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Dyes and Fleece Types in Prehistoric 
Textiles from Scandinavia and Germany 

by LISE BENDER J0RGENSEN and PENELOPE WALTON 

During the past few years a large quantity of prehistoric 
textiles has been recorded from all over North Europe. 
The many textiles (from approximately 2,500 finds) 
have been sorted into about a score of cloth types, de
fined by a combination ofweave, spin and quality. Di
stribution maps of each type have shown that most can 
be linked with geographical and cultural entities, and a 
distinction between locally produced cloth and im
ported fabrics has been ventured (Bender Jergensen 
1984). 

It was, however, felt that additional documentation 
for the origin of the various cloth types would be de
sirable, especially as the conditions for the preserva
tion of textiles vary greatly, and it would be impossible 
to gather a homogeneous material from all of the Old 
World. One such source of information is the examina
tion of the fleece types found in wool fabrics, another is 
the dyestuffs used for colouring. 

Methods for the analysing of both fleece types and 
dyestuffs have been developed greatly in recent years in 
England, based mainly on British material, but on 
other European material (even some Danish) as well. A 
grant from the Danish Research Council for the Hu
ma,nities made it possible to take advantage of the Eng
lish specialist knowledge by letting Penelope Walton, a 
textile consultant based in York, analyse a group of 
selected samples of Scandinavian and North German 
Iron Age textiles. 

THE SAMPLE 

The main purpose of the investigation was to see if the 
types defined on a technological background also had 
been made from homogeneous fleece types; and if any 
difference could be told between the wool of cloth sup
posed to be oflocal origin, and the wool of allegedly im
ported cloth. To this was to be added the evidence of 
the dyestuffs. 

It was decided to take samples of 4 different cloth 
types of the Pre-Roman and Roman Iron Age, and two 
of the Late Germanic/Viking Age. A wide geographical 
background was obtained through the friendly coope
ration of Klaus Tidow of the Textilmuseum Neumiin
ster, and Bente Magnus of Historisk Museum in Ber
gen, who provided samples from the settlements ofthe 
North German marshlands and from Norway. 

The four Early Iron Age cloth types selected for 
analysis were the Huldremose- and Haraldskjrer types 
of the Pre-Roman and Early Roman Iron Age, and the 
Virring type and dog's tooth spin-patterned twills of 
the Roman Iron Age. The Late Iron Age types were the 
Birka type and the Hessens/Elisenhof type. All these 
types are described in Bender Jergensen 1984 and 
1986. 

The Huldremose- and Haraldskjrer types are both 
considered to be local products, the Virring type is sup
posed to be of central- and West European origin and 
thus imported to Scandinavia. The dog's tooth twills 
are a feature of Scandinavian Late Roman Iron Age 
without any known parallels. The origin of the Birka 
type has been greatly discussed, and Benderjergensen 
has suggested that it is ofWest Norwegian origin (1984, 
p. 13lf); the Hessens/Elisenhof type was probably 
made along the North Sea Coast. 

The following textiles were included in the investiga
tion: 

Huldremose type: Krogens Melle Mose, Stokholm 
Mose, Borre Mose, and Frreer Mose, all from Denmark, 
and all dated to the Pre-Roman Iron Age. 

Haraldslgd3r type: Haraldskjrer Mose (Pre-Roman Iron 
Age), and Leone Hede (1st century AD), both from 
Denmark. From Germany some samples from Fedder
sen Wierde were selected, however only tabbies, as no 
twills were available from the stores of the Textilmu
seum Neumiinster; to these were added two samples of 
raw wool. 

Virring type: Vester Lem, Hjerring Prrestegards Mark, 
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Vrangstrup grave 1, and Verdens Ende from Denmark, 
Tofte and Blindheim from Norway. All samples are 
dated to the Late Roman Iron Age. 

Dog's tooth twills: Hjerring Prrestegards Mark and 
Donbrek from Denmark, Blindheim from Norway, all 
from the Late Roman Period. 

Birka type: Lousgard (Denmark), from the Late Ger
manic Iron Age, and Dale, Veka, Vinjum and Sandan
ger (all Norway) from the Viking Age. 

Hessens!Elisenhoftype: Hessens and Niens (North Ger
many), both 8th century AD. To the Hessens/Elisenhof 
diamond twills were added samples of raw wool, a chev
ron twill and a tabby from the same sites. L.BJ. 

Unfortunately, it was not possible to fleece-type and 
dye-test every specimen. Samples of 20mg are neces
sary for a thorough dye analysis and this is not always 
available where the surviving textile fragment is small. 
Fleece-typing requires less sample but unless the wool 
fibres are in an excellent state of preservation, it is not 
possible to measure their diameters accurately. Thus, 
dye tests were sometimes carried out on poorly pre
served textiles which could not be fleece-typed, while 
particularly small fragments were fleece-typed but not 
dye-tested. However, in many cases it was possible to 
carry out both analyses. 

THE METHODS OF ANALYSIS 

Dye tests 

A procedure for analysing dyes on textiles was intro
duced into archaeology by Professor M.C. Whiting of 
Bristol University. These techniques, which have been 
further developed by Dr G.W. Taylor of the York Ar
chaeological Trust, are now regularly in use in dye 
identification (Taylor 1983). 

