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App. CA1 Hallstatt period textile 
finds from the Netherlands

By K. Grömer

This appendix summarizes the technical data regarding the textiles from Oss-Vorsten-
graf and Uden-Slabroek as determined by K. Grömer from the Vienna Natural History 
Museum. She performed an extensive analysis of all material, and while her results are 
also available as Report Textile Archaeology 2015/7 from the Natural History Museum 
Vienna they are included here as this Catalogue brings together all the new research into 
the elite burials. Section C2.7.2 discusses the technical aspects and terminology used in 
textile analysis. For this research measurements of technical details of the textile were 
carried out with a DinoLite Digital Microscope. Using the thread diameter, fine struc-
tures of the textile and details of patterns and seams could be documented. Fiber analysis 
was carried out by means of a Scanning Electron Microscope (JEOL, JSM-6610LV) 
at the Central Research Laboratories, located at the Vienna Natural History Museum. 
Electron microscopy is applied to study objects down to micro- and even nanometer 
scale (0.000001 mm) in a structural or analytical way.
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CA1.1 Textiles from Oss-Vorstengraf

Textile on Mindelheim sword (OV.06; see Fig. CA1.1)
Description of the find: sword with four kinds of textiles on different parts of the object: There is a coarser tabby OV.06-1 (Textile A) on the side of the han-
dle. The blade is covered by three different fabrics: on the outside coarser tabby OV.06-2 (Textile B), multiple layers of a fine diamond twill OV.06-3 (Textile C) 
and finer tabby OV.06-4 (Textile D). The strongly destroyed remains on the inner side of the blade might be identified as deriving from the fine diamond twill 
OV.06-3 (Textile C)

Coarser tabby OV.06-1 (Textile A)
Size: 35 x 15 mm
Color and material: rust-red, material not detected, no sampling possible
Identification warp and weft: no selvedge survived 

Technical details: Thread system 1 Thread system 2

Yarn/plied yarn single yarn single yarn 

Twist direction z s

Twist angle ? ? 

Thread thickness 0.5 mm 0.4–0.5 mm

Thread count (threads per cm) 5–6 not countable

Weave type: tabby
Surface, seams, hems, patterns: -
Remarks: due to conservation practices, textile destroyed and rubbed-off

Medium fine tabby OV.06-2 (Textile B)
Color and material: rust-red, material not detected, no sampling possible
Size: ca. 7 x 8 mm visible
Identification warp and weft: no selvedge survived 

Technical details: Thread system 1 Thread system 2

Yarn/plied yarn single yarn single yarn 

Twist direction z z

Twist angle 20–30° 20–30°

Thread thickness 0.4 mm 0.4 mm

Thread count (threads per cm) ca. 15 14–15 

Weave type: tabby
Surface, seams, hems, patterns: -
Remarks: dense fabric: micro-stratigraphy: weave OV.06-2 between sword blade and diamond twill OV.06-3

Fine diamond twill OV.06-3 (Textile C)
Color and material: rust-red, material not detected, no sampling possible
Size: ca. 85 x 40 mm
Identification warp and weft: no selvedge survived 

Technical details: Thread system 1 Thread system 2

Yarn/plied yarn single yarn single yarn 

Twist direction s z

Twist angle 30° 30°

Thread thickness 0.2 mm 0.2 mm

Thread count (threads per cm) ca. 20–24 ca. 20–24

Weave type: diamond twill, with point repeat in one direction, displacement in the other
Surface, seams, hems, patterns: -
Remarks: multiple layers (more than 6), covering the sword blade on different parts on the out- and inner side, going through one edge; textile on 
the inner side of the sword very destroyed, but might belong to this fabric. Between sword blade and diamond twill sometimes the tabby OV.06-2 
can be seen and on the diamond twill there are fragments of another tabby OV.06-4.

