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ABSTRACT: Specifiers are increasingly looking for materials with improved environmental credentials 
in response to the movement in consumer sentiment toward ecological sustainability. In the case of 
timber, simplistic analysis of the issues involved has tended to polarise preferences of consumers and 
specifiers toward plantation material. However, argument can be made for an environmentally 

sustainable sawn timber industry processing a proportion of regrowth native forest. 
When considering the harvest of regrowth native forest, the processing and material properties of the 
timber produced from it need to be known. Historically, it’s generally been accepted that younger trees 
produce timber with inferior properties without this premise being proven. This paper describes work 
undertaken to compare the processing, material and appearance properties of native forest regrowth 
hardwoods of varying ages from around Australia. It was found that for regrowth Tasmanian 
Messmate, the only significant differences in timber from younger logs were a decrease in the 
proportion of boards reaching the highest value grade (“Select grade”) requirements, higher variability 

in some properties and significant internal checking. Smaller logs of Queensland Spotted Gum 
produced a lower yield of Select grade boards. There were no substantial grade differences between 
timber cut from three log sizes of Western Australian Jarrah. 
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INTRODUCTION 
 
When specifying timber for uses in building, architects 
and other professionals face several choices. The most 

appropriate selection for the purpose will be determined 
by factors such as appearance, strength requirements 
and resistance to decay. Increasingly, Environmentally 
Sustainable Development (ESD) principles are playing a 
part. Specifiers now need to find materials that not only 
meet the performance requirements for the task, but also 
meet environmental criteria. It is likely to be some time 
before locally produced timbers meeting the 

requirements of third party certification authorities such 
as the Forest Stewardship Council are available to suit 
all applications. Thus specifiers adhering to ESD 
principles need to make decisions about selection of 
uncertified timber. Over the last several years, these 
specifiers have tended to favour plantation grown timber. 
However, the public have become increasingly aware 
that plantations can have negative environmental 

impacts (for example, The Age 2004), just like any 
source of building material. A source of timber that 
seems to have become somewhat lost in the 
environmental sustainability debate between plantation 
(Fig. 1) and old-growth (Fig. 3) is regrowth native forest 
(Fig. 2). 
Regrowth forest is defined in Tasmania as: 

Native eucalypt forests regenerated after wildfire or other 

disturbances since 1890 where there is no deliberate site 
preparation or seed sowing. Regrowth forest may contain 
scattered individuals or stands of ecologically mature 

trees. (Forestry Tasmania 2002). 

Quite apart from the environmental merits of this timber 
is the question of its suitability, particularly as a 

replacement for mature native forest timber, both in 

terms of its processing behaviour and usage properties. 
The wood quality of the regrowth resource is largely 
unknown. 
 

 
Figure 1: Plantation Bluegum (Eucalyptus globulus), 

West Ridgley, NW Tasmania 
 

Processing and utilisation of this comparatively new 
resource can present problems typically associated with 
reduced log diameter, higher levels of growth stresses 

(Waugh and Rozsa 1991) and a larger proportion of 
juvenile wood. Growth stresses result in end splitting of 
logs following tree harvesting and distortion of boards 
following sawing of logs. 
Regrowth timber is used for a range of applications 
including flooring, decking, structural, panelling, 
mouldings and furniture.  Wood quality requirements for 
these applications include: strength properties such as 
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stiffness and hardness; dimensional stability; biological 
performance such as durability and consistent colour; 
and manufacturing performance such as good 
machining. These wood quality requirements are 

important traits for evaluating the sawing properties and 
wood quality of a resource for solid timber utilisation. 
An understanding of the influence of age on these wood 
quality properties is therefore critical in maximising 
recovery and determining the suitability of the timber for 
particular applications. This work quantifies the impact of 
age (or tree size) on sawing, drying and solid wood 
quality properties of regrowth Tasmanian Messmate 

(Eucalyptus obliqua), Queensland Spotted Gum 
(Corymbia citriodora) and Western Australian Jarrah 
(Eucalyptus marginata).  

