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ABSTRACT: The type of timber used on bowed string instruments, like the violin, is responsible for 
tonal quality. The term tonewood refers to the wood species that have shown consistent mechanical 
and acoustic qualities when used in musical instrument making. There are two types of tonewood: 
softwood, used for the top plate, and hardwood, used for the back plate and sides. Evaluating and 
selecting standing trees individually gives an enormous advantage in obtaining the properties needed 
for tonewood. There are certain steps that must be taken to ensure best quality, without which a high 
grade tonewood tree could be turned into low grade lumber. Hundreds of years ago, Europeans 
developed a system for the proper selection of quality tonewoods that luthiers need and expect.  
Together with the way wood is cut and seasoned, this system has proven to be fully reliable. The aim 
of this paper is to discuss tonewood selection systems and/or tests currently used by local timber mills, 
and why the traditional methods might not be feasible; the qualities of four Tasmanian tonewood 
species and how they compare with the traditionally used ones, and practical approaches of dealing 
with the sustainability issues facing Tasmanian tonewoods.  

Conference theme: sustainability practice 
Keywords: art, ecology, engineering, sustainability. 

 

INTRODUCTION 

Trees play a very important role in our lives.  These woody plants produce oxygen, help reduce carbon dioxide in the 
atmosphere, moderate ground temperature and prevent soil erosion. They are vital elements of our landscape and 
agriculture and provide us with food and building material amongst many other things. The wood from trees is also 
used to express our artistic muse. It has served as a medium for creating musical instruments all through history, 
from the basic form of clapping sticks to the complicated design of violins. This paper aims to discuss the mechanical 
and acoustic characteristics of the wood species used in violin making, also known as tonewoods. This will be done 
by exploring the key qualities of traditionally used tonewoods (Spruce and Maple) and comparing them to the 
qualities of four Tasmanian species (King William pine, Huon pine, Blackwood and Tasmanian Myrtle). A brief 
description of the violin’s history and its design, as well as some basic details on the structure of wood will be 
discussed.  This will be followed by a detailed description of tonewood sourcing, selection, cutting and seasoning. 
Although the art of violin making has always been surrounded by secrecy and mystique, the reality is that high quality 
instruments are produced from perfectly cut, dried and seasoned tonewood. The research will look into the role of 
sustainable design in violin making, and the current forest management strategies aimed at the long term 
sustainability of Tasmanian species, specifically those that have potential for violin making. 

1. THE VIOLIN  

History 
The violin family of bowed string instruments comprises the violin, smallest in size and highest in pitch, followed by 
the viola and violoncello (popularly known as cello).  Although it is not clear who invented it, the violin origins date to 
the Renaissance period.  During that time, two new families of musical instruments inspired by primitive stringed 
instruments of the Middle Ages, rebec and lute, developed in Italy: first the viols, and a century later the violins.  
Although the instruments looked similar in shape, there were many differences amongst the two families, and their 
only real connection was that they had developed from similar sources.  Eventually, during the sixteenth century, the 
violin family’s richer and more powerful sound prevailed and has continued to be popular ever since.(Hutchins, 1978) 
There was no radical change in design for at least a century, but as the power of wind and brass instruments 
increased the violins needed to be louder.  The necks were made longer, and their angle more pronounced, and a 
stronger longer bass bar was developed to help the top plate sustain the resulting increase on pressure from the 
strings / bridge.(Barker, 2001) 
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Figure 1: Violin anatomy (Image published with permission from GivensViolins) 

