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_____________________________________________________________________________ 

Abstract: Much of the knowledge of the utilization and the properties of wood as raw material began to 
get lost with the onset of the industrialisation. As a result old traditions of handicrafts are disappearing 
nowadays. This loss of knowledge was described for the first time at the beginning of the 20th century by 
a folklorist (Blau, 1917) working in Bohemia.To bridge this gap of knowledge, we started to study 
historical wood utilization at wooden objects from archaeological excavations and collections of wooden 
artefacts. Nowadays not available knowledge is conserved in historical books, too. Descriptions of wood 
species can be found back to the 17th century. The wisdom of old handicrafts is another resource to 
rediscover knowledge and skills.In Austria 49 different wood species were in use in former times. These 
species were described due to the proven utilization. The comparison with historical literature showed 
high similarities. For example, the analyses of wooden boxes from the prehistoric salt mines in Hallstatt, 
Austria, showed, that ash-bands were used. These bands, like found in historical baskets, are made of 
just one single latewood band. The procedure of getting such bands is not described. An old handicraft-
man was still using this technique of hammering the ash-logs. Due to the combination of scientific 
analyses, the study of historical literature and oral history, it was possible to re-describe forgotten 
knowledge and skills. 

_____________________________________________________________________________ 
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1. Introduction 

The ethnologist Josef Blau wrote the following sentence in 1917: “Old principles of economics and 
operation, old inherited skills, knowledge and experiences together with necessary knowledge of 
language and culture are retreating to higher mountains in forest areas.” („Die alte Wirtschafts- und 
Arbeitsweise, die lang her vererbten Fertigkeiten, Kenntnisse, Erfahrungen und Zustände und mit ihnen 
viel nötiges Sprach- und Kulturgut ziehen sich immer höher die Wälder und Berge hinauf.“) (Blau, 1917, 
222). 

Wood was, and is one of the most important raw materials with a still increasing demand. The 
utilization of wood has a wide cultural-historical dimension with a long time axis. The oldest 
wooden findings (tools as well as fire wood) date about 400.000 years back in time. Wood was 
always accompanying the human development (Radkau, 2007, 19). Since a long time the skills 
and cleverness of the human beings was set up due to the utilization of wood (Radkau, 2007). 
Up to several decades ago, children did know which wood species was used to build arrows 
and bows or which wood provided the best pipes. All craftsmen as well as farmers were 
specialists in utilizing wood. The quality of the wood work done at several farm houses was 
comparable to the wooden goods produced by handicrafts (joiners and carpenters) – due to 
the skills and experiences of the farmer (Moser, 1949). At different professions, it was 
necessary to have sufficient skills of wood utilization for doing all kind of reparation. Various 
necessary wooden tools and devices were produced by the crafts people themselves (Radkau, 
2007).  

Up to a short time ago, almost all devices were made out of wood. Iron and other metals – a 
sign of wealth – were too expansive for farmers (Blau, 1917, 213). Wood was widely available 
and easy to process – compared to other materials (Gayer, 1939). Human beings were 
dependent on the production of all goods with the help of wood. Roof constructions, at log 
houses even the walls, dishes, furniture, tools and household appliances were made of wood. 
Even goods, which are made nowadays commonly out of metal – like machinery, spindles, axes 
and gear wheels were made of wood. In the 18th century, machine building was part of the 
carpenters work (Fuchs, 2012). 

Although, wood played an important role in Austria, a lot of knowledge and experience on the 
utilization and the processing of this raw material has been lost during the last decades. The 
goal is to safeguard still existing knowledge and experience and especially to rediscover lost 
knowledge. 

2. Wood scientific analyses and experimental archaeology 

Different scientific methods to analyse wood are available. A few case studies should present 
the methods as well as some results.  

2.1 Wood species identification  

The anatomy (structure) of the wood is the background of wood species identification. Not 
painted and discoloured pieces of wood can be determined due to macroscopic analyses 
(colour, texture, density and odour). To determine species in detail, microscopic analyses have 
to be done. The anatomical details are described in literature (for example: Wagenführ, 1988). 
These details can be seen at microsections, which are usually made by hand with razor blades.  

