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Tree-ring analysis of an oak panel painting A Village Fair (village festival in 
honour of Saint Hubert and Saint Anthony) by Pieter Brueghel the Younger 
 

This is a technical archive report describing tree-ring analysis of an oak panel painting A 
Village Fair (village festival in honour of Saint Hubert and Saint Anthony), by Pieter Brueghel 
the Younger, held in the Auckland Art Gallery Te Toi Tamaki collection.   

A technical survey and conservation of the painting is being undertaken by Conservator 
Genevieve Silvester. The date of the painting is unknown, but it is one of several paintings by 
Brueghel the Younger depicting the same scene painted between c1616 and 1635. As part of 
the technical survey, tree ring analysis was applied to establish calendar dates for the five oak 
boards comprising the panel the painting was executed on and to identify the provenance 
the timber. This information contributes to the dating of the painting and understanding of 
the material it is made from. The ring width series from the five boards had end dates in the 
late AD 1590s and early AD 1600s. Two boards had sapwood rings, providing felling date 
ranges of AD 1604 – 1628 (PB_P2) and AD 1602 – 1628 (PB_P3). The tree-ring results support 
the early 17th century date of the painting. Comparison to composite reference chronologies 
and independent art historical chronologies strongly suggests that the timber used in the 
panel was from the eastern Baltic region, possibly Lithuania. 
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Introduction 
Auckland Art Gallery Te Toi Tamaki holds in its collection a large (1118 x 1652 mm) oak panel 
painting A Village Fair (village festival in honour of Saint Hubert and Saint Anthony) by Pieter 
Brueghel the Younger (Figure 1). The exact date of the painting is unknown, but it is one of 
several by Brueghel the Younger depicting the same scene painted between c1616 and 
1635.  

The painting is currently the subject of a technical survey and conservation by Conservator 
Genevieve Silvester. As part of this work, tree ring analysis was applied to establish calendar 
dates for the five oak boards the painting was executed on and to identify the provenance 
the timber. This information contributes to the dating of the painting and extends 
understanding of the material it is made from. 
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Dendrochronology 
Dendrochronology is widely used in Britain and Europe to establish accurate dates for 
buildings, wooden structures, and cultural heritage objects such as oak (Quercus species) 
panel paintings. Art-historical dendrochronology in Britain and Europe is an integral part of 
interdisciplinary projects investigating paintings, artists, and the North European oak timber 
trade, e.g. http://jordaensvandyck.org/the-project/.   

The method works by matching patterns of tree growth. Each year a tree adds a new growth 
ring just under the bark. Environmental conditions prior to and during the growing season 
influence ring width and over the lifetime of a tree a pattern of wide and narrow rings 
accumulates. This pattern is common to trees from a region that have grown at the same 
time and experienced similar conditions, enabling ring-width series of sufficient series length 
(>50 rings but ideally >100 rings) from different trees to be cross-matched and aligned 
precisely in time. In Europe and Britain, long calendar-dated oak tree-ring chronologies have 
been built by overlapping sequences from living trees, building timbers, archaeological sites, 
art historical objects, and natural deposits, and a network of calendar-dated regional and 
site-level chronologies and sequences from has been established. These provide reference 
chronologies for crossdating tree rings series from wood of unknown age, such as that used 
for the painting by Pieter Brueghel the Younger investigated here.  

Tree-ring analysis can establish accurate calendar dates for the growth rings contained within 
the boards(s) of a panel painting but as Baillie (1995: 49) stresses “dendrochronology does 
not date the painting on the panel, nor does it specify who painted the painting”. Often, the 
end date of a tree-ring series (referring to the date of the most recent growth ring on a tree 
ring series) from a panel board will not correspond to the year the parent tree was felled. 
This is because the conversion of logs to timber and then boards, as well as Guild rules 
regarding wood processing, commonly resulted in the removal of the outer sapwood rings 
that were prone to rot, insect damage and degradation. Supports with sapwood were also 
prone to deformation, consequently it is rare to find boards from art historical objects that 
retain sapwood (Fraiture, 2017).  