Tab. CA1.1 Technical data textile analysis on Mindelheim sword (OV.06) by K. Grömer.
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Textile C
Textile B
Sword 

Inner side
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OV.06
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Fig. CA1.1 The microstratigraphy 
of the textiles from Oss-Vorstengraf. 
Microstratigraphy by Angelika Rudelics, 
University Vienna, Austria; photographs by 
P.J. Bomhof ©RMO.
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Finer tabby OV.06-4 (Textile D)
Color and material: rust-red, material not detected, no sampling possible
Size: ca. 5 x 5 mm
Identification warp and weft: no selvedge survived 

Technical details: Thread system 1 Thread system 2

Yarn/plied yarn single yarn single yarn 

Twist direction s z

Twist angle 30° 30°

Thread thickness 0.3–0.4 mm 0.3–0.4 mm

Thread count (threads per cm) 16 16

Weave type: tabby
Surface, seams, hems, patterns: -
Remarks: this tabby is partly visible as top layer on the diamond twill

Tab. CA1.1 (continued).

Textile on iron knife (OV.24)
Description of the find: iron knife with coarse textile fragments (OV.24-1) on one side of the blade preserved, folding over the edge of the back of the knife. 
The textile can be identified on two parts of the blade, in one case it is covered by leather (OV.24-2). On old photos (before restoration) the textile was better 
visible.

Coarse tabby OV.24-1 (Textile F)
Color and material: rust-red, material not detected, no sampling possible
Size: 30 x 26; 30 x 25 mm
Identification warp and weft: no selvedge survived 

Technical details: Thread system 1 Thread system 2

Yarn/plied yarn single yarn single yarn 

Twist direction s z

Twist angle 30° 30–40°

Thread thickness 0.6 mm 0.6 mm

Thread count (threads per cm) 12 7

Weave type: tabby
Surface: very dense, slightly ribbed appearance due to different thread counts in warp and weft
Seams, hems, patterns: -
Remarks: Microstratigraphy: the tabby OV.24-1 is directly attached to the knife blade; it is partly covered by leather 

Leather (OV.24-2)
The leather is clearly visible, but the type of animal and the type of tanning cannot be identified, because clear identifying characteristics (grain 
pattern, texture) are missing.

Tab. CA1.2 Technical data textile analysis on iron knife sword (OV.06) by K. Grömer.
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Textile on iron rings (OV.16)
Description of the find: pack of iron rings, items strongly restored, but still on 2 rings textiles of two different kinds are visible: on a smaller ring a coarse 
tabby (OV.16-1) and on the side of the multiple-packed rings a diamond twill in at least 4 layers (OV.16-2).

Coarse tabby OV.16-1 (Textile A)
Color and material: rust-red, material not detected, no sampling possible
Size: 18 x 6 mm
Identification warp and weft: no selvedge survived 

Technical details: comparable to OV.06-1 and OV.18

Weave type: tabby
Surface: open weave
Seams, hems, patterns: -
Remarks: surface worn out; on top of the textile a blackish substance visible. It could not ne identified clearly, maybe leather or residues from 
conservation process

Fine diamond twill OV.16-2 (Textile E)
Color and material: rust-red, material not detected, no sampling possible
Size: 36 x 19 mm
Identification warp and weft: no selvedge survived 

Technical details: Thread system 1 Thread system 2

Yarn/plied yarn single yarn single yarn 

Twist direction s z

Twist angle 40–50° 40°

Thread thickness 0.3 mm 0.3–0.4 mm

Thread count (threads per cm) not countable not countable

Weave type: diamond twill
Surface, seams, hems, patterns: -
Remarks: folded textile? Poor visibility due to heavy restoration

Tab. CA1.3 Technical data textile analysis on iron rings (OV.16) by K. Grömer.

Textile on iron ring (OV.18)
Description of the find: iron ring with textile on one side, not going around 

Coarser tabby OV.18-1 (Textile A)
Color and material: rust-red, no SEM possible
Size: 24 x 7 mm
Identification warp and weft: no selvedge survived 

Technical details: Thread system 1 Thread system 2

Yarn/plied yarn single yarn single yarn 

Twist direction s z

Twist angle 25° 30°

Thread thickness 0.4 mm 0.4–0.5 mm

Thread count (threads per cm) 5–7 ca. 6

Surface: open weave, low cover factor
Seams, hems, patterns: -
Remarks: very destroyed 