How does it work? 
The violin can be described as four strings mounted on a box made of wood which contains an almost closed air 
space (Hutchins, 1978). The violin strings are put into motion by the bow. Their vibration is transmitted to the bridge, 
which in turns vibrates and communicates this motion to the top plate. The top plate transmits its vibration to both the 
air outside and inside the instrument, while the back plate is set in motion by the inner air and by the soundpost and 
the ribs (Giltay, 1923).  The bridge is very efficient at transmitting power to the sounding box at frequencies from 
about one to four kHz, which is where the ear is most receptive (McLennan, 2005).          
Violin players of this century are spoiled for choice in what concerns the quality and materials of available strings. 
However the average violin string is still made of just metal, and of gut or synthetic material wound with silver or 
aluminium wire.  A top and back plate joined together by the ribs make up the sounding box.  Both plates are arched 
slightly outward, and are shaped from a solid block of wood using carving tools like chisel, gouges, thumb planes and 
scrapers (Hutchins, 1978). The average thicknesses for violin top and back plates used by Antonio Stradivarius, and 
still followed by makers today, range from a maximum of 4.5 mm around the bridge area, to a minimum of 2.4 mm in 
the top half of the plates (Sacconi, 1972).  When using traditional methods and models in the making of violins with 
Tasmanian timbers though, some of the thicknesses must be reviewed to ensure that top plates, in particular, are 
able to sustain the stresses of permanent pressure from the strings and bridge (Doe and Forster, 1987). 

2. WOOD STRUCTURE BASICS 

To work with wood successfully it is necessary to understand why it performs the way it does.  Knowledge of the 
cellular structure of different wood species provides a firm base for dealing with its behaviour, appearance and the 
potential individual characteristics (Rae, 2005).  Softwoods, which botanically include the conifers, belong to a more 
ancient group of plants, the gymnosperms.  Although some species also have resin canals, most of the cells found in 
conifers are tracheids, fibre like cells about 100 times longer than they are in diameter. This group of plants is mainly 
composed of trees.  
Hardwoods, which belong to the angiosperm group, are the most diverse group containing both the heaviest and 
lightest timber examples found in nature. This group of plants include vegetable, fruit and herbaceous flowering 
plants as well as trees.  The significant difference between these two types of woods is the degree to which the 
functions of conduction and support are achieved by the evolution of specialized cells. The vessel elements, found in 
hardwoods, are very large in diameter with relatively thin walls, and form continuous pipelines which are ideal for sap 
conduction. When vessels are cut across the end grain, the exposed open end is referred to as a pore, which gives a 
very distinctive appearance to the wood. Together with the fibres, small in diameter with closed ends and thick walls, 
the size number and distribution of vessels determine the appearance, uniformity and hardness of each particular 
hardwood species (Hoadley, 1980). 

 

 

Figure 2: Softwood and hardwood microscopic detail – (magnification: 18x) 

Hardwood                                      Softwood 
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(Images published with permission of the Society of Wood Science and Technology) 

Conducting water from the roots to the leaves is one of the principal functions of wood. Sapwood, made by the more 
recently formed growth rings, is found in the outer part of the tree and takes care of transporting the water. 
Heartwood occupies the central stem core and is no longer functional in conducting water. (Hoadley, 1980) In 
general, only the heartwood is used in violin making in order to avoid the lower quality juvenile wood found in the pith 
(log centre), and the colour variation of lyctic susceptible sapwood (Morrow, 2007).  Some colour variation can also 
be found between growth rings produced at different times of the year. The wood formed during the rapid growth 
time, springtime, is called earlywood. The fibres created at that time are larger in diameter, shorter in length and with 
thinner walls than those produced later in the growing season which are referred to as latewood (Bootle, 1996). 
Another essential requirement of high quality tonewood is straight grain. Grain can be defined as the direction of the 
wood fibres in a tree.  To obtain a piece of wood with straight uniform grain, the log must be quartersawn, which is 
achieved by cutting along the radius of a round cross section (Peters, 2000). The two main reasons for choosing only 
quartersawn material in the making of violins are: to increase product stability and to maximise cross-grain stiffness. 
The later is particularly important for top plate material (Morrow, 2007). 

 

Figure 3: Log examination and processing details 

(Images published with permission of the Society of Wood Science and Technology) 

Reaction wood, is a term used to describe material formed arising from a combination of the effects of wind and a 
gravitropic response to slope and/or crown asymmetry. (Bootle, 1996) Reaction wood can be found in softwoods as 
compression wood, forming on the lower side of a lean or slope, and in hardwoods as tension wood, forming on the 
upper side. Reaction wood is generally rejected by violin makers due to the potential negative effects on the wood 
properties such as strength, stability and most importantly the acoustic characteristics (Morrow, 2007).  