Each wood species is linked with specific properties, whereby they have special fields of 
utilization. For example, the wood species larch (European larch, Larix decidua) is very durable 
under water – in comparison to other softwood species.  
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2.2 Dendrochronology 

With the help of dendrochronology, wooden samples can be dated on a yearly-basis. 
Background is the pattern of tree ring widths. A fir tree grows under warm and moist 
conditions better then under hot and dry (for example: Cherubini, 2004). These differences can 
be visualized with the help of tree ring width measurements, which are the basis of the so 
called chronologies. Tree ring width pattern of historical samples can be synchronized and 
dated with such chronologies (for example: Stokes, 1968). The requirements of a successful 
dating are a minimum number of tree rings per sample of 30 to 50 rings and existing 
chronologies for the region and the time period (for example: Wimmer, 1998, 80). The result is 
that each single tree ring of the whole sample is linked with the calendar date. If there is bark 
on the outermost tree ring (so called Waldkante, waney edge or bark ring), the date describes 
the felling time of the tree.  

2.3 Experimental archaeology 

Archaeologists are limited to the “reading” and interpretation of findings. In case of wooden 
findings, beside the wood identification and the dating, tool traces as well as traces of the 
usage can be analysed. The shape and the handling of tools and tool handles changed 
completely during the last 2000 to 3000 years. Therefore the “reading” of such traces is often 
complicated. To improve the interpretation comparison with ethnological studies as well as 
experimental reproduction is helpful. There should be comparable traces using similar tools 
and material (for example: Sands, 1997, Coles, 2006, Mathieu 1997). 

Below, some successful case studies – dealing with scientific analyses as well as with 
reconstruction – will present rediscovered knowledge about wood processing. These case 
studies start in prehistoric times and end in modern times. 

3.  Tree felling in Bronze Age – Hallstatt, Austria 

Due to the conservation by rock salt uncountable numbers of organic findings like wood, 
textiles and animal skin are well preserved within the prehistoric (Bronze Age as well as Iron 
Age) salt mines of Hallstatt, Austria (for example: Kern, 2008, Grabner, 2010, 171-176). 

In the year 2009 a trunk with roots from a maple tree (Acer spp.) was found at the excavation 
site Christian von Tusch-Werk, Alter Grubenoffen. Like all other wooden findings, this tree was 
well preserved. The main interesting fact was that all tool traces from felling the tree were 
perfectly conserved, too. Therefore it was possible to precisely reconstruct the way of felling, 
which was proofed in experiments, as well. The bronze tool (like an axe) is well known due to 
different findings in the region. The tool handle is known due to numerous excavated 
remnants inside the salt mine (Grabner, 2014, 161-172). 

During the felling process the tree trunk was chopped from both sides. The lower stroke was 
done under an angle of 25-53°. The above one was steeper – so it was possible to remove the 
jags from chopping. The tree trunk was chopped from both sides till the tree broke down 
(Reschreiter, 2010, 32-34). This type of felling does not correspond to the felling with steel 
axes, which is known from historic times. In contrast to the prehistoric method there were also 
horizontal strikes to remove the jags (Gayer, 1876, 274). 

This knowledge was essential for understanding the Bronze Age forest management and wood 
working. In between several other tree trunks with similar traces were found. 
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4. Chopping a notch, Bronze Age, Hallstatt, Austria 

Mining timber with chopped notches was known since a long time at the Bronze Age salt 
mines. As recently as the staircase was found in 2004, the function of this special mining 
timber was clear: to carry the tenons of the steps (Reschreiter, 2005, 27-32). Analysing the 
ground of the groove, traces of an axe under an angel of 45° to the axis of the log became 
visible. Due to the experimental reconstruction of the staircase, it became clear, that it is 
necessary to do such angled strokes to remove the jags from the ground. Finally, it was clear 
that the notches were made with the help of axes and not with adzes.  