Briefly, the procedure consists of putting the sample 
through a sequence of solvents, each of which will 
extract a different group of dyes. Any dye present is 
isolated and its detectability enhanced with further 
solvents, etc. The light absorption of the extracts is 
then measured with a U.V./Visible spectrophotometer 
and the spectra compared with those of known dye
stuffs (for more precise details see Taylor 1983). Any 
uncertain results are checked with chromatography, in 
this instance thin layer chromatography. 

Work carried out on British textiles has shown that 
although any number of local dye-plants must have 
been available, in fact only a very small number of well
known dyes, such as madder and woad, were used 
throughout the Roman, Saxon, Viking and medieval 
periods. However, it has to be said that our techniques 
are less effective at detecting and identifying the yellow 
dyes, which are often masked by yellow/brown staining 
from the soil. 

Fleece typing 

As with dye-testing, this is a technique used in the 
modern textile industry, but which has been trans
ferred to good effect into archaeology- in this case by 
Dr M.L. Ryder of the Hill Farm Research Organisation 
(see for example Ryder 1964, 1969, 1982, 1983a). 

Samples of fibre were viewed at 400x magnification 
and features of the structure such as scale pattern and 
medulla were examined to establish that it was indeed 
sheep's wool and not any other animal coat fibre. The 
diameters of 100 fibres were then measured and re
corded in histogram form. According to the range, 
mean and distribution of this histogram, the sample 
was placed in one of the seven fleece type categories, 
which range from fine to hairy (see table 4). Since a 
sample is taken for each type of yarn visible in the 
textile, there are usually two fleece types per fragment, 
one for the warp and one for the weft. 

Dr Ryder's work was originally aimed at developing 
a theory concerning the evolution of the fleece of sheep. 
However, to the archaeologist interested in textiles, his 
work has been significant in showing that the raw mate
rial of wool textiles has varied considerably in the past 
and that different fleece types have predominated at 
different periods of time and in different areas. 

Of course, in the past, flocks were much less uniform 
than they are nowadays and no fleece type is therefore 
exclusive to any particular period or country. For this 
reason no conclusions can be drawn concerning indivi
dual textiles. However, when comparing the character 
of one group of fabric types with another it is a useful 
piece of information. 

While examining the wool, a record was also made of 
the percentage of fibres which showed the dark gran
ules of natural pigment and how densely the granules 
were distributed. Thus a white fleece could be differ
entiated from a grey/fawn or a brown/black. 



RESULTS 

The results of both types of analysis are recorded in 
Tables 1-3. A summary of fleece types is given in table 
4. The main points of interest are discussed below. 

Pre-Roman Iron Age, Denmark 

The wools from the Pre-Roman Iron Age, 18 in number, 
are all of the same type. They consist of fine fibres, 
mostly less than 35 microns in diameter, with coarse 
'kemps' of 90-176 microns and very few intermediate 
fibres. Most have no pigment (white) although four 
specimens have pigment on a high proportion of fibres 
(brown or dark grey) and three have pigment in a few 
fibres (still probably white to the naked eye). This is a 
primitive type of fleece (classified as hairy medium), 
only a few stages removed from the double-coated 
fleece of the wild ancestor of domesticated sheep. 

The present day wild mouflon has a fleece with 
numerous short bristly kemp fibres and an extremely 
fine woolly undercoat, is brown with a white belly, and 
is subject to an annual moult (Ryder 1982 pp 224-5, 
237). The 17 Danish wools from the Bronze Age which 
have been studied by Ryder ( 1969, l983b) resemble the 
fleece of the mouflon in their remarkably fine under
coat and predominance of natural pigment. However, a 
few examples were white and the proportion of kemps 
was small, indicating that the fleece had begun to 
evolve from the wild type. Seven of these wools were 
clearly of the same type as the others, but lacked the 
kemp altogether, which Ryder suggests may indicate 
that they were plucked during the moult, before the 
kemps had been released from the skin (1983b p 330). 

The Iron Age fleece types at present under discus
sion continue this line of development, with more white 
fleeces and a slight coarsening ofthe undercoat. Their 
most common measurements (modes) are 16-26 mic
rons (average 20.4) as compared with 14-22 microns 
(average 17.0) in the Bronze Age and 14 microns in the 
mouflon. This coarser undercoat brings them closer to 
the Soay ofSt Kilda (off the north-west coast ofBritain) 
which is believed to be a survivor from the British 
Bronze Age (although this sheep has a mainly brown 
fleece, while most of the Danish pre-Roman examples 
were white). 

These Danish wools are a useful group, since few 
other fleece types have been identified from the Pre-
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Roman Iron Age, either from Denmark or elsewhere. 
Other hairy medium types are known from Iron Age 
Britain (Bender Jergensen and Walton forthcoming) 
and France (Ryder 1982 p 226), but true hairy types are 
also recorded, at Hallstatt in Austria and Potrems in 
East Germany (Ryder 1969 p 502, 1977 pp 177-8). The 
Danish Renbjerg textiles showed quite a range of 
types, hairy medium (1) generalised medium (5) and 
shortwool ( 1) (Ryder 1982 p 226) but unfortunately this 
bogfind is not firmly dated, although tentatively placed 
in the Celtic Iron Age (Munksgaard 1982 p 42). 

All in all, since there is nothing to suggest that the 
present sample is not from local products and since 
they come from several different sites, ranging from the 
6th to 1st centuries BC, it seems reasonable to suppose 
that their wool reflects the predominant fleece of the 
native Danish sheep in the Pre-Roman Iron Age. How
ever, the Renbjerg examples may suggest that the 
fleece was beginning to evolve away from the hairy me
dian type at this time. 

