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Summary 

 

Core samples were obtained from eight different oak timbers comprising pad-

blocks and the remains of raised cruck blades embedded in the north wall of the 

Abbey Barn, at Manor Farm, Symondsbury, Dorset. Analysis by 

dendrochronology produced three site chronologies, SYMBSQ01 - 03, 

comprising 2 samples each, and having overall lengths of 57, 60, and 66 rings 

respectively.  

 

The first site chronology, SYMBSQ01 (representing a pad-block from truss 9 and 

the upper cruck blade of truss 7), can be dated as spanning the years 1414 - 

1470. It is estimated that the timbers have a felling date sometime between 1485 

and 1510. 

 

The second site chronology, SYMBSQ02 (representing the pad-blocks of trusses 

10 and 11), can also be dated, the rings spanning the years 1502 - 1561. It is 

estimated that these timbers have a felling date sometime between 1575 and 

1600. 

 

Although the t-values of the cross-matches for the third and final site chronology, 

SYMBSQ03 (representing the pad-blocks of trusses 5 and 6), are not particularly 

high, they are significant and cannot be ignored. The rings of this site 

chronology appear to span the years 1531 to 1596, suggesting that the timbers 

represented are likely to have been felled sometime between were felled 

sometime between 1608 and 1633. 

 

It would appear, therefore, that while some of the timber is of the date suggested 

for the barn on the basis of stylistic evidence, some pieces may be later, and may 

represent insertions made during repairs. 

 

 

 

 
 



Introduction 
 
The Abbey Barn, at Manor Farm in Symondsbury, is a substantial structure originally 
13 bays in length (two bays of which were lost many years ago), and probably originally 
comprising 14 raised cruck trusses. There may have been further timber framing to the 
front and rear walls, though this has now gone and both are now made entirely of local 
lias stone. The barn appears to have an original projecting cart entrance to what is 
taken to be the front, to the south, and there may have been one directly opposite to 
the north or rear. There is a pointed-arch doorway further east in the south wall, and a 
later brick extension has been added to this side as well. A simple schematic plan of 
the barn is given in Figure 1, with an exterior view being shown in Figure 2. 
 
Inside the barn only a small amount of what appears to be medieval timber can now be 
found. This comprises the partial remains of a few raised cruck blades in the north wall, 
each of which sits upon a horizontal pad-block, all timbers being deeply embedded in 
the stone walls. These cruck blades have all been cut off close to wall-top level. There 
are other pad-blocks in the north wall which appear to have lost their raised cruck 
blades and some of the trusses have been lost completely. The barn is now divided 
into three sections by internal brick and stone walls. 
 
Apart from a few difficult to see timbers at the far east end (largely hidden by workshop 
machinery and later insertions) there are no timbers in the south wall, and no medieval 
timbers to the present roof, which is a 1930s replacement. Very little of each timber can 
be seen and there is no indication of any assembly marks or any system of truss 
numbering. The timbers are all slightly degraded and worn, and it is not possible to 
make any comment on the conversion of the beams neither from the raw timbers nor 
about the carpentry techniques. There is thus now virtually no stylistic evidence to 
indicate a likely date for the construction of the barn, although on the basis of its 
constructional form it is traditionally dated to ca.1500. Internal views of the barn and its 
timbers are given in Figure 3a/b. 
 
 

Sampling 
 
Sampling and analysis by tree-ring dating of timbers within the Abbey Barn were 
commissioned by Anthony Jaggard FSA of John Stark & Crickmay Partnership, 
Architects of Dorchester. This was done on behalf of Symondsbury Farms Limited, the 
estate management company, as part of a study into the background history and 
development of the site necessary to a programme of conservation and repair. It was 
hoped that tree-ring analysis might provide a precise felling date for the timbers used in 
the original construction of the barn. 
 
