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Abstract: 

 In April 2013 the Mount Allison Dendrochronology Laboratory analyzed a core 
taken from a “ship’s knee” found near the Moncton region of New Brunswick. The core 
was made of larch (Larix laricina), and contained 37 rings.  It was then compared to a 
master chronology comprised of 53 larch samples from the same region. A significant 
match was obtained with a correlation value of 0.470, and the ship’s knee sample was 
determined to have a kill date of 1795. 
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Introduction: 

 Dendroarcheology is a branch of dendrochronology used to date historical 
archeological artifacts based on studying their tree-ring patterns and comparing them to 
the known growth patterns of their surrounding environment of the same species of wood. 
The purpose of this study is to determine the age of part of a ship found near Moncton, 
New Brunswick. A large sample was delivered to the MAD Lab by Darcy Dignam in 
April 2013 for analysis.  The piece was a strong, naturally curved section of wood 
probably used as a knee joint of a ship (Figure 1).  

 

 

Figure 1: Using a 5.1mm increment borer to collect a core sample from the ship’s knee. 
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Methods: 

 A 5.1 mm increment borer was used to extract a small wooden sample with the 
tree rings and pith easily distinguishable (Figures 1 and 2). Once coring was completed, 
the sample was glued to a slotted mounting board, placed in an oven to remove excess 
moisture, and then sanded down with increasingly finer sandpaper. The sample was 
determined to be eastern larch (Larix laricina), and it was then measured using a Velmex 
staging system with a 63X microscope to an accuracy of ±0.001 mm. 
 

 

Figure 2: Extracting the core sample from the ship’s knee. 

Once the sample was measured, it was treated as a measurement pattern floating in 
time. To determine where the floating chronology belonged in time, it was crossdated 
with a master chronology consisting of 53 larch samples from the Moncton area of New 
Brunswick (Figure 3). The master chronology had a time span of 251 years, ranging from 
1757 to 2008.  

To allow crossdating between the floating chronology and master chronology, the 
statistical crossdating program COFECHA (Holmes, 1986a) was utilized. COFECHA 
accurately dated the floating chronology by comparing it to the master and illustrating 
where it was the best fit through correlation values. A high correlation value between the 
two chronologies meant that the growth patterns matched up well, while low correlation 
meant that the floating chronology needed to be adjusted in time. Low sample size and 
environmental variability can also lead to low correlation values. 
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Figure 3: Illustration of crossdating an undated beam by comparing it’s growing pattern 
(floating chronology) to the growing pattern of the master chronology. 

 

To create a visual comparison, both the floating and master chronologies were 
standardized to have a mean of one. This was done through the program ARSTAN 
(Holmes,1986b) by using a negative exponential curve to get rid of growth variation due 
to the age of the trees.  A spreadsheet program was then used to produce a graph 
comparing the two standardized chronologies. 

Results and Discussion: 

 Although the floating chronology was comprised of only one sample, we found a 
significant correlation value between the floating chronology and the master chronology 
at one location in the time series. For a correlation to be considered significant with a 
confidence interval above 99%, it has to have a value of at least 0.422. This was achieved 
by placing the ship’s knee time series into a time period of 1758-1795, exceeding the 
significance correlation level with a value of 0.470 (Table 1, Figure 4). 
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Table 1: The strongest time period that the ship knee sample had between itself and the 
respective master chronology. 

 

Potential Time Period Correlation with Master* 

1758-1795 0.470 

* Value must exceed 0.422 to be considered significant at the 99% confidence interval 

 

 

 

 

 

Figure 4: A visual representation of the master and reference chronologies with the 
sample being placed at a time period of 1758-1795 with a significant correlation. 
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Conclusion: 

 There was one crossdated time period that the ship’s knee sample was likely 
growing during, and that was the period 1758-1795. Because the tree rings were measured 
to the edge of the bark on the sample, 1795 would be the kill date of the tree.  
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