Although the majority of the samples were from 
white fleeces, some pigmented yams had been used to 
introduce colour patterning. Ryder suggests this pig
ment was dark brown rather than grey/black, from 
analogy with the Soay (Ryder 1983b p 327). Only two of 
the pre-Roman textiles, both from Krogens Melle, 
were tested for dye and both gave negative results. The 
group selected for dye-testing was kept small because 
natural pigment had clearly been used and dyeing 
therefore seemed unlikely. 

Roman Iron Age, Denmark, Norway, Germany 

Fleece types 
The textiles from the Roman Iron Age show a much 
wider range of fleeces than the pre-Roman group. 
There are 5 fine (3 Denmark, 2 Norway), 2 fine/general
ised medium (1 Den, 1 Nor), 3 generalised medium (2 
Den, 1 Nor), 1 medium (Den), 4 shortwool (1 Den, 3 
Nor), 15 hairy medium (10 Den, 1 Nor, 4 Germany), 2 
hairy (Germany). The Leone Hede textiles had already 
been studied by Ryder and Hedges (1973) and had 
proved to be 5 fine, 3 fine/gen. medium, 2 hairy medi
um. 

The hairy medium type predominates in the Danish 
and German samples, but although these wools belong 
to the same category as the pre-Roman Danish fleeces, 
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FLEECE TYPES: DENMARK 
P.coeff. Fleece 

Range Mode Mean±S.D. Distribution Medullas Pigment type 

Krogens Melle 
D1310 (a-b) 13-28,37 23 23.7±15.7 Symmetrical 3% 50-70% fibres Hairy 
dark 55,59,167 (22.2±6.4) undercoat with kemp (lkemp) medium 
light 10-33,41, 22 21.9±10.6 ditto 1% approx.6% Hairy 

47,114 (21.0±5.2) (lkemp) medium 
Dl310(c) 12-31,46, 19,23 23.9±17.0 ditto 41% none Hairy 

a 126,151 (21.5±4.2) (2 kemps) medium 
b 12-31,45, 21,24 23.3±16.4 ditto 6% none Hairy 

87, 167 (21.2±4.5) (2kemps) medium 

Stokholm Mose 
C7649 (a-b) 9-35,49, 21 23.6± 16.9 +l.l6,pos.skew 10% 10% pigmented Hairy 

a 92,122,128 (20.8±5.2) (3kemps) medium 
b 13-40, 138 17, 19, 22.8±12.6 Symmetrical 9% none Hairy 

21,22 (21.6±5.0) undercoat with kemp (lkemp) medium 
C7649 (c) 10-31,46, 16 22.6±16.1 +0.6l,pos.skew 6% none Hairy 

a 79, 113, 131 (20.0±4.9) (3kemps) medium 
b 10-29, 144, 17,18 23.5(±26.4) +0.64, pos.skew 6% none Hairy 

149,154,159 (18.2±3.7) (3 kemps) medium 

BorreMose 
8/43a 15-32,56, 21 24.6±11.1 symmetrical 1% approx 75% of Hairy 

126 (23.6±4.5) undercoat with kemp (kemp) fibres medium 

b 12-37, 128, 26 26.2± 15.4 ditto 2% none Hairy 

131 (24.1±4.5) (kemps) medium 

Frt£erMose 
7141-42a 12-28, 72X2, 21 23.4±17.7 ditto 5% none Hairy 

81,123,128 (19.6±3.5) (kemps) medium 

b 13-28, 108, 21 29.3(±29.5) ditto 7% none Hairy 

117,123,126 29.3±3.8 (kemps) medium 

146,154,167 

Haraldskt£r Mose 
3706(c) a 14-38,65, 19 23.7±14.8 +0.66, pos.skew 18% approx. 6% of Hairy 

155 (21.9±5.4) (lkemp) fibres medium 

b 12-37,155 23 28.1±20.2 +0.51, pos.skew 8% none Hairy 

176 (25.3±5.1) (2 kemps) medium 

3707c2 a 12-32,138, 21 23.3±18.4 symmetrical 7% none Hairy 

159 (20.7±4.7) undercoat with kemp (2 kemps) medium 

b 12-27,63, 19 20.8± 13.8 ditto 5% pigment on most Hairy 

68,99,105 (18.2±3.5) (4kemps) fibres medium 

3707c? a 10-29,42, 18 23.0±17.5 ditto 6% none Hairy 

90,106,108,118 (19.6±4.6) (4kemps) medium 

b 12-27,35 18 20.5±13.9 ditto 5% pigment on most Hairy 

42,108,119 (18.6±4.1) (2 kemps) fibres medium 

VesterLem 
Cl3920Z 12-31 18 19.9±4.1 +0.18, symmetrical 0 none Fine 

(Virring) 
2%offibres Hairy CI3920S 9-41,50, 14 19.4± 10.6 +0.59, pos.skew 4% 

72,83 medium 

(Mean and S.D. for undercoat only, given in brackets) 

Table 1. Denmark: Fleece types and dye tests. Measurements in microns (1 micron = 0.001 mm). 
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P.coeff. Fleece 
Range Mode Mean±S.D. distribution Medullas Pigment type 

