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Abstract 

In the Bronze Age wood was used for various purposes and can be found at the mining site as 
mining timber (log wood), lighting chips, tool handles and tools, trugs, binding material and 
round wood as material for surface buildings. Wood species as well as diameter of logs and 
other details were determined. 

Mining timber consisted almost in equal parts of fir and spruce. Lighting splints were almost 
all made of fir wood. Filling-trugs and buckets were made out of overgrown fir stumps. Few 
findings from the surface were dominated by larch wood.  

The diameter of mining timber varied between several centimetres up to 25 cm. Lighting chips 
were split off knot-free bud logs of fir with a diameter of 20-30 cm. The overgrown fir stumps, 
which were used for filling-trugs and buckets, showed higher diameters (25-35 cm). Putting all 
these data together it is obvious, that the whole tree – from the stump to the crown – was used. 
The upper part (the crown) was used for mining timber. The knot-free bud log was used to split 
off the lighting chips. The remaining stump started to overgrow and was used later to produce 
filling-trugs and buckets. 

 

Introduction 

There is a long tradition of excavations at the prehistoric salt-mine Hallstatt. At present, the 
major archaeological focus lays at the Bronze Age salt mining activities. Intensive excavations 
have taken place for years at the site “Christian von Tusch-Werk, Alter Grubenoffen” (Kern et 
al., 2008). Due to the perfect preservation in rock salt organic materials, mainly wooden arte-
facts, have been found (Barth & Lobisser, 2002). Wooden findings refer to mining timbers, 
lightning chips, tool handles, bowls and cups and partially buildings at the surface.  
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This paper is focusing on the Bronze Age mining period and presents results of wood identifi-
cation and the analyses of diameter and growth of mining timber and lightning chips and over-
grown stumps. Due to the high number of fir-samples hypotheses about the forest utilization 
are stated. 

 

Material and Methods 

The site  

The village Hallstatt in Upper Austria is located directly next to the lake Hallstatt (532 m a.s.l., 
13°E 39' 0'', 47°N 34' 60''). The “Salzbergtal” is surrounded by steep rocks in the north and in 
the south and in the west there is the Mountain Plassen narrowing the area (Barth & Lobisser, 
2002). This specific geographic situation is confining the source area for logs to 900 to 1400 m 
a.s.l. (Grabner et al., 2006; Grabner et al., 2007). Because of the very steep entrance to the 
“Salzbergtal”, trading of mining timber is almost impossible. Lightning chips are not heavy, 
but voluminous. Because of the very huge number of such findings, the utilization of trees 
growing at the “Salzbergtal” is very likely. The origin of the used logs is of high importance 
for the reconstruction of the forest utilization. 

 

Mining timber 

In prehistoric times mining timber was used to secure the galleries and to construct platforms 
in the vertical shafts (Reschreiter & Barth, 2005; Grabner et al., 2009). Most of the timbers 
found in the mines broke down when surface material, i.e. mostly clay, has filled up the mine 
in prehistoric time.  

719 samples from mining timbers have been analysed up to now. Wood species were identified 
by microscopic analysis (Wagenführ, 1989) and the tree-rings widths were measured. The 
diameters of the mining timber were determined by averaging two measurements done in per-
pendicular directions.  

 

Lightning chips 

One of the preconditions for working below ground is enough light. For this reason miners of 
the Bronze Age used lightning chips. The remains of burnt lightning chips can be found in very 
high numbers. These 80 to 100 cm long chips were split off the logs – mainly in radial direc-
tion (Morton, 1927).  
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In total we analysed 300 chips. Again, tree species and ring-width were determined following 
the same procedure as for the mining timber. The outermost diameters of the logs, from which 
the chips were split off, were determined by comparison of the curvature of the tree-rings with 
concentric circles in 5 cm distance drawn on paper (Klein, 2006).  

 

Filling-trugs 

Filling-trugs, so called “Schwingen” were used together with scrapers, “Kratzen”, (used like a 
broom) to collect the salt and to fill it in leather transportation bags. These trugs were made out 
of halved tree segments with wooden bottoms corded.  

42 trugs originating from the salt-mine in Hallstatt were analysed (Klein, 2006). Stem diame-
ter, ring width and wall thickness of the trugs were measured. 