 

 
Figure 2: Predominantly regrowth Jarrah forest, Western 

Australia 
 

 
Figure 3: Mature Jarrah forest, Western Australia 

 

1. METHODOLOGY 
 

1.1. Tree selection, harvesting and sawmilling 
In each state, ten or more (depending on size) trees 
were selected from each of three (four in Tasmania) 
distinct classes. Trees were harvested and transported to 
mills using standard industry practice, except for the 

youngest Messmate which was removed as part of a 
thinning operation. Logs were cut at commercial mills 
using standard commercial practice for each area. 
Boards were cut to 28mm thickness in standard 

commercial widths from 140mm (Tasmania) or 105mm 
(WA and Queensland) down to 60mm. 
 
1.2. Green wood properties measurement 
When trees are cut into boards, the timber typically 
contains around half water by mass. This is usually 
removed by drying before the timber is used, particularly 
for high value uses, as removal of the water causes 

shrinkage. Timber usually shrinks more parallel to the 
growth rings (tangentially) than it does perpendicular to 
them (radially), so shrinkage is often accompanied by 
distortion. Thus shrinkage in the two directions is a 
critical processing property. Radial and tangential 
shrinkage was measured for ten samples from each 
batch. Basic density (oven dry mass divided by volume in 
the green, un-dried state) is often a useful indicator of 

properties such as strength and hardness and so was 
also measured. 
 
1.3 Drying 
Drying is a critical part of the timber production process 
as it induces the most defects. Timber, like any material, 
dries first from the outside. Early in the drying process, 
the outer parts of boards are drier than inner parts and 

so have shrunk more. This puts the outer parts of boards 
into tension, which can cause cracks (or “checks”) to 
form in the surfaces. At the same time, some drying 
conditions can induce the fibre cells in susceptible timber 
species to physically collapse, like crushing a drinking 
straw. This can lead to internal checks forming within the 
boards, as well as large amounts of shrinkage. 
The timber from all batches in each area was dried 
according to best industry practice for that area. In 

Queensland, timber was initially air dried to about 20% 
moisture content before kiln drying. In Western Australia 
and Tasmania, timber was dried under controlled low 
temperature conditions from green to about 20% 
moisture content and then final kiln dried. Prior to final 
drying, Tasmanian Messmate was steamed to recover 
fibre collapse. Drying progress was followed by 
periodically weighing and measuring short sample 

boards from within the timber stack. 
 

 
Figure 4: End grain of a board showing internal checking 

 

 
Figure 5: Surface of a board showing surface checking 
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1.4. Board evaluation 
Boards were measured and assessed before and after 
drying to determine overall shrinkage, distortion, 
moisture content variability and degrade formation such 

as end splitting and surface and internal checking. 
 
1.5. Strength and hardness 
Ten 20!20!300mm samples from each batch were 
strength tested in three-point bending to the 
requirements of Australian/New Zealand Standard 2878 
(Standards Australia 2000a). Ten samples from each 
batch were hardness tested using the Janka standard as 

described by Mack (1979). This test involves pressing a 
steel hemisphere of 11.28mm diameter into the surface 
to the depth of its radius, with the hardness reading 
being the peak load obtained. It is commonly quoted as a 
measure of the resistance of flooring to indentation by 
stiletto heels. 
 

2. RESULTS 
 
2.1. Trees 

Tree classes in Tasmania were based on tree age by 
harvesting from single-age regrowth coupes 
corresponding to wildfires in 1901, 1934, 1949 and 1967. 
Classes in Western Australia and Queensland were 
based on size, as single-age stands of regrowth are not 
common in those states. Size classes in WA were 20-33, 
33-48 and 48-60cm diameter (measured at breast height 
over the bark - DBHOB); in Queensland 20-25, 30-35 

and 40-45cm DBHOB. Assessment of tree crown 
properties in Queensland indicated that the three size 
classes corresponded to distinct age classes there. 
 