From the relatively small amount of suitable timber available a total of eight core 
samples was obtained. Each sample was given the code SYM-B (for Symondsbury, 
site “B”) and numbered 01 – 08, its position, and other relevant information about the 
timber, being carefully recorded on the simple plan made at the time of sampling (Fig 
1). Details of the samples are given in Table 1. For the purposes of this report, the 
trusses have been numbered from site east to site west (the present approach to the 
barn being from the lane and forecourt to the south).  
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Tree-ring dating 
 
Tree-ring dating relies on a few simple, but quite fundamental, principles. Firstly, as is 
commonly known, trees (particularly oak trees, the most frequently used building timber 
in England) grow by adding one, and only one, growth-ring to their circumference each, 
and every, year. Each new annual growth-ring is added to the outside of the previous 
year’s growth just below the bark. The width of this annual growth-ring is largely, 
though not exclusively, determined by the weather conditions during the growth period 
(roughly March – September). In general, good conditions produce wider rings and 
poor conditions produce narrower rings. Thus, over the lifetime of a tree, the annual 
growth-rings display a climatically influenced pattern. Furthermore, and importantly, all 
trees growing in the same area at the same time will be influenced by the same 
growing conditions and the annual growth-rings of all of them will respond in a similar, 
though not identical, way. 
 
Secondly, because the weather over any number of consecutive years is unique, so too 
is the growth-ring pattern of the tree. The pattern of a short period of growth, 20, 30 or 
even 40 consecutive years, might conceivably be repeated two or even three times in 
the last one thousand years. A short pattern might also be repeated at different time 
periods in different parts of the country because of differences in regional micro-
climates. It is less likely, however, that such problems would occur with the pattern of a 
longer period of growth, that is, anything in excess of 54 years or so. In essence, a 
short period of growth, anything less than 54 rings, is not reliable, and the longer the 
period of time under comparison the better.  
 
The third principal of tree-ring dating is that, until the early- to mid-nineteenth century, 
builders of timber-framed houses usually obtained all the wood needed for a given 
structure by felling the necessary trees in a single operation from one patch of 
woodland, or from closely adjacent woods. Furthermore, and contrary to popular belief, 
the timber was used "green" and without seasoning, and there was very little long-term 
storage as in timber-yards of today. This fact has been well established from a number 
of studies where tree-ring dating has been undertaken in conjunction with documentary 
studies. Thus, establishing the felling date for a group of timbers gives a very precise 
indication of the date of their use in a building. 
 

Tree-ring dating relies on obtaining the growth pattern of trees from sample timbers of 
unknown date by measuring the width of the annual growth-rings. This is done to a 
tolerance of 1/100 of a millimeter. The growth patterns of these samples of unknown 
date are then compared with a series of reference patterns or chronologies, the date of 
each ring of which is known. When the growth-ring sequence of a sample “cross-
matches” repeatedly at the same date span against a series of different relevant 
reference chronologies the sample can be said to be dated. The degree of cross-
matching, that is the measure of similarity between sample and reference, is denoted 



by a “t-value”; the higher the value the greater the similarity. The greater the similarity 
the greater is the probability that the patterns of samples and references have been 
produced by growing under the same conditions at the same time. The statistically 
accepted fully reliable minimum t-value is 3.5. 
 

However, rather than attempt to date each sample individually it is usual to first 
compare all the samples from a single building, or phase of a building, with one 
another, and attempt to cross-match each one with all the others from the same phase 
or building. When samples from the same phase do cross-match with each other they 
are combined at their matching positions to form what is known as a “site chronology”. 
As with any set of data, this has the effect of reducing the anomalies of any one 
individual (brought about in the case of tree-rings by some non-climatic influence) and 
enhances the overall climatic signal. As stated above, it is the climate that gives the 
growth pattern its distinctive pattern. The greater the number of samples in a site 
chronology the greater is the climatic signal of the group and the weaker is the non-
climatic input of any one individual.  
 
