Assessing The Asymmetry Of Kauri Stem:
The Development Of A Pith Locator Method
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Figure 5: Pith locator diagram to illustrate the estimated position of the pith and the pith region for tree HUP1027. A: For
core 1a the red line is the assumed position of the core, the red dot is the estimated position of the pith, the red ‘X’ is the
bearing, the ’x’ the bearing +15°, and the red shape is the pith region for core. The bold region is the pith region assuming
the core is orientated to the right, and the dashed line is for the core orientated to the left. Similarly, the green line and
shape for core 1b. B: The pith locator diagram for tree HUP1027 with the inclusion of a third test core (blue). The
orientation is known to be to the right of the core, therefore only one shape drawn. The circle illustrates the cross section of
the tree and the diameter of the circle is equal to the DCH. The dashed circle, centred at the geometric centre and has a
radius of 1cm, this is provided for clarity. The length of the core has been corrected for drying.
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Figure 3: lllustration the extension of the basic
model to allow for errors in the bearing. Shown is
the location of the estimated pith under the basic
model and when there is error in the bearing. If the
error in bearing is unknown then the pith will fall on
the dashed circle. Error in aim is not considered in
this figure.

Eccentricity Ratio

To compare the symmetry of the cross-section
from different trees a measure of stem eccentricity
is required. The eccentricity ratio is defined as the :

Distance from the geometric centre to pith divided
by the radius of the tree.

This is similar to the measure of eccentricity
presented by Akachuku and Abolarin (1989). An
eccentricity ratio of 0 means that the estimated pith
is located at the geometric centre. A value of 1
indicates that the estimated pith is located on the
outside edge of the cross-section; which is
implausible.

Table 1: Eccentricity
ratio for the display
cross-section and the

photograph. Ratio

Diameter Eccentricity

Display Piece | 8cm 0.09
17cm 0.05
43cm
110cm

Photograph | 14 units
7.3 units
3.2 units

Histogram for Eccentricity Ratio
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Figure 6: Historical Photograph of a kauri cross-
section. The blue line and circles shows the
circumference, geometric centre, and the location
of the pith. These were used to calculate the
eccentricity ratio for this cross-section. The red line
is used to calculated the distance from the
geometric centre to the pith. Source: The Kauri
Cameraman.
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Figure 4: The basic model for the pith region
extended to include both errors in bearing and aim.
This produces a region between the 4 curves. This
region indicates where the pith should be located
when allowing for errors in the bearing and aim of
the corer towards the geometric centre. The pale
purple circle shows the resultant ring if the bearing is
unknown. The pale green arcs show the curves
produced if the aim error is unknown. The region to
the right becomes the pith region when the rings arc
towards the right. Both regions are drawn when the
orientation of the core is unknown.

Figure 7: Photograph of kauri cross section. Blue
circle shows circumference for calculating
eccentricity ratio, the geometric centre is located
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where the two blue lines intersect. The Red line,
indicates the distance from the geometric centre to
the pith. M Pirie, Tree ring Lab, University of
Auckland.

Figure 8: Histogram of the eccentricity ratio for
the 18 kauri trees. With smoothed density,
green line. The smoothed density line
suggests that there is one peak that occurs
from 0.02 to 0.13.