2.2. Green wood properties 
There were no age or size related trends in the green 
measurements made. Data was generally similar to 
figures published for mature timber of the same species; 

one noticeable exception was that the tangential:radial 
shrinkage ratio in Messmate was much lower in regrowth 
than published data suggest for mature timber. Hence, 
this regrowth should be less prone to distortion on drying. 
Shrinkage measurements are shown in Table 1. 
 

Table 1: Shrinkage (%) 

Messmate Jarrah Spotted Gum 
Class Radial Tangential Class Radial Tangential Class Radial Tangential 

1967 4.2 5.1 25 4.3 7.4 20-25 3.5 8.9 
1949 3.5 5.3 40 4.5 8.0 30-35 4.3 8.7 
1934 4.3 5.0 55 4.3 5.5 40-45 4.7 9.1 

1901 3.2 6.6       
Mean 3.8 5.5 Mean 4.1 7.0 Mean 4.1 8.9 

Mature* 3.3 6.3 Mature* 4.8 7.4 Mature* 4.3 6.1 
*Data for mature timber from Kingston and Risdon (1961) 

 
Table 2: Basic density 

Messmate Jarrah Spotted Gum 

Class 

Basic 

density 
(kg/m3) Class 

Basic 

density 
(kg/m3) Class 

Basic 

density 
(kg/m3) 

1967 529 25 616 20-25 831 

1949 592 40 619 30-35 882 
1934 566 55 666 40-45 864 
1901 525     

Overall 

Mean 553 
Overall 

Mean 634 
Overall 

Mean 859 

Mature* 599 Mature* 658 Mature* 790 
*Data for mature timber from Kingston and Risdon (1961) 

 
Basic density measurements are shown in Table 2. The 
means from each group are comparable to the published 
data for mature timber of each species. However, there 

was very large variation in basic density of the younger 
regrowth Messmate (standard deviations of around 
70kg/m

3
). 

 

2.3. Board evaluation 
The only batches to exhibit internal (collapse related) 
checking were 1934 (4% of boards) and 1967 (15% of 
boards) Messmate. Internal checking is a particularly 
insidious defect as it is very difficult to find and is often 
not discovered until boards are being finally finished for 
their application. 
The length of board lost to endsplits before and after 

drying is indicative of the level of growth stress within the 
logs. Younger trees are generally thought to have higher 
growth stresses than mature trees, but that is not 
necessarily the case. The figures in Table 3 are similar to 
those observed for mature timber of each species and 
there are no trends with age. However, any loss to 
endsplit directly affects the viability of processing as split 
ends must be cut off and discarded. 

 
Table 3: Endsplit of boards before and after drying, as a 

percentage of overall board length in each batch 

Messmate Jarrah Spotted Gum 
Class Green Dry Class Green Dry Class Green Dry 

1967 2.4 5.0 25 0.6 2.1 20-25 0.8 1.4 

1949 1.9 6.3 40 2.2 4.9 30-35 0.4 0.9 
1934 2.5 5.2 55 2.6 3.0 40-45 0.6 1.7 
1901 2.3 7.3       

 
The percentage of each class meeting the Australian 
Standard requirements for “Select” grade timber 
(traditionally the highest valued grade) is shown in Table 
4. There is a significantly lower recovery of select grade 
from younger classes of Spotted Gum and Messmate. 