Another finding from Orth/Donau in Lower Austria from the 15th century AD (Fiebig, 2009) 
showed the same angled tool traces at the ground of the groove. Meaning that the same 
technique to chop the notches was in use for more than 3000 years – although the tools, or at 
least the metal of the tools changed completely. 

5. Bands made of ash wood for bins and baskets, Hallstatt, Austria 

Most of the known Iron Age splint boxes are originating from the Hallstatt salt mines. 
Reschreiter described and compared these bins and boxes (Reschreiter, 2009, 115-122). All 
analysed shrouds (walls) of these vessels were made of bands consisting just of a single tree 
ring of ash wood (Fraxinus excelsior). It was not familiar to us how to produce such bands or 
splints. Due to a long search an old handicraft man was found, who is still producing baskets 
out of the same type of bands. This basket maker documented this technique by filming. Fresh 
ash wood was splitted into radial pieces which were hammered and bent at the same time. 
Due to the hammering and the shear force, the earlywood vessels of the ash wood were 
destroyed and the wood separated into single-tree-ring-bands. Baskets made out of such 
bands were known in the region of Hallstatt (Salzkammergut), but also more to the east of 
Austria (Mostviertel and Schneeberg region in Lower Austria). 

It was possible to reproduce such ash bands and reconstruct the Iron Age bins.  

6. Production of boards and beams, medieval to post-modern, Stübing, Austria 

Each step of manufacturing the raw material wood left marks. If these traces are still visible, 
conclusions about the way of utilization can be drawn (like at archaeological findings).  

To set up the granary from Oberzeiring (now located at the Austrian Open Air Museum 
Stübing, Styria) – which dates back to 1724 – huge planks were used. They were about 12 cm 
thick and up to 52 cm in width. By producing such planks in the common way: one plank out of 
one log, a lot of chips would have been produced – the yield would have been very low (Grebe, 
1861, 62). Due to the higher stability of hewn wood compared to sawn one (Sichler, 1990, 
123), hewing was common up to the end of the 19th century to produce beams for roofing, 
walling of log cabins and ceilings. Due to the unusual high width of the planks, they were 
analysed to find and describe tool traces. Knots – the former branches – shrink more because 
of their higher wood density compared to the surrounding stem wood. Often the surface of 
the knots is lower than the surface of the stem wood. So, tool traces can be found there easier. 
At some knots, on the inner surface of the building, traces of a saw were determined. Due to 
the small area of investigation within the knots, it is not possible to differentiate between 
hand- and machine sawing. At the outer surface of the planks, free of degradation, close to the 
roof, traces of hewing with the broad axe were visible (broad axe as well as the previous 
weakening cuts with the axe). So, the logs were squared with the broad axe and afterwards 
splitted into two planks with the help of a saw. The inner surface was planed to gain a 
smoother surface. This method – the so called “Bewaldrechten” was described by Böhm 
(Böhm, 1911, 17): logs were squared by broad axes at the forest sites and sawn into planks 
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afterwards at different places. The reason was to reduce the weight of the logs for easier 
transportation. However, this granary was the only building at the museum, were such traces 
were found.  

The analyses of the translocated buildings of the museum in Stübing showed, that almost all 
planks or beams were produced with the help of the broad axe, while boards were sawn 
(manually or machine driven). Hellwag described, that boards were sawn since the 14th century 
(Hellwag, 1924, 302). The differentiation of hand- or machine sawn surfaces is complicated (as 
described above). It depends strongly on traces left by not skilled handicraftsmen – depicted 
by curved traces of the saw and irregular saw-strokes.  

Krauth mentioned that sawing of boards was done without respect to tree ring orientation 
(Krauth, 1899, 7-8). But radially oriented boards were preferred for floorings due to their 
higher durability (Krauth, 1899, 8).The analyses of almost 1000 boards and staves at the 
museum in Stübing showed, that at furniture the amount of radially oriented boards was 38%, 
of tangential 10%. At staves the share was: 78% radial and 3% tangential (Klein, 2014, 94). For 
these purposes mainly radially oriented boards were used. 