Tab CA1.4 Technical data textile analysis on iron rings (OV.16) by K. Grömer.
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Loose textile (OV.39–42)
Description of the find: box with different textile fragments in decomposed state from the inside of the situla. No exact localization of single elements 
possible. The content of the box was sorted by different weave types. Those were compared with the weave types identified on the bronze and iron objects 
from the situla. All weave types except the coarse tabby OV.24-1 (Textile F) from knife could be identified. Here, the descriptions just extend the information 
given for the bronze objects. Additionally, two more weave types (Textiles G and H) were recognized, which differ from those recorded on the artifacts. Those 
will be described here in detail.
Textile A There are two loose fragments of this textile identified in box OV.42. They are very small, less than 10 x 10 mm).
Textile B There are two loose fragments of this textile identified in box OV.42, they are single layers, less than 10 x 10 mm.
Textile C This is the most abundant textile In box OV.42. There are a lot of loose fragments of this textile with quite large lumps of multiple layers. There are 
four chunks bigger than 35 x 35 mm, with the largest chunk measuring ca. 40 x 50 mm. Some nine fragments are 20 m long and between 10-20 mm wide, 
and there are over a dozen smaller chunks. Very few chunks are single or double layers of textile, and most appear to be between 4-8 layers of textile, with 
one fragment being four layers folded double.
Textile D Tabby that in two cases is attached to a lump of Textile C textile. In one case the Textile D is on Textile C, but the other case shows a single layer of 
Textile D folded inside several layers of Textile C. This means that Textile D can also be identified as a grave good.
Textile E There are only a few very small fragments of this textile in box OV.42.
Textile G Coarse twill, only very small sample in box OV.42
Textile H Plied yarn, wrap, band weave, only very small sample in box OV.42

Coarser tabby (Textile A)
Color and material: rust-red and blackish, sample for SEM taken
Size: < 10 x 10 mm (2 fragments)

Technical details: comparable to OV.06-1, OV.16-1 and OV.18

Weave type: tabby
Surface: open weave
Seams, hems, patterns: -
Remarks: some fragments identified

Medium fine tabby (Textile B)
Color and material: rust-red and blackish, sample for SEM taken
Size: < 10 x 10 mm (2 fragments)

Technical details: comparable to OV.06-2

Weave type: tabby
Surface: open weave
Seams, hems, patterns: -
Remarks: -

Fine diamond twill (Textile C)
Some lumps of the weave were separately stored in boxes OV.39–40; more items has been sorted out from box OV.42. Fine diamond twill, folded into 
multiple layers
Color and material: black to reddish-brown, sample for SEM taken
Size: there are a lot of loose fragments of this textile with quite large lumps of multiple layers. There are four chunks bigger than 35 x 35 mm, with 
the largest chunk measuring ca. 40 x 50 mm. Some nine fragments are 20 mm long and between 10–20 mm wide, and there are over a dozen 
smaller chunks. 

Technical details: comparable to OV.06-3; but here a thread count of 20–22 in one system; 24–26 in the other recorded

Weave type: diamond twill, with point repeat in one direction, displacement in the other
Surface: surface sometimes very destroyed; different preservation conditions
Seams, hems: in box OV.42 a bigger blackish lump with stitches (overcast-stitch?).
Sewing thread: ca. 0.3 mm sZ-plied yarn
Stitch distance: 3 mm, regular
Twill structure: diamond twill repeats 15 in one direction, 20 in the other. After Bender Jorgensen 24(?)
Remarks: folded lumps of Textile C, sometimes one layer of Textile D folded (see mcrostratigraphy)
Very few chunks are single or double layers of textile, and most appear to be between 4–8 layers of textile, with one fragment possibly being a total 
of 10 layers. One textile chunk is four layers folded double around a single layer of Textile D textile. 