Furthermore, combining samples in this way to make a site chronology usually has the 
effect of increasing the time-span that is under comparison. As also mentioned above, 
the longer the period of growth under consideration, the greater the certainty of the 
cross-match. Any site chronology with less than about 55 rings is generally too short for 
satisfactory analysis. 
 
 

Analysis 
 
Each of the eight samples obtained from the Abbey Barn was prepared by sanding and 
polishing and, although the number of rings on two samples, B06 and B08, were low, 
the annual growth-ring widths of all eight samples were measured. The growth-ring 
widths of the samples were then compared with each. At a minimum value of t=4.5 
three groups, each of two samples, could be formed, the individual samples cross-
matching with each other at the relative positions as shown in the bar diagrams, 
Figures 4, 5, and 6. The cross-matching samples of each group were combined at 
these off-set positions to form site chronologies SYMBSQ01, BSQ02, and BSQ03, 
these having overall lengths of 57, 60 and 66 rings respectively.  
 
Each site chronology was then compared with a large number of reference 
chronologies for oak from all parts of England. For site chronology SYMBSQ01, this 
indicated a repeated and consistent cross-match with a number of reference 
chronologies when its rings span the years 1414 to 1470. The evidence for this dating 
is given in the t-values of Table 2. For site chronology SYMBSQ02, there was again 
repeated and consistent cross-matching with the reference material when its rings span 
the years 1502 to 1561. The evidence for this dating is given in the t-values of Table 3. 
It will be seen from this Table that the t-values, while not quite as high as those seen in 
Table 2, are still satisfactory. 
 
The t-values seen for the cross-matching between site chronology SYMBSQ03 and the 
reference chronologies, as given in Table 4, are slightly lower still. Although they are all 
at or above the minimum of t=3.5, and are, therefore, strictly speaking, quite 
satisfactory, they are not as high as would be liked, and the Laboratory feels perhaps 



that some caution might be expressed with the date indicated. There is, however, no 
other possible cross-matching position or date indicated, and the low t-values are 
possibly due to the slightly erratic nature of the ring pattern of these samples which 
may have a slightly impaired climatic signal. 
 
Each of the three site chronologies was compared with the other two, and with the two 
remaining ungrouped samples, but there was no further satisfactory cross-matching. 
Both ungrouped samples were then compared individually to the full range of reference 
chronologies for oak. There was again no satisfactory cross-matching and these two 
samples must remain undated. 
 
 

Interpretation  

 
Analysis by dendrochronology of eight samples from the Abbey Barn at Manor Farm, 
Symondsbury, has produced three site chronologies, SYMBSQ01 – BSQ03, each of 
two samples. These site chronologies have 57, 60, and 66 rings respectively, these 
rings being dated as spanning the years 1414-470, 1502-1561, and 1531-1596, 
respectively. 
 
None of the dated samples retains complete sapwood, that is they do not have the last 
ring produced by the trees represented before they were felled. It is thus not possible to 
give a precise felling date for each timber. All the dated samples do, however, retain 
the heartwood/sapwood boundary, indicating that they are missing only the sapwood 
element of the trees, for which the usual 95% confidence limit is between 15 and 40 
rings. 
 
Interpretation of the heartwood/sapwood boundaries on the samples would indicate 
that the timbers represented by the first site chronology, SYMBSQ01, a pad-block from 
truss 9 and the upper cruck blade of truss 7 (SYM-B03 and B07), have an estimated 
felling date sometime between 1485 and 1510. 

 
The timbers represented by the second site chronology, SYMBSQ02, the pad-blocks of 
trusses 10 and, 11 (SYM-B04 and B05) have an estimated felling date sometime 
between 1575 and 1600. 

 
If the t-values, and thus the dating, for the third and final site chronology, SYMBSQ03, 
representing the pad-blocks of trusses 5 and 6 (SYM-B01 and B02), are accepted, the 
timbers represented would have an estimated felling date sometime between 1608 and 
1633. 
 