How was the further processing of boards? Looking at furniture (especially at the backboards) 
often boards in trapezoidal shape can be found – following the natural grown shape. 
Consequently, the outermost wood, which is higher in wood quality, was kept. The growth of 
softwood-trees (=tree ring width) is decreasing with increasing age; at the same time the wood 
density is increasing and the amount of knots is decreasing (Wimmer, 1994, 2-11). Due to their 
shape at radially oriented boards, the amount of wood lost during sawing or planing sharp 
edges is minimized.  

At 17 pieces of furniture all accessible boards (backboards, sideboards, door frames) were 
dendrochronological dated. At the same time, the amount of lost wood due to processing was 
tried to estimate (Klein, 2014). The backboards – often in trapezoidal shape – were processed 
less than others, ending in usually representing the youngest dates of the outermost tree rings. 
A cupboard, painted with the date 1819, was dendrochronological dated to 1814. The very low 
difference of five years is due to drying of the wood as well as to the production (sawing, 
planing – see above). Calculating the loss of wood according to these five rings (due to the 
average ring width) showed that just 6.6 mm were lost. As the drying time of the wooden 
boards has to be taken into account, a very small amount of wood was lost to produce the 
sharp edges (Klein, 2014). 

7. Drying of wood  

Back to the above described cupboard: The difference between the painted and 
dendrochronological date was just five years. As the boards showed sharp edges, a loss due to 
manufacturing was obvious. Reducing the five year difference by the loss of wood – of some 
tree rings = years – a short drying time has to be stated. 

The drying of wooden parts for violins was described as taking up to 50 years (Ille, 1975). But 
Beuting mentioned for the same pieces of wood just three years (Beuting, 2011, 273-283). An 
old rule of handicrafts said that drying of one centimetre of thickness of softwood takes 0.6 to 
one year (Niemz, 1993, 62). According to this rule, the boards of the cupboard were dried two 
to three years, ending in a loss of wood by processing of two to three tree rings (years), too. To 
speed up the drying of the boards, they were stored with spacing strips in barns (Hellwag, 
1924, 307). 
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How was the processing of big beams – like for roof constructions – organized? Logs were 
always processed under fresh conditions – hewing with the broad axe as well as sawing 
(Grebe, 1861, 51, Böhm, 1911, 16-17, Sichler, 1990, 123, Fischer-Kohnert, 1999, 28, King, 2000, 
17). Was it the same for the further processing of beams for roof constructions? 

Hundreds of roof constructions in eastern Austria were sampled and dendrochronological 
dated within the last years. During sampling the counting marks (Abbundzeichen) of the beams 
were found regularly. These marks are written with red chalk, hewed or mortised. Following 
the pre-assembly plan, all parts were numbered during the production of conjunction details 
(like tennons) (Fischer-Kohnert, 1999, 29-30, Schaaf, 2009, 171). The pre-assembling took 
place (like today) on the floor (Cramer, 1986, 136, King, 2000, 23). All parts were cut to length, 
mortised and numbered. All parts had a given place – on the floor as well as during setting up 
the roof construction (Amman, 1568, 87, Fischer-Kohnert, 1999, 28-33). In some cases big 
cracks separated the counting marks, this appears during drying. So, the numbering and the 
processing of all joints were done prior to drying (under fresh conditions) of the wood. Archival 
analyses presented just few years between the felling dates based on dendrochronological 
dating and the legal announcement implying the finishing of the building and therefore 
proofing the processing chain of fresh wood.  

8. Conclusion 

Prehistorical and historical wooden objects are carrying information about past times – which 
can be read: wood species selection, dating of the objects themselves, processing (felling, type 
of processing – sawing or hewing, drying time, etc.). This knowledge is often not passed on in 
written textbooks, but passed on orally and got lost within the last decades. These kind of 
analyses presented in this paper can re-produce knowledge.  

As for prehistoric times no written documents are available, the analyses of findings is the only 
source of knowledge. That is true for handicraft processes, too. To check the interpretation of 
such results, the comparison with reconstructions like in experimental archaeology is helpful. 
The comparison with ethnographic documentations is helpful, too.  

It was possible to re-discover old, but lost knowledge about the utilization of wood. 
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