Finer tabby (Textile D)
Color and material: dark, sample for SEM taken
Size: unknown (2 fragments, attached to fragments of Textile C)

Technical details: comparable to OV.06-4

Weave type: tabby
Surface: open weave
Seams, hems, patterns: -
Remarks: Textile D in box OV.42 only identified, when still attached to fine diamond twill Textile C, there are 2 lumps of multilayered Textile C with 
one layer Textile D folded in
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Medium fine diamond twill (Textile E)
Color and material: rust-red and blackish, sample for SEM taken
Size: ca. 15 x 15 mm (ev. no. of fragments), several fragments

Technical details: comparable to OV.16-2. Additional identification: thread count ca. 20 threads per cm in warp and weft. No repeat countable, 
fragments are too small; but it must be more than 10

Weave type: diamond twill with point repeat
Surface: on the better preserved items surface very flat and regular, high quality object
Seams, hems, patterns: -
Remarks: also multilayered, at least 6 layers; maybe it was the bottom textile placed, folded

Coarse twill (Textile G)
Color and material: rust-red and blackish, SEM sample taken
Size: <10 x 10 mm
Identification warp and weft: no selvedge survived 

Technical details: Thread system 1 Thread system 2

Yarn/plied yarn single yarn single yarn 

Twist direction z s

Twist angle 20° 20°

Thread thickness 0.4 mm 0.4–0.5 mm

Thread count (threads per cm) 5–7 ca. 6

Weave type:
Surface: on some fragments the surface is heavily worn; use-wear or caused by degradation process?
Seams, hems, patterns: -
Remarks: threads low twist 

Repp (Textile H)
Color and material: rust-red and blackish, SEM sample taken
Size: 5 x 12 mm (2 fragments)
Identification warp and weft: no selvedge, but due to weave structure (repp) it seems feasible to identify the plied yarn as warp

Technical details: Thread system 1 Thread system 2

Yarn/plied yarn plied yarn single yarn

Twist direction zS z

Twist angle 20° 20°

Thread thickness 0.8 mm 0.3–0.4 mm

Thread count (threads per cm) not countable not countable

Weave type: repp
Surface: -
Seams, hems, patterns: -
Remarks: no selvedge survived, maybe it was a repp band, as comparable finds from Hallstatt demonstrate

Tab. CA1.5 Technical data textile analysis on iron rings (OV.16) by K. Grömer.
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CA1.2 Textiles from Uden-Slabroek

Textile on bracelet (US.07)
Description: coarse twill (US.07-1; Textile A) in 2–3 layers on the right bracelet, covered by fragments of a finer twill (US.07-2; Textile B)

Coarse twill (no. US.07-1; Textile A)
Color and material: sheep wool, some kemp; more or less brownish, in oblique light some colours visible (brighter, reddish) and darker. In 
Microscope bluish threads visible. Dyestuff analysis carried out by N. van Bommel
Size: 2 major pieces (ca. 70 x 30 mm and 40 x 20 mm)
Identification warp and weft: no selvedge survived 

Technical details: Thread system 1 Thread system 2

Yarn/plied yarn single yarn single yarn 

Twist direction z z

Twist angle 30–40° 30–40°

Thread thickness 0.5–0.7 mm 0.6–0.8 mm

Thread count (threads per cm) 9 11

Weave type: 2/2 twill (more than 30 threads countable without point repeat)
Surface: rubbed off and worn out, looks felted inside and outside: maybe from degradation process or use-wear
Seams, hems: -
Patterns: color pattern: different colors in warp and weft visible, especially well seen on the small fragment
Remarks: soft and warm textile, yarns irregularly spun

Finer twill (no. US.07-2; Textile B)
Color and material: sheep wool, brownish
Size: ca. 15 x 15 mm
Identification warp and weft: no selvedge survived 

Technical details: Thread system 1 Thread system 2

Yarn/plied yarn plied yarn plied yarn 

Twist direction zS zS

Twist angle 20° 20°

Thread thickness 0.3–0.4 mm 0.3–0.4 mm

Thread count (threads per cm) 16–18 ca. 16

Weave type: 2/2 twill weave
Surface, seams, hems, patterns: -
Remarks: not well preserved, microstratigraphically over Textile A 

Tab. CA1.6 Technical data textile analysis of textiles on large bronze bracelet (US.07) by K. Grömer.
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Textile on bracelet set (US.08; see Fig. CA1.2)
Description: coarse twill (No. US.08-1; Textile A) in layers, covered by fragments of a finer twill (US.08-2; Textile B). Here leather (No. US.08-3) could be 
detected above Textile B. 