3. TONEWOOD 

The term tonewood applies to wood species that have shown consistent mechanical and acoustic qualities when 
used in musical instrument making. Specifically, tonewood refers to the wood used to make the parts which 
contribute to the final sound quality of the instrument (Morrow, 2007). The main qualities of the tonewood used to 
make violins are: 

• Stiffness (both parallel and across grain) 

• Density (light weight without being soft) 

• Tone (abilities of expressiveness and projection) 

• Cosmetics (colour, figure and grain orientation)  

The logs selected for tonewood production are free of knots, twists and tension wood, have a uniform structure with 
tight annual rings, low resin content, low ratio latewood to assure light coloration of the softwood , are uniform in 
appearance (no color variation) and must have a diameter of more than 50 cm to aloud quartersawing (Florinett, 
2009).  Some tests are performed regularly in order to determine that the tonewood inspected meets the right criteria.  
Nondestructive assessment of the physical properties of wood has its origin in the need to resolve practical issues 
without damaging the integrity of the sample under inspection. The first non-destructive evaluation of wood was 

Flat sawn 

Quarter 
sawn 

Classification of lumber by the manner of cutting 
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visual inspection, and even today this method is widely used for the grading of wood products (Bucur, 2003). Other 
nondestructive tests performed regularly are:  

• Auditory test: tapping and listening for resonant frequencies is conducted by restraining a nodal point and 
tapping to stimulate bending modes and assess clarity and duration of ring tone (Jansson, 2002). 

• Stiffness test: bending tests assess the elastic properties, both along and across grain, which can vary 
significantly from several samples taken from a single tree (Morrow, 2007). 

Traditional tonewood species 
Traditionally, the wood most sought after for top plates was Swiss or Tyrolese spruce (Picea), and for the back and 
sides the maple (Acer) which grew on the southern slopes of the Carpathians and in some parts of the Eastern Alps 
(Heron-Allen, 1885). These species have continued to be in use and are still the violin makers’ first choice when 
selecting high quality tonewood. Their main properties are:  

• Spruce has low density, a high elastic modulus per unit of density, low internal friction and high flexibility 
across the grain (Hutchins, 1975). 

• Maple has the strength to resist bending across the grain, a high degree of damping and great beauty of the 
flame, which is created by an actual curling of the wood fibres (Hutchins, 1975). 

Tasmanian tonewood species 
• King William Pine (Athrotaxis selaginoides), colloquially known as ‘King Billy Pine’, is a medium to large 

softwood of the high rainfall areas of western Tasmania. Usually between 25 and 30 metres high with a 
diameter of 60 to 90 centimetres (ForestryTasmania, 2009). Distinctive characteristics are: heartwood pink 
to pale reddish brown which fades on exposure, sapwood narrow and not readily distinguishable, fine but 
uneven texture, straight grain and prominent growth rings due to the considerably darker latewood.  Some 
problems may arise when compression wood and/or resin exudation are present (Bootle, 1996). It has been 
used with success for violin top plates because of its crisp and resonant qualities (Akerman, 1996). Tests 
conducted using small sample strips have shown that, in general, the radial stiffness in both the axial and 
radial directions are lower than spruce (Doe and Forster, 1987).  

• Huon Pine (Dacrydium franklinii) is medium size softwood of the high rainfall areas of south-western 
Tasmania.  It has a very slow growth (0.3-2 mm per year), taking approximately 1000 years to reach a 
height of 30 metres and a diameter of 1 meter (TasmanianTimber, 2007). Distinctive characteristics include: 
pale straw heartwood that becomes yellow after long exposure, sapwood very narrow and hard to 
distinguish, fine and even texture, straight grain, growth rings closely spaced and a characteristic scent due 
to the essential oil methyl eugenol. Huon pine is easy to dry without degrade, and material with a ‘birds-eye’ 
figure is sometimes obtainable (Bootle, 1996). Because samples can vary greatly in density and crispness 
careful selection for its use in violin making is necessary. It has been found to be easy to work with but to 
present some challenges during the application of varnish (Akerman, 1996). 