Judging by the values of the cross-match between some of the samples it is possible 
that some of the timbers are derived from the same tree. This is particularly so with the 
timbers represented by samples SYM-B03 and B07, which cross-match with a value of 
t=8.9. Samples SYM-B04 and B05, which cross-match with a value of t=7.9, probably 
represent two trees growing close to each other in the same patch of woodland, while 
samples SYM-B01 and B02 probably represent trees growing further apart. These last 
two cross-match with a value of t=6.1. 
 
It is not possible to suggest where the source woodlands for the timbers found in the 



barn were located. This may be due in part to the fact that, in reality, only a small 
amount of data has been obtained for each possible phase represented. The earliest 
phase of felling detected is probably represented by a single tree, while the later 
periods appear to be represented by only two trees each. As will be seen from Tables 2 
– 4, there is a widespread distribution for the reference chronologies against which the 
site chronologies have dated which give little indication of where the trees used in the 
barn were growing. 
 
Two samples, SYM-B06 and B08, both from raised cruck blades, remain undated. This 
is possibly due to the shortness of the sequences found on the samples which amount 
to 47 and 45 rings respectively, below the usual reliable minimum of 54 rings. 
 
 

Conclusion 
 
The analysis of the eight samples from the Abbey Barn would suggest, therefore, that it 
does retain some timber from its possible original construction, which is traditionally 
dated to ca.1500. The timbers represented by samples SYM-B03 and B07, from the 
pad-block of truss 9 and the upper cruck blade of truss 7, probably belong to this 
phase. It is estimated that these timbers have a felling date sometime between 1485 
and 1510. 
 
It would appear however, that later timbers are to be found in the barn as well. 
Samples SYM-B04 and B05, from the pad-blocks of trusses 10 and 11, represent trees 
with an estimated felling date sometime between 1575 and 1600, while the timbers 
represented by samples SYM-B01 and B02, from the pad-blocks of trusses 5 and 6, 
are possibly later still, being felled, it is estimated, sometime between 1608 and 1633. 
The dating of these two samples is, however, less than fully satisfactory.  
 
It will be noted that these later dates are all obtained from the pad-blocks of the 
trusses. It is not clear whether or not these pad-blocks are jointed in any way to the 
raised cruck blades, or whether the blades simply sit on the blocks. If it is the latter, it is 
possible that the pad-blocks with the later dates are replacements. 
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 Table 1: Details of samples from the Abbey Barn, Manor Farm, Symondsbury, Dorset   
        
 Sample Sample location Total *Sapwood First measured Last heartwood Last measured 
 number  rings rings ring date ring date ring date 
        
 SYM-B01 Pad-block, truss 5 (from east) 59 h/s 1531 1589 1589 
        
 SYM-B02 Pad-block , truss 6  59 h/s 1538 1596 1596 
        
 SYM-B03 Pad-block , truss 9  57 h/s 1414 1470 1470 
        
 SYM-B04 Pad-block, truss 10 58 h/s 1502 1559 1559 
        
 SYM-B05 Pad-block, truss 11  59 h/s 1503 1561 1561 
        
 SYM-B06 Cruck blade, truss 6 47 no h/s ---- ---- ---- 
        
 SYM-B07 Cruck blade, truss 7 54 h/s 1416 1469 1469 
        
 SYM-B08 Cruck blade, truss 8 45 no h/s ---- ---- ---- 

 
 
*h/s = the last ring on the sample is at the heartwood/sapwood boundary 

 
 

 

 

 

 

 



 
 
 

Table 2: Results of the cross-matching of site chronology SYMBSQ01 and relevant reference 
chronologies when first ring date is 1414 and last ring date is 1470 