Coarser twill (no. US.08-1; Textile A)
Color and material: brownish
Size: 3 larger fragments: ca. 30 x 15mm; ca. 35 x 20 mm; ca. 45 x 20mm

Technical details: comparable to US.07-1

Weave type: 2/2 pointed twill (unlike to no. US.07-1 here the point repeats could be detected)
Surface: very decomposed state
Seams, hems, patterns: -
Remarks: bigger parts of the textile survived, sometimes more layers (2–3)

Finer twill (no. US.08-2; Textile B)
Color and material: brownish
Size: -

Technical details: comparable to US.07-2

Weave type: 2/2 twill
Surface: very decomposed state
Seams, hems, patterns: -
Remarks: the textile is poorly visible

Leather (no. US.08-3)
Surface visible and texture, no grain could be identified, therefore no animal type determinable

Tab. CA1.7 Technical data textile analysis of textiles on bronze bracelet set (US.08) by K. Grömer.

Leather
Textile B
Textile A
Bronze bracelet

5 cm

Fig. CA1.2 The microstratigraphy of the bracelet set (US.08; left) 
and the bracelets in excavation at Restauratieatelier Restaura 
(right). Microstratigraphy by Angelika Rudelics, University Vienna, 
Austria; photograph by Restauratieatelier Restaura, Haelen.
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Textile on anklet (US.09)
Description: layers of coarse twill (Textile A) with a pattern visible on bronze anklet 

Coarser twill (US.09-1; Textile A)
Color and material: brownish and light
Size: four larger fragments (ca. 65 x 45 mm; 35 x 30; 50 x 15 mm; 40 x 20 mm) and roughly a dozen fragments smaller than 20 x 20 mm

Technical details: comparable to US.07-1 and US.08-1

Weave type: 2/2 pointed twill; point repeat on the smaller one: repeat after more than 20 threads
Surface: very well preserved, under oblique light even the pattern is visible
Seams, hems: -
Patterns: pattern countable: from left to right: 6 dark threads, 8 light threads, 8 dark, 2 light; from top to bottom: 4 dark threads, 8 light, 8 dark.
Maybe it was a regular checkered pattern of alternating 8 dark and 8 light threads in warp and weft. After the dyestuff analysis red and blue 
dyestuffs could be detected. It was a pattern in bright red and blue block checks
Remarks: folded textile, two layers at least; bigger parts of the textile survived, sometimes more layers (2–3 layers)

Tab. CA1.8 Technical data textile analysis on bronze anklet (US.09) by K. Grömer.
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App. CA2 Chieftain’s grave of 
Oss through three restorations

The restoration history of the Chieftain’s grave of Oss is described in this appendix. 
Any comments made by Holwerda (1934) or Modderman (1964) regarding specific 
objects are directly quoted. Their comments, combined with those made by Kempkens 
and Lupak (1993a), are needed to understand how the physical appearance, and our 
understanding, of the artifacts have changed through time. This information was needed 
to clarify the mistakes that were made in the numbering of artifacts following the last res-
toration (see Section C3.1 and C26.2). The inventory numbers of the National Museum 
of Antiquities in Leiden (RMO) given are those as they appear on the physical objects 
today. Objects that have been renumbered also have their previous inventory number 
listed. A ‘2011’ number therefore refers to the current number, while a ‘1964’ number 
refers to the number an object had prior to the 1992/’93 restoration.

CA2.1 Explanation of the categories

No.: Gives the unique number used in this dissertation.

RMO inventory number: Gives the individual Museum inventory number of the 
object(s).

Object description: Gives a short description of the object(s), see also Section C26.2.

Inventaris boek 1933: Describes the object(s) listed under that number in the inventory 
book of the Dutch National Museum of Antiquities from 1933, quoted in the original 
Dutch (©RMO).

Holwerda (1934): Quotes how Holwerda described an object in his article “Een vroeg 
Gallish vorstengraf bij Oss (N.B)”. Figures mentioned are those in Holwerda (1934).

Modderman (1964): Quotes how Modderman described an object in his article “The 
Chieftain’s grave of Oss reconsidered”. Figures mentioned are those in Modderman (1964). 
Includes my own comments regarding numbering problems.

Kempkens and Lupak (1993a): Summarizes how Kempkens and Lupak treated an 
object during the 1992/’93 restoration. Information listed here is ©RMO.
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