HjtJTring PrtEstegardsmark 
C2181 (g-h) 10-36 21 21.3±5.1 +0.28, symmetrical 0 none Fine 
(Virring) z 

s 13-33 21 20.5±4.3 +0.26, symmetrical 0 none Fine 
C2181 (a--c) 14-40 21 23.4±5.7 +0.87, pos.skew 0 none Fine/gen. 
(dogtooth) Za medium 

Sa 17-45,53 24 25.9±6.3 +0.86, pos.skew 0 none Gen. 
medium 

Zb 12-32,65, 22 23.7±9.6 +0.47, pos.skew 3% none Hairy 
76, 79 medium 

Sb 13-37,63, 27 24.5±7.9 +0.20, symmetrical 2% none Hairy 
73 medium 

DonbtEk 
C5998(c) Za 14-38,51, 23 24.9±8.2 +0.64, pos.skew 2% none Hairy 
(dogtooth) 85 medium 

Sa 15-42,59, 26 27.1±10.3 +0.65, pos.skew 4% none Hairy 
60,62,90 medium 

Zb 15-41,49, 27 26.1±7.9 +0.13, symmetrical 3% none Hairy 
72 medium 

Sb 12-50,85 22 26.5±9.0 +0.40, symmetrical 1% none Hairy 
medium 

Vrangstrup, grave 1 
C23585(d) Z 14-47 24 25.0±5.4 +0.38, symmetrical 0 stripes produced Short-
(striped by varying pro- wool 
Virring) portion of pig-

men ted fibres 
s 17-62 27 28.7±7.3 +0.56, pos.skew 3% 14% Hairy 

medium 
C23585(d) Z 13-37,57, 19,28 24.6±9.6 +0.49, pos.skew 2% none Hairy 
(Virring 62,90 medium 
w. border) 

s 10-38,72, 23 24.1±9.1 +0.52, pos.skew 2% none Hairy 
91 medium 

VerdensEnde 
C29460(a) Z 18-51 33 31.5±7.4 +0.05, symmetrical 0 ? Medium 
(Virring) 

s 12-50 23 25.2±7.1 +0.50, pos.skew 0 ? Gen. 
medium 

Lousgard 
C5602warp 15-38 24 27.1±4.0 -0.10, symmetrical 0 none Short-
(Birka-type) wool 

weft 14-36 24 23.1±4.2 +0.12, symmetrical 0 none Short-
wool 

DYE TESTS: DENMARK 
L11nneHede typeland2 indigo tin Hj11rring PrtEstegardsmark 

type4blue indigo tin C2181 g-h (Virring type) indigo tin 
type4red unidentified orange dye C2181 a-c (dog-tooth) indigo tin 
typeS same unidentified orange dye Donb<l!k C5998 c (dog-tooth) indigo tin 
type 7blue indigo tin 
type 7red same unidentified orange dye Vrangstrup C23585 d (striped) no dye detected 

Krogens M11lle D 131 0 coarsea-b no dye detected Verdens Ende C29460 a (Virring) ?no dye detected 
finec no dye detected 

Table 1 (continued). Denmark: Fleece types and dye tests. Measurements in microns. 
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FLEECE TYPES: NORWAY 
P.coeff. Fleece 

Range Mode Mean±S.D. distribution Medullas Pigment type 

Tofte, HalsnBy, Hordaland 
B5406:Z 15---45,67 26 29.1±7.7 +0.67,pos.skew 1% none Hairy-
(Virring) medium 
B5406:S 19-41,51 22 29.0±5.6 +0.44, pos. skew 1% none Gen. 

medium 

Blindheim, Giske, M6re og Romsdal 
B8628: Z 15---42 22,26 26.4±5.9 +0.26, symmetrical 0 none Short-
(Virring) wool 
B8628:S 12-34 19 21.6±4.2 +0.26, symmetrical 0 denseon6% Fine 
B8628: ZSa 10---40 19 22.0±5.4 +0.62, pos. skew 0 none Fine/gen. 
(dog-tooth) medium 
B8628: Sa 12-50 19,23 22.5±6.7 +0.49, pos. skew 1% none Gen. 

medium 
B8628: Zb 13---44 27 27.0±5.3 +0.09, symmetrical 0 none Short-

wool 

B8628:Sb 15---41 27 26.5±5.2 -0.04, symmetrical 0 none Short-
wool 

Dale, Fjaler, Sogn og Fjordane 
B5910:warp 21-67,83 35 43.0±11.1 +0.45, pos. skew 4% none ?* 

(Birka) 
B5910:weft 22-64 36 38.2±8.6 +0.65, pos. skew 0 dense on 1% ?* 

* Not easily categorised- possibly a primitive longwool. 

Veka, Voss, Hordaland 
B6228:warp 17---44 33 29.9±6.0 -0.20, symmetrical 1% slight on most Short-

(Birke type) fibres wool 

B6228:weft 15---45 24 27.8±6.9 +0.45, symmetrical 1% slight on most Short-
fibres wool 

Vinjum, Aurland, Sogn og Fjordane 
B773l:warp 18---42 31 30.3±5.2 -0.02, symmetrical 0 slight on most Short-

(Birka type) fibres wool 

B7731: weft 17---44 31 30.0±5.5 +0.09, symmetrical 0 slight on most Short-
fibres wool 

Sandager, Sande, M6re og Romsdal 
Bl0772:warp 17-53,63 22 27.0±7.6 +0.57, pos. skew 2% slight on most Hairy 

(Birka type) fibres medium 

Bl0772:weft 13---40,47 22 24.7±4.9 +0.27, symmetrical 2% slight on Short-
approximately wool 
50% of fibres 

DYE TESTS: NORWAY 

Tofte B5406 (Virring type) madder (Rubia tinctorum) 

Blindheim B8628 (Virring type) indigotin plus an unidentified yellow/orange dye 

Dale B591 0 (Birka type) indigo tin 

Veka B8228 (Birka type) indigo tin 

Sandanger B I 0772 (Birka type) indigo tin 

Indigotin is the dyestuff extracted from both the woad and indigo plants. At this date, woad is more likely. 