The closeness of the end date to the true felling date of the tree will therefore depend on the 
presence or absence of the heartwood/sapwood boundary or retention of some sapwood on 
a panel. If the heartwood/sapwood boundary or sapwood rings are present, a felling date 
range can be calculated using appropriate sapwood estimates. For example, studies of 
modern oaks from the Baltic region indicate trees would typically have from 9 to 36 sapwood 
rings (Wazny and Eckstein, 1991).  Therefore, if a sample has 10 sapwood rings an additional 
26 years are added to the end date, providing a date range when the tree was likely felled. If 
the board has only heartwood rings, an unknown number of rings will have been lost from 
the sample. In this case, the minimum number of sapwood rings expected in a tree is added 
to the last year of the sequence, providing a terminus post quem date after which felling 
occurred.  

The common signal contained within the tree-ring pattern varies across geographic regions 
as environmental conditions change with latitude and longitude. Therefore, 
dendrochronology can also be used to identify the broad provenance of the wood through 

http://jordaensvandyck.org/the-project/
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comparison of the ring width series to a range of reference chronologies from different 
regions. Dendroprovenancing has been applied to identify the origin of wood used in the 
Western Europe and Britain and also to cluster datasets into types potentially indicative of 
distinct regional provenance (e.g., Hillam and Tyers, 1995; Daly, 2007; Daly and Tyers, 2022; 
Fraiture, 2009). This research combined with documentary sources has shown that from the 
fourteen century and up until AD 1650, Dutch, Flemish and early German painters used oak 
planks of Dutch/west German origin or, predominantly, imported timber of Polish/Baltic 
origin (Eckstein and Wrobel, 2006; Fraiture 2009, 2017). Typically, logs were exported from 
the point of origin and converted to boards at the receiving location. After AD 1650, the 
impacts of the Thirty Years War (AD 1618-1648), the Polish-Swedish war of AD 1655-1665 
and decline in power of the Hanseatic League, who had controlled the trade in Baltic timber, 
altered trade routes such that high grade Baltic wood was no longer available in Western 
Europe (Bauch, 2002; Eckstein and Wrobel, 2006; Wazny, 2015). 

In a recent analysis of an art historical data, Daly and Tyers (2022) discuss three distinct 
groupings of timber thought to be indicative of different timber sources within the wider 
Polish and Lithuanian regions. These groups, referred to as Baltic1 (2021BLT1), Baltic2 
(2021BLT2) and Baltic3 (2021BLT3), are defined by tree-ring pattern and stylistic features 
associated with timber conversion methods. Baltic1 has two subgroups, 2021BLT1a and 
2021BLT1x. Crossdating of the ring width series from the boards against these groups may 
highlight the general provenance of the timber used in the panel and whether the boards 
used to make the panel were from one or more geographic sources.  

It should be noted that calendar dating of oak panels and provenancing are not guaranteed. 
The common signal on which crossdating depends can be masked by tree-specific factors 
such as insect outbreaks or damage that disrupt growth, or by other environmental effects 
that result in a complacent growth pattern, which shows little year-to-year variation in ring 
width.   
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Method 
The end grain on both sides of each plank was cleaned carefully using a scalpel and 
sandpaper to show the tree rings clearly. The edges were photographed by Jennifer French,  
Auckland Art Gallery, at a high resolution in overlapping increments and composite images 
capturing the entire ring sequence were created for each board end (Figure 2). The 
orientation of medullary rays and growth rings was predominantly slightly oblique to the flat 
edge of the planks. 

 
 

Figure 2: Composite image of a board edge from the panel painting.  

