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Summary: Timber produced by Australian Araucariaceae trees is highly sought after but these species 

are known to be susceptible to internal damage. 3D neutron tomographies developed on the DINGO 

instrument at ANSTO-ACNS permit high resolution images of small tree core samples to be analyzed 

for changes in density and ring structure which is evidence of potential damage within the timber.  

 
1. INTRODUCTION 

 
Tropical Australian Araucariaceae tree species are highly prized for their softwood timber used both from 
natural forests and in plantations across Queensland.1 These species are greatly desired for cabinet making as 
well as plywood construction and are often selected for use in food products (eg meat storage boxes, popsicle 
sticks) due to their lack of aroma.1 However, it has been found that Araucariaceae trees are highly 
susceptible to fire, frost, and insect damage and evidence of wind-blow has also been noted.1 Ideal timbers 
selected for use are those without damage, are a consistent density, and for some purposes (eg. cabinetry) 
wood with clear, round tree-rings are the most desirable. Yet, tropical Australian trees are known to develop 
anomalous rings, these are rings that wedge and cannot be found all around a tree, are not visible in parts of 
the growth, or have false ring boundaries that are not fully formed.2 To select the best trees for specific 
purposes and those that do not have any internal damage it is important to understand the structure of the 
rings which have grown in a plantation stand. However, this is often not possible to do in a non-destructive 
manner. Tree-coring is often used to take small samples from selected trees to assess the wood properties. 
While this does damage a tree the effect is localized (often low to the ground so most of the tree is still 
usable) and can be done at a range of diameters. While smaller diameter cores are less invasive it is harder to 
see ring boundaries and assess structure meaning larger diameter cores are often taken. However, recent 
work at the Australian Nuclear Sciences and Technology Organization (ANSTO) has found that X-ray 
scanning of tree cores on the 2D Itrax core scanner can provide radiographic images of the ring structure and 
also provide a plot of density within the sampled core to look for consistency (Figure 1a).3 This work on the 
Itrax requires larger core samples of at least 12mm in diameter which is greater than typically used in 
forestry analysis. Neutron tomography scanning on the DINGO machine at ANSTO offers another option for 
understanding ring structure and preliminary test scans on a Lagarostrobus franklinii (Huon pine) showed a 
much clearer ring structure than that provided by the Itrax (Figure 1b). In this case 3D images can also be 
develop which are an advantage as the evidence of ring structure though an entire section can be assessed, 
much smaller samples can also be used for this type of scan. The DINGO also provides a density plot which 
can be averaged across the core rather than a single value taken from one 4mm scanned strip of wood as 
presented on the Itrax. The information developed from a 3D neutron tomography scan could be of great use 
to foresters wishing to know more about a specific set of trees destined for harvesting. 

 

2. EXPERIMENTAL METHOD 

 

3D tomographies were obtained on the DINGO instrument at the Australian Centre for Neutron Scattering at 

ANSTO. The conditions applied for this preliminary analysis were: 25µm pixel resolution. 0.31° angular 



step for 360° (1162 projections) and an exposure time of 25s x3 (for noise reduction). Different 

tomographies were obtained for several cores and species. A 12mm Araucaria cunninghamii (Hoop pine) 

core that had previously been scanned on the Itrax was utilized as a comparative study between the 2D/single 

density pass and 3D/multiple density pass methods. Several 4mm tree cores of Araucaria bidwillii (Bunya 

pine) wood was also scanned to see how the full ring structure is presented in these smaller samples. 

Different pre-treatments were undertaken on some of the 4mm cores to assess what effect different chemical 

resin removal procedures have on the results. Due to the length of the cores collected they were broken into 

pieces and arranged in a thin walled aluminum tube with aluminum foil separating each piece, thus allowing 

the whole core to be imaged at once. The individually reconstructed 3D tomographies of each piece were 

combined to produce a full reconstruction of each core using the software packages Octopus and VGStudio 

Max. Density assessment of the scans was conducted using the dendrochronological programs TELLERVO 

and C-Dendro. 

 

3. RESULTS 

 
Preliminary results show clear ring boundaries are evident in the images taken using the DINGO (Figure 1b) 
and the resolution is greater than that produced using the Itrax core scanner. These ring boundaries are also 
evident in the 3D outputs from the neutron tomography with resulting images developed from piecing 
together all scans from an individual core presented in this work. The results of the density plots indicate that 
this method can be used to determine any changes in density within a sample and this can also be used to 
help locate anomalous ring boundaries and possible damage within wood samples. Chemical treatments are 
often used in tree core analysis to remove non-wood variability in density (eg from sap resin) and the benefits 
of using resin removal, via different treatment options, prior to neutron scanning will be reported here The 
implications of 3D scanning for the timber industry will be outlined and other possible uses and benefits 
explored. 
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Figure 1: (a) 2D Itrax core scan of a 12mm Hoop pine tree core showing the radiographic image output 
overlain with the density plot (blue line) with true (red) and false (white) ring boundaries identified. (b) 
DINGO Neutron Tomography image of a Huon pine samples showing very clear ring structure in the 2D 
output image. 
 
 
 