Table 2. Norway: Fleece types and dye tests. Measurements in microns. 
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FLEECE TYPES: GERMANY 
P.coeff. Fleece 

Range Mode Mean± S.D. distribution Medullas Pigment type 

Feddersen Wierde 
FW593 10-83 17 24.8± 15.3 + 1.11, pos.skew >6% dense on all fibres Hairy 
rawwoo1 over 29 microns medium 

(20%) 
FW708 10-53,74, 15 23.2±14.2 + 1.51, pos.skew >2% dense on all fibres Hairy 
rawwoo1 77 over 28 microns medium 

(24%) 
FW204 13-33 26 27.9±17.7 +0.70,pos. skew 9% none Hairy 
tabby: warp 51-118 medium 
FW204 9-35,65, 18 21.4±13.1 +0.60, pos. skew 3% none Hairy 
tabby: weft 83,118 medium 
FW451 14-83 37 42.4±13.0 +0.31, continuous 30% slight on most Hairy 
tabby: warp fibres 
FW451 17-81,91 26, 31, 44.4± 16.0 -0.20, continuous 44% slight on most Hairy 
tabby: weft fibres 

FW 593 consists of wool staples approximately 3.0 ems long, square-ended or slightly pointed in shape. A number of dark hairs are 
clearly visible projecting beyond the paler undercoat. The shortness of the staple and the presence of fibre tips in the underwool 
indicates that this is lambswool. 
FW 708 consists of several staples approximately 4.5 ems long, similar in appearance to FW 593. Some fibre roots are present, in-
dicating that this is 'fell wool' plucked from the skin of a dead animal. 
Hessens 
HE70 17-104 21,23 34.2±18.7 + 1.03, pos. skew 9% dense on all fibres Hairy 
raw wool 26 over 31 microns 

(22%) 
HE43 18-96 32 33.4±14.3 +0.63, pos. skew 8% dense and light; Hairy 
raw wool only in fibres over 

45 microns (10%) 
HE36c 14-65 21, 22, 32.7±13.2 +0.88, pos. skew >10% dense on most Hairy 
diamond 23 fibres medium 
twill: warp 
HE36c 12-62,69 27,28 31.9±12.4 +0.91, pos. skew >15% dense on most Hairy 
weft fibres medium 
HE 70 is a staple approximately 16.0 ems long, pointed or "tippy" in shape. The pale undercoat is only 6.5 ems long, the remainder 
ofthe staple length being dark hairs. 
HE 43 is a matted pad of fibres with no intact staples. 
Niens 
Nie5:warp 10-67,82, 29 30.1±12.4 +0.58, pos. skew 7% none Hairy 
(Chevron) 82 medium 
Nie 5: weft 15-56,64, 24 28.9±11.7 +0.85, pos. skew 6% none Hairy 

74, 78 medium 
Nie6:warp 23-79 27 37.5±13.0 + 1.05, pos. skew >3% dense on some Hairy 
(tabby) coarse fibres (7%) 
Nie6:weft 14-56,69 19,24 28.0± 10.3 +0.95, pos. skew >2% dense on some Hairy 

coarse fibres (8%) medium 
Nie lO:warp 22-72 37 42.0±14.1 +0.96, pos. skew >10% very dense on Hairy 
(diamond) most fibres 
Nie 10: weft 15-85 24 37.6±17.4 + 1.28, pos. skew >10% very dense on Hairy 

most fibres 

DYE TESTS: GERMANY 
Tests for dye were carried out on the three samples from Niens, Nie 5 (Chevron/herringbone), Nie 6 (tabby), Nie 10 (diamond) but 
no dye was detected on any of them. This does not indicate that they were never dyed, only that any dye which may have been pre
sent is no longer detectable. Nie 10 however probably would have appeared dark brown or black to the naked eye, due to the natural 
pigment in the fibre. Nie 6 may also have had a greyish appearance due to the presence of a few dark fibres. 

Table 3. Germany: Fleece types and dye tests. Measurements in microns. 
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Fine/gen. Gen. 
Fine medium medium 

Pre-Roman Iron 
Age, Denmark 

Virring-type, 
Norway, Denmark 4 2 
Dogtooth, 
Norway, Denmark 2 2 
LenneHede 
(Ryder and Hedges 
1973) 5 3 
Germany, Roman, 
raw wool and textiles 

Germany, 8th 
century 

Diamond twills, 
Norway, Denmark 

Table 4. Summary of fleece types. 

they are much further evolved. The kemps have dis
appeared a~d are replaced by true hairs, that is con
tinuously growing fibres with narrow medullas. This 
fleece would probably no longer moult in spring and 
would have to be shorn. Only the two hairy mediums 
from Leone Hede still show a fine undercoat (modes 13 
and 14 microns) with one coarse hair (not kemp) each. 