• Blackwood (Acacia melanoxylon) is a medium sized hardwood of occasional occurrence in tableland areas 
in South Australia and all the eastern States but the only areas of considerable commercial yield are the 
wetter districts of Tasmania. It can reach heights of 35 metres, but is generally around 10-20 metres, with a 
trunk up to 1 metre in diameter (TasmanianTimber, 2007). Characteristics include: golden brown heartwood 
often with narrow bands of darker colour indicative of the growth rings, (sometimes reddish streaks are also 
present), the sapwood is distinctively paler and up to 50 mm wide, texture medium and even, grain usually 
straight but sometimes wavy, producing a fiddleback figure. It is easy to dry, with little checking and 
negligible collapse. It is easy to work although figured material will need special care, and it is good for 
steam bending. The sanding dust can be an irritant to the skin and bronchial tubes of some people and the 
sapwood is susceptible to attack by lyctic borers (Bootle, 1996). It has been used in the back and sides of 
violins successfully both in appearance and tonal qualities. In general, the wood from the old growth forests 
has been found to have the better colour, and samples with fiddle back figuring are frequently available 
(Akerman, 1996). 

• Tasmanian, Beech, Myrtle (Nothofagus cunninghamii) is a medium sized hardwood of the heavier rainfall 
areas of Tasmania and eastern Victoria though most supplies come from Tasmania. I can reach between 30 
and 40 metres in height and 1.5-2.5 metres in diameter (TasmanianTimber, 2007).  Distinctive 
characteristics include: pink to reddish brown heartwood, narrow and almost white sapwood, fine and even 
texture, grain sometimes wavy, and visible but not prominent growth rings. Its behaviour during drying is 
variable for it often has an uneven distribution of moisture, and the dark coloured wood needs extra care to 
minimize surface checking on the tangential surface and internal honeycombing. Some collapse may occur 
so reconditioning is desirable. It is good for steam bending. The sapwood is susceptible to lyctic borer attack 
(Bootle, 1996).  When used in violin making it has been found to be quite dense. It can vary greatly in 
colour, with the old growth forest trees generating the deepest red-brown shades. Some samples with 
pleasingly figured grain are available (Akerman, 1996). 
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Traditional tonewood vs. Tasmanian tonewood 
Despite the fact that a species may produce material valuable for a specific purpose, the unpredictability of wood as a 
raw material and the inflexible quality demands of violin makers and players need to be taken into consideration 
when comparing tonewoods (Morrow, 2007). The Tasmanian softwood species preferred by violin makers is King 
William pine.  

Although it has proven to be an excellent alternative to spruce (Morrow, 2007), changes to the arching of the top 
plate and/or application of a sealer might be necessary in order to compensate for poor radial stiffness found in some 
samples (Doe and Forster, 1987).  Blackwood has consolidated its reputation as the hardwood of choice both 
nationally and overseas, and it is considered to be a world class tonewood. It has emerged as a flagship for not only 
Tasmanian, but Australian timbers in this area (Morrow, 2007). 

Tasmanian Myrtle has also been used in violin making with great results, and it is the tonewood of choice for violin 
makers that are unable to work with Blackwood due to the irritant nature of its dust (Akerman, 1996).  Violins made 
using a combination of King William pine and Tasmanian Myrtle have been judged to be of professional quality (Doe 
and Forster, 1987).  In general though, all instruments made with Tasmanian tonewoods tend to have a slightly 
darker tone than the standard European product  (Akerman, 1996).  More research and experimentation with local 
tonewoods is needed in order to further develop the knowledge of such a variable material. This will include testing 
violins made during the last two decades to determine any changes suffered by the wood during that time.  

4.SOURCING AND PROCESSING TONEWOOD 

Each part of the instrument needs a specific set of wood properties both practical and aesthetic, which contribute to 
its function within the instrument. Several aspects of tonewood product quality are dependent on the original log 
selection and processing (Morrow, 2007). 