 

Ring widths on each board were measured from the composite image using an on-screen 
measurement program, CooRecorder (Cybis Elektronik & Data AB, 2022). The ring-width 
series from each end of a board were compared to each other visually and statistically, using 
graphical and crossmatching algorithms in the program TSAPWin Scientific 4.69i (Rinntech, 
2002-2015) and averaged to form a single sequence for the board. These sequences were 
then compared to each other to identify if any were derived from the same source or 
possibly the same tree.  

The undated ring width series and tree-sequences were sent to UK-based consultant 
dendrochronologist Ian Tyers who compared them to a suite of master chronologies, 
including the composite Baltic1, Baltic2 and Baltic3 chronologies, to establish tree-ring dates 
He then crosschecked the data against independent art historical tree-ring chronologies held 
in his database. Statistical matching was undertaken using a crossmatching routine in Dendro 
for Windows (Tyers, 2004) based on the CROS algorithm (Baillie and Pilcher, 1973). In this 
approach, the series are detrended using a 5-year running mean and compared at every 
position of overlap to identify a position of match. A modified Students t-value is reported, 
indicating the probability of the correlation between pairs being correct. Tests have shown 
that for oak t-values >3.5 are usually indicative of a match (Baillie, 1982). The matches are 
checked visually using line graphs. 

  



6 
 

Results 
The ring width series from the boards ranged in length from 114 rings (PB_P1) to 206 rings 
(PB_P3) (Table 1) with two boards (PB_P2 and PB_P3) retaining a few sapwood rings. 
Comparisons between the ring width series determined that PBP001 and PBP005 had near 
identical growth patterns, indicating that the panels most likely originated from the same 
parent tree (Figure 3). These series were combined into a single sequence, PB1_P5 for 
crossmatching. 

 

Figure 3: Crossmatching between PB_P1 (AD 1484-1597; red line) and PB_P5 (a AD 1556-1586; b AD 1471 – 
1553; black lines). Crossdating statistics are: PB_P1 and PB_P5a t = 4.5, r = 0.70, overlap = 31 years; PB_P1 and 
PB_P5b t = 5.1, r = 0.81, overlap = 70 years. 

 

All the board series were crossdated against the Baltic master reference chronologies (Daly 
and Tyers, 2002). Specifically, PB1_5 is closely aligned with the Baltic3 chronology, PB_P2 
with Baltic1 or a sub-group, Baltic1x, and PB_P3 and PB_P4 with the Baltic1x (Table 2). The 
dated position of each series was crosschecked and confirmed against an array of 
independent chronologies derived from other panel paintings (Table 2).  

The end dates for the series were between AD 1583 and AD 1601 (Figure 4). The addition of 
sapwood estimates for Baltic oak (Wazny and Eckstein, 1991) indicates that PB_P4 and PB1_5 
originated from trees felled after AD 1592 and AD 1606 respectively. The retention of 
sapwood rings on PB_P2 and PB_P4 indicates that these boards came from trees most likely 
felled between AD 1602 – 1626 and AD 1604 – 1628 respectively. 
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Table 1: Details of ring width series from A Village Fair 

Series Number of 
rings 

Date span Total  
Sapwood 

Felling date 
range 

Comments 

PB_P1 114 AD 1484 – 1597 - After 1606 Heartwood only 
Same tree as PB_P5 P1R 68 1512 – 1579   

P1L 114 1484 – 1597   
PB_P2 236 AD 1366 – 1601 6 AD 1604 – 1628   

P2Ra 203 1399 – 1601    
P2Rb 25 1366 – 1390    
P2La 156 1438 – 1593    
P2Lb 60 1373 – 1432    

PB_P3 206 AD 1389 – 1594 4  AD 1602 – 1626 2 sap rings unmeasured 
P3Ra 34 1561 – 1594    
P3Rb 30 1528 – 1557    
P3Rc 118 1408 – 1525    
P3L 197 1389 – 1585    

PB_P4 133 AD 1451 – 1583 - After 1592 Heartwood only 
P4Ra 26 1558 – 1583    
P4Rb 61 1489 – 1549    
P4Rcb 38 1451 – 1488    

P4L 122 1452 – 1573    
PB_P5 119 AD 1471 – 1589 - After 1598 Heartwood only 

Same tree as PB_P1 P5Ra 31 1556 – 1589   
P5Rb 83 1471 – 1553    

 
Table 2: Comparison of board series to dated master chronologies (bold) and independent art historical 
sequences. The Baltic chronologies (2021BLT1, 2021BLT1x, 2021BLT3) are attributed to Daly and Tyers, 2022) 
and all reference sequences are attributed to Tyers, unpublished.  