One of the primary reasons for the present investiga
tion was to discover whether fibre or dye gave any in
dication for the place of origin of the different fabric 
types. The sample size was too small to draw definite 
conclusions, but a few tentative remarks may be made. 
The Virring-type and the dogtooth fabrics both showed 
a range of fleece types (see table 4: Virring-type fine, 
generalised medium, medium, shortwool, hairy medi
um; dogtooth fine/generalised medium, gen. medium, 
shortwool, hairy medium), while the Leone Hede 
group were fine, fine/generalised medium, hairy medi
um. 

The generalised medium and the hairy type are both 
believed to have developed from the hairy medium type 
and then fine, medium and shortwool to have derived 
from the generalised medium (Ryder 1969; see figure 
1). The predominant hairy medium and generalised 
medium of the Roman Iron Age textiles could, then, be 
a straightforward development from the sheep of the 
pre-Roman period; the more 'advanced' fine, medium 
and shortwool types could perhaps be variants from 
within the same flocks. 

Short Hairy 
Medium wool medium Hairy Total 

18 18 

2 5 14 

2 6 12 

2 10 

4 2 6 

5 3 8 

7 ?3 10 

However, it should be remembered that the Leone 
Hede hairy mediums were more primitive in type than 
those of the other textiles and that this group lacked 
the more highly evolved shortwool and medium types. 
Further, several of the fine and fine/gen. medium types 
from this site included medullas in fibres ofless than 30 
microns diameter: again this is a primitive feature, not 
to be seen in the same fleece types of the Virring-type 
and dogtooth textiles. At this stage it would appear 
that there may be a difference between the Leone Hede 
group and the other two fabric-types. Whether it is sig
nificant or not and whether it has to do with date or 
place of origin can only be a matter for conjecture at the 
moment. 

Turning to Germany, the picture is much clearer, 
since two samples of raw wool were available there. 
One of them showed fibre roots, indicating that the 
wool had been plucked from the skin of a dead animal. 
Such 'fell wool' is of low value and is unlikely to have 
been traded far, so that this specimen is almost cer
tainly from a local sheep. Both samples of raw fibre 
were hairy medium in type and both already showed 
the pigment distribution which is to be seen in the later 
samples and in the modern native sheep of Germany 
(see below). 

It is interesting to compare the Scandinavian and 
German fleece types with those from other contempo
rary sites. From Vindolanda in northern England (a 1st 
century AD site within the Roman Empire) there is a 



Fine/gen. Gen. 
Fine medium medium 

Vindolanda 9% 18% 34% 
(5) (10) (19) 

Mainz 17% 43% 19% 
(8) (20) (9) 

All other sites 29% 31% 11% 
(including some (10) (11) (4) 
more from Mainz) 

Table 5. Fleece types from Roman period sites. From Ryder 1981. 

large group of wool textiles considered to be native Bri
tish products (Wild 1977 p 30). All seven fleece types 
were represented there, but hairy medium and general
ised medium predominate (Ryder 1981). This is differ
ent from the totals for other sites including Europe, 
studied by Ryder (ibid; see table 5), where fine and fine/ 
gen. medium predominate with gen. medium and hairy 
medium a little behind. At this stage it is not known 
which are likely to be native products or traded goods. 
However, it is worth noting that Ryder noticed an over
all trend towards finer wools in the earlier sites on the 
periphery of the Empire, such as Denmark and Pale
stine (Ryder 1983a p 178). 

Finally, two other points of interest emerged during 
the study of these finds. Firstly that natural pigment 
was still being used for patterning, in the example from 
Vrangstrup. Secondly that although alternating Z- and 
S-spun yarns were used in both warp and weft of the 
dogtooth textiles, in general the same, or similar, wool 
was used throughout the warp and another type 
throughout the weft (although only three textiles were 
analysed). In other textiles of this date, warp and weft 
are frequently of different types, perhaps because the 
different yarns, serving different functions, require dif
ferent fibre-types. 

Dyes 

Dye tests were carried out on all five textiles from 
Lenne Hede, five Virring-type fabrics and two dog
tooths. Four of the Lenne Hede, two of the Virring
types and the two dogtooths showed that they had been 
dyed with indigotin (in one Norwegian Virring-type, 
this was combined with an unidentified yellow dye). 
lndigotin is a blue substance which can be derived from 
both the woad and the indigo plant. However, indigo, a 
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Short Hairy 
Medium wool medium Hairy Total 

2% 4% 34% 2% 
( 1) (2) (19) ( 1) 57 

2% 13% 6% 
( 1) (6) (3) 47 

6% 3% 20% 
(2) (1) (7) 35 

native of India, seems to have been only of slight im
portance to the Romans (Forbes 1964 pp 111-112) and 
it therefore seems safe to assume that the indigotin in 
these textiles comes from woad, Isatis tinctoria L. Woad 
seeds of the Early Roman Iron Age have been found at 
Ginderup in North Jutland (Hald 1980 p 137) while 
Pliny mentions the use of the plant in Gaul (Nat.Hist. 
XXII 2-3); seeds have also been recorded at the Viking 
Age ship-burial at Oseberg in Norway (Hald ibid). It 
seems likely that this dye-plant was readily available 
throughout north-west Europe, including Scandinavia. 