 

Results and Discussion 

Mining timber 

719 logs of mining timber out of the site Christian von Tusch–Werk, Alter Grubenoffen, 
showed the following distribution of wood species (see Fig. 2): fir 42.1%, spruce 43.1%, 9.5% 
beech, 2.0% maple, 1.0% larch and 0.3% ash (2.0% not possible to determine). 

The remnants of two wooden buildings, originating in the Bronze Age, were determined as 
larch wood (Barth & Lobisser, 2002; Grabner et al., 2006). 

The mean diameter of the mining timber was 10.0 cm (± 5.8 cm). Most (92%) of the fir timber 
had diameters below 20 cm. The average ring width was 2.03 mm for all species. Fir logs were 
smaller and showed slightly wider tree-rings than the mean values of all species, which could 
be attributed to younger trees. A lot of the mining timbers show a high amount of big knots – a 
hint of juvenility, e.g. the utilization of young trees or of the crown. 

 

Lightning chips  

Almost all (93%) lightning chips found at the Christian von Tusch-Werk, Alter Grubenoffen 
were split from fir-logs (Fig. 2). Lightning chips are usually made of resinous wood, like Scots 
pine or Black pine (Ast, 2001) and called torch wood. Fir wood does not have resin ducts, 
except traumatic ones. It is still unclear why fir wood was used to produce lightning chips. 

To produce these chips the outermost part of the bud log, usually free of branches, has to be 
used.  
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Fig. 1: The outer surface of a transportation bin with not-aligned wooden structure (over-
grown stump –A) and the inner surface, presenting the regular wooden structure of the stem 
prior to felling (B). 

 

 

Fig. 2: Variation of wood species for mining timber (719 samples), lightning chips (300 sam-
ples) and filling-trugs (28 samples). Also the mean ring width and the classes of stem diame-
ter are given. 

A B
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Filling-trugs 

28 out of 42 (67%) studied filling-trugs were made of overgrown stumps. Because of the not-
aligned structure - tracheids are often growing in a spiral (Fig. 1 A) – it was easy to recognize 
this type of wood. Almost 79% of the trugs made out of overgrown stumps were made of fir 
wood (Fig. 2). The trugs made of regular wooden tissue were made of fir (5 pieces), maple (7 
pieces) and beech (1 bin).  
Trugs made of overgrown stumps had a mean diameter of 39.2 cm  

 

Reconstruction of the stem utilization 

To reconstruct the utilization of a single tree stem the ring width and the stem diameter of min-
ing timber, lightning chips and filling-trugs – all made of fir wood - were compared (Fig. 2).  

Mining timber had a mean diameter of 9.0 cm (ranging from 2.7 to 34.0 cm); the mean diame-
ter of the stems, where the lightning chips were split of, was 29.4 cm (ranging from 10 to 80 
cm) and the mean diameter of the overgrown fir-stumps was 39.2 cm (ranging from 15 to 80 
cm). The mean ring width of the fir samples was: for the mining timber 2.12 mm; for the light-
ning chips 1.72 mm and for the regularly grown wood of the trugs made of overgrown stumps 
0.67 mm.  

From the higher growth level of the mining timber juvenility of trees can be arisen. The utiliza-
tion of younger trees, as well as the utilization of the uppermost part of the tree (i.e. the crown) 
may lead to wide rings.  

It seems presumable that the whole stem was used for three different utilizations:  

- The top of the tree (the crown), with diameters from 5 to 20 cm was used as mining tim-
ber.  

- The branchless, outermost wood of the bud-log with diameters of 15 to 30 cm was used to 
split off lightning chips.  

- The stumps of the fir trees, which started to overgrow with diameters ranging from 25 to 
35 cm was used to produce filling-trugs. 
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Conclusions 

Fir wood was used at high proportions for mining timber, lightning chips and for filling-trugs. 
Because of the high number of analysed samples, it was possible to reconstruct the stem utili-
zation: 

A whole tree utilization can be stated. The top of the tree was used for mining timber, the upper 
part to split off lightning chips and even the overgrown stumps were used. 

To build natural root graftings, a closed canopy forest is necessary. A dense forest is also help-
ful to reduce the number of branches at the bud log.  

Dense forest with single stem utilization can be concluded for the Bronze Age at Hallstatt. 
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