Board Reference chronologies/sequences Date span t-value 

PB_P1_5  2021BLT3  AD 1228 – 1652 7.17 
 os0957ab, Dulwich, de Crayer AD 1469 – 1631 7.43 
 os1646cl, Mona Lisa Board AD 1415 – 1620 6.67 
 os0110dm, De Vlieger Dordrecht  AD 1381 – 1596 6.51 
 os09691, Hals young boy AD 1427 – 1624 6.45 
 os1374c, CTF sieve board AD 1333 – 1585 6.44 
    

PB_P2 2021BLT1  AD 1097 - 1636 10.31 
 2021BLT1x  AD 1321 – 1610 9.17 
 os1531a, St Peters Vision AD 1883 – 1605 8.98 
 os1166abc Greenwich Elizabeth 1 AD 1342 – 1594 8.15  
 Os1135abcd, Sir Thomas Sutton AD 1386 – 1597 7.34 
 Os0420al, Trinity Edward III AD 1385 – 1591 7.72 
    

PB_P3 2021BLT1x  AD 1321 – 1610 7.02 
 os0256b_338bu, Holbein oval board AD 1410 – 1592 7.93 

 os0703cl Sir John Borlase AD 1384 – 1605 7.67 
 os1423bu, Johnson AD 1384 – 1612 7.12 

 os0958, Dulwich Venus & Cupid AD 1408 – 1608 6.19 
 os0700ac, Powis Castle AD 1366 – 1595 5.67 
    

PB_P4 2021BLT1x  AD 1321 -1610 10.74 
 2021BLT1  AD 1097 - 1636 8.34 
 Os1549bl, KSCH Vranxc2 AD 1442 – 1599 7.66 
 os0083bm, Rubens Massacre AD 1356 – 1598 7.54 
 os0963al, Brueghel board AD 1378 – 1599 7.37 
 os1311a, J Brueghel board AD 1412 – 1583 6.93 
 os0171, J Brueghel, tulips AD 1366 – 1598 6.65 
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Figure 4: Bar diagram showing the calendar dated span of each board. The green bands represent sapwood and 
the hatched boxes indicate the felling date ranges for PB_P2 and PB_P3. 
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Discussion and Conclusion 
Tree-ring analysis of the panel painting A Village Fair was successful in establishing calendar 
dates for each board, with all the boards having late 16th or very early 17th century end dates.  
The felling date ranges for PB_P2 and PB_P3 in particular indicate the source timber was 
derived from trees cut down in the early 1600s and most likely before AD 1628. Therefore, 
the calendar dates support the suggested AD 1615 – 1635 time period for the painting.  

Overall, crossmatching to the reference chronologies indicates an east European origin for 
the timber rather than a Netherlandish or west German source. The ring width series from 
the boards matched three of the four Baltic type chronologies which Daly and Tyers (2022) 
hypothesise represent different source regions in Lithuania. This suggests mixing of timber 
from different regional sources, which according to Tyers (personal communication, 2022) is 
not unsual within a multi-board panel.  

The presence of Baltic-3 type wood in the panel is helpful to further constraining the age of 
the painting, as no timber of this type has been dated to after AD 1650 when shifting geo-
political situations across Europe, such as outcomes of the Thirty Years War and the Polish-
Swedish war of 1655-1660 (Wazny, 2015) impacted the timber trade. 
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