The red dye in one of the Virring-type textiles from 
Norway, however, tells a different story. This was mad
der, obtained from the roots of Rubia tinctorum L. The 
tests proved that the dye was not from wild madder, Ru
bia peregri~a L. or from bedstraw, Galium verum L., which 
yields a madder-like dye. R. tinctorum is indigenous to 
Asia Minor, the Caucasus, Greece and other parts of 
southern Europe, but has been widely cultivated in the 
past, especially in Holland, Provence, Alsace, Silesia 
and Hungary (Schaefer 1941, p 1398). In the Roman 
period it was cultivated in Italy and the dye was found 
in textiles, mainly of fine quality, from Roman Vindo
landa (Taylor 1983b p 118). By the 9th century it was 
being grown in France and by the 10th-11th centuries 
in England (Walton forthcoming). In the 'madder 
boom' of the 18th century, the plant was grown on the 
island of Zeeland and even in Sweden, near Lund 
(Schaefer 1941 p 1403), but this appears to have been a 
new introduction at this time and one which must have 
been beset by problems of climate and soil. It seems 
highly unlikely that madder was grown within Scandi
navia in the Roman Iron Age and unless the dye itself 
was traded, the textile is in all probability an import. 

Another dye was discovered, on three of the Lenne 
Hede textiles. This was a red dye, probably a little more 
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orange than madder. Unfortunately this dye could not 
be identified with any of our large collection of dye
stuffs and has not been encountered before on any 
other textiles. This in itself may be significant, since it 
is clearly not one of the well-known dyes which were 
important to the Roman world. Perhaps a study of 
native Danish dye-plants would provide an answer. 

The only other dye not to be identified was the yellow 
combined with indigotin in a Virring-type textile from 
Norway. Yell ow dyes are unfortunately particularly 
difficult to identify, especially when combined with an
other dyestuff. However, its presence indicates that the 
textile was not originally pure blue. Judging from its 
spectrum, the unknown dye is an orange shade of 
yellow, but if combined with an iron mordant it would 
probably have given brown. Thus with the blue indigo
tin it would have made either olive-green or black. 

8th century Germany 

From Hessens in Germany there was one sample of 
unprocessed wool, hairy in type. The staple was long 
and pointed, the wool coarse with several hairs and 
kemps, and pigment was present only on the longer, 
coarser fibres which protruded beyond the finer white 
undercoat. This same arrangement of pigment can be 
seen in a piece of felt from Hessens (hairy fleece type) 
and also in a coarse textile from Niens (warp hairy, weft 
hairy medium). Coarse textiles are less likely to have 
been traded, so this too is probably from a local sheep. 

The heath sheep of present day Germany, the Heid
schnucke, have wool which is remarkably similar to the 
Hessens example. A sample of Heidschnucke fleece 
supplied by Dr J.P. Wild, proved to have staples of the 
same length and shape and to have a similar diameter 
and pigment distribution. The development of this 
fleece can therefore be seen, beginning with the Roman 
lambswool from Feddersen Wierde, hairy medium in 
type, through the predominantly hairy (sometimes 
hairy medium) wool of the 8th century, to the present 
day hairy Heidschnucke. 

Ryder mentions that among the Heidschnucke there 
are also some brown animals and some finer-fleeced 
white types probably hairy medium (Ryder 1981 p 405; 
1983a p 393), so it is not impossible that the wools from 
the other German textiles came from the same stock. 
Both of the diamond twills had densely pigmented 
wools, either dark brown or black, a fact discussed 

further below. The three samples of textile from Niens 
were tested for dye, but none was detected. 

Viking Age diamond twills 

The analysis of fleece and dye in this group of textiles 
confirmed that it is a discrete group. Five examples, 
one from Denmark and four from various sites in Nor
way were tested for dye and all proved to be indigotin, 
again almost certainly woad. Ten fleece types were 
identified and seven of these proved to be shortwools. 

The shortwool is a highly evolved type of fleece. It 
first begins to appear in the Roman period (for example 
there were four shortwools among the Roman Iron Age 
textiles from Scandinavia). However, it has previously 
appeared that shortwools are not found in any numbers 
until the later medieval period (Walton 1981 p 191). 
These then are an unusual group. It is also odd that 
several of the shortwools include a certain amount of 
pigment, which is a primitive feature. 

The combination of natural pigment with what ap
pears to be a very heavy dyeing with the blue woad, 
would give a dark fabric, probably close to black. It is 
therefore interesting to note that the coarser diamond 
twills of 8th century Germany were also dark, probably 
a brownish black. Perhaps the weavers of the two types 
offabric were aiming at a similar appearance, although 
the Scandinavian textiles were achieved with a greater 
degree of sophistication. 

SUMMARY 

The textiles of the Pre-Roman Iron Age would ori
ginally have been white with colour-patterning in na
turally pigmented wools, probably brown. The handle 
of the fabric would have been soft, due to the fineness 
of the majority of the fibres. 

In the Roman Iron Age textiles, natural pigment was 
still being used for patterning. However, by the 1st cen
tury AD, dyes were in use, one of them woad and the 
other unidentified, perhaps a local dye which has not 
since reached commercial significance. In the late 
Roman Iron Age, strong colours, red, blue and green or 
black were used for fine quality textiles and in one of 
these the dye was madder, almost certainly foreign to 
Scandinavia at this time. 

The German samples show that wools of similar type 
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Fig. 1. (From Ryder 1983a). 
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to the fleece of modern Heidschnucke were already pre
sent in the Roman Iron Age and the 8th century. The 
textiles include two almost black diamond twills, which 
form an interesting comparison with the finer dark blue 
or black diamond twills of Viking Age Scandinavia. 