Traditional tonewood selection systems 
Tonewood is no regular wood, and there are certain steps that need to be taken in order to ensure its quality. Without 
a proper system which would include the careful selection, cutting and seasoning of the right material, high grade 
tonewood can be turned into low quality lumber. Europeans have been using such a system successfully for 
centuries in order to produce the high quality tonewood that violin makers need and have come to expect 
(Tonewoods.Ca, 2008).  The main steps followed in their system are: 

• Tree selection: each tree is evaluated individually, while still standing, before the final choice for the harvest 
is made. The inspection starts during the autumn months for suitable trees showing large surfaces free of 
branches.  The wood will be exposed by removing a strip of bark to determine if the grain lines are tight and 
straight. The grain orientation is seen by using a tree increment borer to extract core samples of tree tissue, 
and the selected trees are marked. Nowadays tree location can be captured with GPS and then recorded in 
a log book (Tonewoods.Ca, 2008). 

• Time of harvest: Trees harvested during the winter months produce lighter tonewood which takes less time 
to season because this is the point in which the moisture content in a live tree is at its lowest 
(Tonewoods.Ca, 2008). 

• Hand splitting and sawing: the logs are sawn into lengths of different measures depending on the diameter 
of the tree. Those pieces are then hand split into four pie shaped quarter sections, which ensures the 
straightness of the growth can be seen. The bark is then removed. Hand splitting virtually removes all the 
stress from the wood (Tonewoods.Ca, 2008). 

• Air drying:  is the slowest part of the process. Because tests have shown that kiln drying can both interfere 
with the resonating qualities of wood and makes it weaker, cut so size tonewood wedges and blanks are left 
outside until late spring. (This is an option for low humidity climates only). The tonewood is then moved to a 
dry room monitored by an air exchanger that removes stale humid air and replaces it with fresh dryer air. It 
will be kept there for about one year until the moisture content is down to 6 - 7% (Tonewoods.Ca, 2008). 

• Grading and seasoning: individual blanks are tested for stiffness (parallel grain and across grain), and tonal 
quality (tap tone). Only after all the information is collected from the tests will a grade for each piece be 
determined. The tonewood is then stored in a stock room for up to 5 years (Tonewoods.Ca, 2008). 
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Figure 4: Cutting and seasoning tonewood the traditional way  

(Images published with permission of Florinett AG Tonewood Switzerland) 

Tonewood selection systems used in Tasmania 

Selecting tonewood in Tasmania differs greatly from traditional practices. For most species, slow growing softwoods 
in particular, much of the existing resource consists of hydro-salvaged logs. Thankfully, the possibility to recover high-
value short length products from such logs still drives the decision making process to make them into tonewood and 
other specialty items. (Morrow, 2007) All salvaged logs undergo visual appraisal before been marked as tonewood 
material. The tap and stiffness tests are conducted, mainly by the violin maker, once the log has been processed. 
One of the main issues violin makers are facing at present is the inability to access good quality seasoned material. 
Recently collected data shows that the current supply of special timbers in Tasmania cannot meet demand (Farley, 
2009).  In what concerns King William pine and Huon pine, readily obtainable twenty years ago but now scarce, some 
strategies have been implemented to ensure its availability for future generations (ForestryTasmania, 2009). 
Tasmanian hardwoods, Blackwood in particular, are commercially available. The main market is for flamed 
(fiddleback) Blackwood, which is more prominent in the lower section of trees, and can also be sourced from tree 
stumps (Searle, 2003). The main steps followed in this system are: 

• Stump selection: identification of suitable material involved walking large areas of coupes post logging and 
checking each stump 

• Material collection: stumps are sawn on site with suitable material being extracted using 4WD vehicle, bike 
and winches 

• Sawing material: timber is sawn using a modified horizontal bandsaw 

• Marking and drying: sawn sections are colour coded and kept in sequence, then the stacks of timber are 
dried in a dehumidifier 

• Re-sawing: dried timber is re-sawn  and put into matching sets 

• Grading: the sets are graded, mainly for figure 

Feasibility of implementing traditional tonewood selection methods in Tasmania 
The traditional way of selecting tonewood involves close inspection of standing trees before harvesting (Newman, 
2008). In the case of Tasmanian tonewoods that is not an option because most of the material has been salvaged 
from hydro-logged areas. The standard tests for logs and blanks (visual appraisal, tap tone and bending) are much 
easier to put into practice and, although some are subjective in nature, they are a better alternative to the total 
absence of testing (Morrow, 2007). As partnerships between the timber industry and violin makers develop in 
Tasmania, strategies that emulate the traditional way of selection and sourcing of special timbers have the potential 
to be successfully implemented (Farley, 2009) . 