    
Reference chronology Span of chronology t-value  

    
27 High Street, Lymington, Hants 1378 – 1460 6.6 ( Esling et al 1990 ) 
England, London  413  – 1728 6.1 ( Tyers and Groves 1999 unpubl ) 
Chicksands Priory, Beds 1200 – 1541 5.6 ( Howard et al 1998 ) 
Manor Farm, Ickenham, Middx 1374 – 1483 5.6 ( Arnold et al forthcoming ) 
Hampshire chronology   443 – 1972 5.6 ( Miles 2003 ) 
St Mary's Church, Cokethorpe, Oxon 1362 – 1481 5.6 ( Howard et al 1997 ) 
26 Westgate Street, Gloucester 1399 – 1622 5.2 ( Howard et al 1998 ) 
Southern England 1083 – 1981 4.5 ( Bridge 1988 ) 

 

 

 

 

Table 3: Results of the cross-matching of site chronology SYMBSQ02 and relevant reference 
chronologies when first ring date is 1502 and last ring date is 1561 

    
Reference chronology Span of chronology t-value  

    
Worcester Cathedral - high roofs 1484 – 1772 5.1 ( Arnold et al 2003 ) 
Raynor House, Bradfield, S Yorks 1468 – 1593 4.7 ( Howard et al 1994b ) 
Frith Hall, Brampton, Derbys 1480 – 1602 4.7 ( Howard et al 1993 )  
Wales and West Midlands 1341 – 1636 4.2 ( Siebenlist-Kerner 1978 ) 
Coton Priory, Leics 1506 – 1597 4.1 ( Howard 2003 unpubl ) 
St Andrew’s Church, Owston, Leics 1485 – 1611 4.1 ( Howard et al 1998 ) 
MC10---H 1386 – 1585 3.6 ( Fletcher 1978 ) 
East Midlands  882  – 1981 3.6 ( Laxton and Litton 1988 ) 

 



 
 
 

Table 4: Results of the cross-matching of site chronology SYMBSQ03 and relevant reference 
chronologies when first ring date is 1531 and last ring date is 1596 

    
Reference chronology Span of chronology t-value  

    
Rushall Hall Barn, Rushall, Walsall 1510 – 1672 4.8 ( Howard 2004 unpubl ) 
Naas House, Lydney, Glos 1360 – 1591 4.1 ( Howard et al 1998 ) 
Stoneleigh Abbey, Warwicks 1398 – 1658 3.8 ( Howard et al 2000 ) 
White House, Main Rd, Blyth, Notts 1453 – 1595 3.7 ( Howard et al 1994a )  
Lodge Park, Aldsworth, Glos 1324 – 1587 3.5 ( Howard et al 1995 ) 
Hallfield House, Bradfield, S Yorks 1482 – 1592 3.5 ( Howard et al 1996 )  
Colston Bassett Church, Notts 1465 – 1609 3.5 ( Howard et al 1995 )  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



 
 

Figure 4: Bar diagram of the samples in site chronology SYMBSQ01   

  Relative 
Off-  Total heartwood/sapwood 
set             rings boundary position 

               
02   B07                 h/s 54 56 
00 B03                   h/s 57 57 

               
      00 10 20 30 40 50          60 years relative 
 

 

 

 

 

 

Figure 5: Bar diagram of the samples in site chronology SYMBSQ02   

  Relative 
Off-  Total heartwood/sapwood 
set             rings boundary position 

               
00 B04                          h/s 58 58 
01  B05                              h/s     59 60 

               
      00 10 20 30 40 50          60 years relative 
 
 
white bars = heartwood rings 
h/s = the last ring on the sample is at the heartwood/sapwood boundary 
 

 

 

 

 



 
 

Figure 6: Bar diagram of the samples in site chronology SYMBSQ03   

   Relative 
Off-  Total heartwood/sapwood 
set  rings boundary position 

                 
00 B01             h/s   59 59 
07  B02                h/s 59 66 

                 
      00   20   40   60        70 years relative 
 
 
white bars = heartwood rings 
h/s = the last ring on the sample is at the heartwood/sapwood boundary 

 