 
Table 4: Percent of boards in each class meeting 

“Select” grade to Australian Standard 2796 (Standards 

Australia 1999) 

Messmate Jarrah Spotted Gum 
Class % Select Class % Select Class % Select 

1967 20 25 82 20-25 51 
1949 44 40 76 30-35 75 

1934 78 55 92 40-45 69 
1901 92     

 

  
Figure 6: Typical 1901        Figure 7: Typical 1967 
regrowth Messmate       regrowth Messmate showing 

extensive gum veins 
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Table 5: Stiffness (Modulus of Elasticity) and Strength (Modulus of Rupture) 

Messmate Jarrah Spotted Gum 

Class 
MOE 
(GPa) 

MOR 
(MPa) Class 

MOE 
(GPa) 

MOR 
(MPa) Class 

MOE 
(GPa) 

MOR 
(MPa) 

1967 14.7 117 25 15.7 141 20-25 21.3 187 

1949 16.6 132 40 13.9 123 30-35 20.8 185 
1934 15.6 115 55 14.1 116 40-45 20.6 180 
1901 15.0 117       

Overall 15.4 120 Overall 14.6 127 Overall 20.9 184 
Mature* 15.5 118 Mature* 13.0 112 Mature* 18.8 142 

*Figures for mature timber from Bolza and Kloot (1963). 

 

There was little surface check formation in any of the 
batches with less than 5% of total board length degraded 
for each batch. Surface check can often be removed by 
further machining, or put into the back-side of products 
such as flooring.  
There were less than 4% of boards in any class 
unacceptable under Australian Standard 2796 
(Standards Australia 1999) due to “spring” (edgewise 
distortion of boards), and most of these were recoverable 

by further machining. There were larger losses (up to 
9.5% of boards) due to “bow” (out-of-plane face 
distortion) in Spotted Gum. This is due to the sawing 
pattern used; Spotted Gum is “backsawn”, with the 
growth rings tangential to the board faces, whereas 
Messmate is usually “quartersawn”, with the growth rings 
perpendicular to the board faces. Jarrah is comparatively 
stable and not usually prone to distortion. 

 
2.4. Strength 
Strength test mean results are shown in Table 5. 
Strength and stiffness were generally comparable or 
superior to listed figures for mature timber. However, two 
of the 1967 Messmate samples failed to meet the 
minimum density requirements of Australian Standard 
2082 (Standards Australia 2000b) for this species and 

had very low strength. 
2.5. Hardness 
Janka hardness testing results are shown in Table 6. 
Similarly to the strength tests, hardness was comparable 
to that of mature timber, and there were again two very 
low readings for 1967 Messmate. 
 

Table 6: Janka hardness measurement means (kN) 

Messmate Jarrah Spotted Gum 

Class 
Hardness 

(kN) Class 
Hardness 

(kN) Class 
Hardness 

(kN) 

1967 5.8 25 8.4 20-25 11.9 
1949 7.2 40 8.8 30-35 11.5 
1934 6 55 8.9 40-45 11.4 
1901 5.5     

Overall 6.1 Overall 8.7 Overall 11.6 
Mature* 7.3 Mature* 8.5 Mature* 10.1 

*Figures for mature timber from Bolza and Kloot (1963). 

 

CONCLUSIONS 
 
This work found that for regrowth Messmate, the only 
differences between age groups were a decrease in 
Select grade recovery from younger logs, higher 
variability in some properties and significant internal 
checking. Smaller Spotted Gum logs produced a lower 
yield of Select grade boards with few other differences 

between log size groups. There were no substantial 
differences between the timber cut from the three log 
sizes of Jarrah. None of the data suggested that a 
particular age was necessarily better for harvesting. 
Specifiers can be confident that, at least for these 
species, structural performance of graded regrowth will 

be similar to that of the equivalent grade of mature 
timber, although increased natural variability may need to 
be taken into account until the timber industry develops 
and applies new technologies to screen out particularly 
low strength pieces.  
The greatest difference is likely to be the appearance of 
the timber. Regrowth Jarrah was much paler and more 
variable in colour than mature Jarrah, while younger 
Spotted Gum and Messmate had more natural features, 

particularly gum veins. This will result in a different 
aesthetic to that achievable with darker or more uniform 
mature timbers.  
The resistance of regrowth timber to decay is largely 
unknown. Studies are currently underway to address this 
knowledge gap. 
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