool in Denmark 
was not sorted at all before spinning. Dye analyses of 
the yarns from the Bronze Age textiles have all been 

while it was not considered important to remove all 

with plant dyeing technology and a more widespread 
et al. 2009).

isotope analysis have added a further interpretational 

present Danish area. This fact was not visually 
distinguishable in the yarn for this garment. Neither 
the measurements of the twist angle nor of the results 

et al. 2009). The 
non-local wool used in this garment must therefore 
have been traded but processed locally. As this was 

to be open to the possibility that wool was traded over 
long distances and that textiles which to the naked 
eye look homogeneous may contain wool from mixed 

the need for diverse and cautious interpretations. 
Although the interpretation and understanding of the 

complicated than expected and new questions have 

Danish Bronze Age textiles mainly consisted of very 

from Bronze Age wool in having a more uniform 

and kemp. The results from c. 1500 years of textile 

such as the time of year for harvesting or a meticulous 
sorting of the wool. The discovery of the mixture of 

that the raw wool did not necessarily come from only 

over long distances before it was mixed with local 
wool and made into yarn in this part of the world. 
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