5. TASMANIAN SPECIES’ SUSTAINABILITY  

At present, a combination of worldwide decline in the accessibility of many tonewood species, plus the relocation and 
expansion of instrument manufacturing bases to south-east Asia, present a growth potential for providers of 
tonewood components. The key to ensuring continuity of supply and product quality depends on the proper 
management of the Tasmanian tonewood species. The management of regrowth forests in Tasmania is a step 
forward in the right direction (Morrow, 2007). The 2005 Tasmanian Community Forest Agreement ensures that forest 
operations are planned and carried out in an environmentally satisfactory way on both private and public land. 
Forestry Tasmania currently harvests and regenerates about one percent of State forest each year, without using any 
chemicals. In Tasmania, the sustainable forest management performance is supported by an integrated management 
system that meets three certification standards: the Australian Forestry Standard (AFS) (AS4708); the International 
Standards Organization standard for environmental management systems (ISO14001) and the Australian Standard 
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for the management of Occupational Health and Safety (AS4801). Every second year, Forestry Tasmania is 
independently audited against these standards (Forestry Tasmania, 2009).  

Following extensive research trials, a strategy of mixed harvest and regeneration techniques has been adopted in 
order to significantly reduce the reliance on clear felling in old growth coupes (ForestryTasmania, 2009). Additionally, 
Forestry Tasmania’s sustainable forest management performance is supported by an integrated management system 
that ensures that the timber supplied is from a certified forest source by having implemented chain of custody.  A 
crucial positive step has been taken by establishing Island Specialty Timbers.  This is an enterprise of Forestry 
Tasmania that receives and processes logs and fine pieces of special timbers, from Tasmania’s working forests.  
However, the issues that remain of concern to the long term sustainability of individual tonewood species include: 

• 85% of total Huon pine and King William forest types are reserved, and they are available from sustainably 
managed sources.  Availability is rare, and the resource is limited by quotas or predominant reservation 
(TasmanianTimber, 2007). 

• 36% of total Blackwood forest types are reserved and it is available from sustainably managed sources. 
Availability is limited, and is constrained by location and style of harvesting operations (TasmanianTimber, 
2007). 

• 82% of total Tasmanian Myrtle forest types are reserved and it is available from sustainably managed 
sources. Availability is rare, and the resource is limited by quotas or predominant reservation (Tasmanian 
Timber, 2007). 

CONCLUSION 

Based on the information presented in this paper, the following conclusions have been drawn: 

• In order to make a high quality violin, the maker must have access to master grade tonewood. The 
European system used to select, harvest, cut, dry and season wood ensures that the resulting material’s 
desirable qualities are not only retained but enhanced. 

• Existing research shows that some of the Tasmanian tonewood species currently used have mechanical 
and acoustic qualities comparable to the traditional ones. However, the sourcing and processing systems 
used in Tasmanian will need to be further developed and improved to ensure that valuable tonewood is not 
wasted.  

• Tasmania has an inclusive planning system for forestry. The 2005 Tasmanian Community Forest 
Agreement ensures that forest operations are planned and carried out in an environmentally satisfactory 
way on both private and public land. Forestry Tasmania’s sustainable forest management performance is 
supported by an integrated management system that meets certification standards, and ensures that the 
timber supplied is from a certified forest source by having implemented chain of custody.  

• The key to ensuring continuity of supply and product quality depends on the proper management of the 
Tasmanian tonewood species. By establishing Island Specialty Timbers a crucial positive step has been 
taken.  

• The only way to ensure sustainability of Tasmanian tonewood species is to continue promoting education, 
encouraging best practice and creating further partnerships between stakeholders.   
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Figure 5: Gowrie Park - Tasmania – 2005 
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