COMMENTS 

The sample size was necessarily small as the work is 
time-consuming: adequate dye-testing of one frag
ment, together with a fleece type identification for warp 
and weft, requires at the very least five hours of con
centrated work. 

However, the tests have produced some significant 
results even on such a small sample. They have also 
raised many more questions. For example, it would be 

.u 

SKEWEO·TO·FINE 
DISTRIBUTION 

$HOA.l(NUIG(If 

GENERALISED MEDIUM WOOL 
(WOOllY SOAY mean 2-44 I') 

LONGWOOL (COTSWOLO moan 42-31') 
TRUE MEDIUM DISTRIBUTION 

II 

mode lOJJ-

Ftbre O•ometer Meosure~nts tn p. 
SHORTWOOL (NORFOLK NORN -n 27·5 p) 

11 

"' ~ lO 
D 

\, U: II 
'l; 

~10 
E 

:i.' 

mode 20 l.l 

FINEWOOL (M[RINO -lZ·SI'l 

useful to study more Scandinavian textiles of the Ro
man Iron Age which may be considered to be definite 
local products, in order to establish the nature of the 
native fleeces at that time. The same is true of the Vi
king Age when the anachronistic shortwool types ap
pear in the fine quality textiles whose origin is open to 
question. More samples of raw wool would also be ex
tremely useful. 

We hope that this report has shown that a widening 
of the database for both dyes and fleece types would 
considerably improve our understanding of textile 
manufacture, and, more significantly for the archaeolo
gist, of trade in textile products. P.W. 

Lise Bender Jergensen, University of Copenhagen, Institute of Pre
historic Archaeology, Vandkunsten 5, DK-1467 Copenhagen K. 
Penelope Walton, 12 Bootham Terrace, York Y03 7DH, England. 



188 

Acknowledgements 

The authors would like to thank all those who have helped in 
gathering samples, in particular Bente Magnus of the Historisk 
Museum in Bergen, Klaus Tid ow of the Textilmuseum Neumiinster, 
and Else 0stergaard of the Textile Conservation Laboratory at 
the National Museum of Denmark. We are also grateful to the 
Danish Research Council of the Humanities, who funded the 
work; to Perkin-Elmer Ltd. who generously loaned the spec
trometer; and to the Carlsberg Foundation who has funded 
LBJ' s research project. Thanks are also due to the staff of the 
York Archaeological Trust Conservation Laboratory where 
the analyses were carried out. 

REFERENCES 

BENDER j0RGENSEN, L. 1984: North European Textile Pro
duction and Trade in the 1st Millenium AD. A Research 
Project. journal r.if Danish Archaeology 3, pp 124-134. Odense. 

- 1986: Forhistoriske textileri Skandinavien (Prehistoric Scandina
vian Textiles). Nordiske Fortidsminder Bd. 9. Copenhagen. 

FoRBES, RJ. 1964: Studies in Ancient Technology, Vol. IV, 2nd 
edition. Leiden. 

HALD, M. 1980: Ancient Danish Textiles from Bogs and Burials. 
Publications of the National Museum, Archaeological
Historical Series, Vol. XX. Copenhagen. 

MuNKSGAARD, E. 1982: The Gallic Coat from Renbjerg. Textil
symposium Neumiinster, pp 41-43. N eumiinster. 

RYDER, M.L. 1964: The History of Sheep Breeds in Britain. 
Agricultural History Review, Vol. XII, pp 1-12,65-82. 

- 1969: Changes in the Fleece of Sheep Following Domestica
tion. In P.J. UcKo & C.W. DrMBLEBY: The Domestication and 
Exploitation r.if Plants and Animals, pp 495-521. 

- 1977: Some Miscellaneous Ancient Fleece Remains.Journal 
r.if Archaeological Science 4, pp 177-181. 

- 1981: Wools from Vindolanda.Joumal r.if Archaeological Science 
8, pp 99-103. 

- 1982: European Wool Types from the Iron Age to the 
Middle Ages. Textilsymposium Neumiinster, pp 224-238. Neu
miinster. 

- 1983a: Sheep and Man. Duckworth, London. 846 pp. 
- 1983b: A Re-assessment of Bronze Age Wool. journal of 

Archaeological Science l O,_pp 327-331. 
RYDER, M.L. & HEDGES,J.W. 1973: Romerzeitliche Wollreste 

aus Deutschland und Danemark. Archiiologisches Korrespon
denzblatt, pp 359-362. 

SCHAEFER, G. 1941: The Cultivation of Madder. CIBA Review 
39, pp 1398-1406. 

TAYLOR, G. W. 1983a: Detection and Identification of Dyes on 
Pre-Hadrianic Textiles from Vindolanda. Textile History 14, 
pp 115-124. 

- 1983b: Detection and Identification of Dyes on Anglo-Scan
dinavian Textiles. Studies in Conservation 28, pp 153-160. 

WALTON, P. 1981: The Textiles. In B. HARBOTTLE, M. ELLI
SON: An Excavation in the Castle Ditch, Newcastle upon 
Tyne, 1974-76. Archaeologia Aeliana, 5th Series Vol. IX, pp 
190-228. 
(forthcoming) The Textiles from 16-22 Coppergate. The 
Archaeology of York 17/5 (series ed. P.V. ADDYMAN). 

WILD, J.P. 1977: Vindolanda III: The Textiles (pub. Vindolanda 
Trust, Hexham). 




