
 1 

TREE-RING ANALYSIS OF TIMBERS FROM OLD HALL COTTAGE, TWYFORD, 
DERBYSHIRE 
 
 
A J ARNOLD 
R E HOWARD 
 
With description and notes on  
the building by Barbara Hutton 
 
 
SUMMARY 
 
A total of 18 core samples was obtained from a wide range of location within Old 
Hall Cottage, Twyford, in south Derbyshire. Of this number, 13 cores were measured 
and analysed (five samples having too few rings for reliable dating). From this 
material two separate site chronologies, accounting for nine samples, could be 
formed and dated, with two further samples being dated individually. 
 
Interpretation of the dating indicates that the great majority of dated timbers, 
representing the main structural beams, were cut as part of a single felling 
operation in 1654. One timber, a common rafter presumably reused in this building, 
was cut slightly earlier in 1629, with another timber, reused as a principal rafter, 
being felled earlier still some time between 1572 and 1597. 
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Introduction  
 

Derby Buildings Record report by Barbara Hutton, 1987 
 
This two-storey house, built of brick and sandstone with a tiled roof, stands back from the 
east side of a lane leading south from Stenson Lock and faces north. Until bought by the 
present owners in 1960 it was a pair of cottages, but earlier it was a manor house with a 
large timber-framed west range of which nothing now remains. 
 

The front wall is built of red brick laid in an approximation to English garden wall bond onto 
a chamfered stone plinth. The present front door (behind a modern porched entry) is at the 
west end, set back from the main facade in a two-storey addition. At the east end a 
window has been made in the former doorway and beyond this there is another lean-to 
with a single-storey addition in front bringing it to the line of the main frontage (see Fig 1). 
The east end wall is brick, but above it the gable of the main house is timber-studded.  
 
The south wall is of coursed sandstone throughout, and is marked by two great 
chimneystacks (see Fig 2) whose tops have been rebuilt in brick. At the east end of the 
south front the lean-to is set back from the house; it has a recently-cut doorway but no 
windows.  
 

The two chimneys rise above the roofline, and between them are two rows of modern 
windows under the eaves. There is a splayed plinth at the base of the western chimney but 
not of the eastern one, which may be explained by an old drawing (reproduced in Craven 
and Stanley, The Derbyshire Country House vol 1, page 68) showing a lean-to timber 
extension over this end of the wall; a groove running down the stonework shows how far 
this extended. There are cracks in the walling on the east side of the eastern stack, and 
the lower part of the wall here is irregular and patched.  
 
At the west end a small wing projects southwards. Its eastern wall is brick above and stone 
below, with a splayed plinth broken into by a small chamfered blocked opening. The south 
side of the wing is stone throughout and has a window to each storey; the lower part of the 
stonework has recently been restored and the present lintel to the ground-floor window is a 
replacement. The earlier one seems to have been chamfered, but the upper window has a 
brick arch. The west side of the wing is stone (see Fig 3), as is the west end wall of the 
lean-to. However, the break in the west wall between house and wing does not correspond 
to the south wall of the house as seen inside, suggesting that there may have been some 
structure such as a chimney projecting south from the south wall immediately west of the 
wing. There is a splayed plinth throughout, but the plinth of the lean-to employs reused 
stones. The gable of the main house again shows above the lean-to roof, and is rendered 
over. 
 

The front door leads through a modern porch into a narrow hallway with a straight flight of 
stairs up the west wall (see plans Fig 4a/b). There is a full-height timber post in the 
southwest corner, and the south and east walls are studded. At the south end is a door 
into the wing, which has a suspended timber floor, and a deep, narrow ceiling beam with 
modern softwood joists. There is a small fireplace against the east wall, but when the wall 
surface was exposed no sign was found of any opening to correspond with that seen on 
the outside of the wall. 
 

To the east of the entrance hallway is the main living room or hall (sometimes referred to 
as the ‘Great Parlour’). This has a huge fireplace under a segmental stone arch with 
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joggled voussoirs (see drawing Fig 5a), the inside of which has been repaired in brick. The 
heavy ceiling beam has Wernhir stops, as do all the common joists. A panelled door leads 
through into the dining room which has a large fireplace under a Tudor arch with an oven 
on the east side of the hearth and two brick-arched blocked openings in the back wall (fig 
5b). This is the place-where we saw disturbance in the outside stonework. The dining 
room too is crossed by a chamfered beam which, with its common joists, has Wernhir 
stops. The partition between these two main rooms has been, and perhaps still is, timber-
studded (see cross-section Fig 6,) and a pair of peg holes near the north end of the rail in 
the wall suggests a brace running down to a post either concealed within the brickwork of 
the front wall or replaced by it. On the east side of the room a cupboard is walled off by a 
thin partition and has its entrance from the other side; this was formerly an under-stair 
cupboard, the stairs rising in a steep, straight flight opposite the former front door of this 
cottage (now a window). A door leads east into the kitchen. This end of the house was 
formerly three pantries, the one at the north end still filling that function with thralls along 
two sides. To the south there was a partition dividing the space into two rooms, from the 
farther of which the under-stair cupboard can be reached. A pump stands outside the east 
end of the house, roughly opposite the middle window. 
 

The stairs lead up from the front door to a passage running along the back of the house 
from west to east. Opposite the stair-head is a door into the upper room of the wing. The 
east wall of the landing is studded, and there are two steps up to the passage. On the 
south wall of the passage is a small Tudor arched stone fireplace with moulded surround; 
the east jamb is damaged (see Fig 5c). There is also a small cupboard in the wall to the 
east of the fireplace. Beyond this there is a door south into a walk-in cupboard lit by the 
five-light modern window. On the west side of the cupboard the stone wall runs down on a 
former roof-line. The wall between passage and cupboard is timber studded and appears 
to have been an outside wall at one time. 
 
A scarf in the rear wall plate here is springing apart. It is edge-halved and bridled, like that 
shown by Hewett in his English Historic Carpentry, page 268, where he dates it to between 
1500 and 1575. A post forms the east jamb of the door and connects the timber south wall 
to a timber-studded cross-wall. This and the east end wall like it has bold convex braces 
up to each end of the tiebeam. There was a doorway in the middle, but this is now 
blocked. 
 

Going back to the passage, there is a second fireplace in the south wall (Fig 5c), with 
stone jambs but a brick arch; it has a cupboard above it in front of the flue, with a simple 
panelled door. At the east end of the passage there are three steps down and cupboards 
on both north and south sides. The south cupboard, lit by the four-light window, again 
shows the structure of the timber studded wall, and here there is a straight brace from post 
to wall plate. The side of the dining room chimney is stepped down towards the east, and 
this stepping is probably what the cracks in the outside wall reflect. On the north of the 
passage is an airing cupboard in the space where the stairs of the eastern cottage once 
came up to the first floor. North of this and reached from the bedroom, is a small cupboard 
and north again a stair to the attic. The eastern end of the house, above the present 
kitchen is occupied by a bathroom. 
 

The attic has a plaster floor laid on reed or straw. There are only three roof trusses, one at 
each gable end and an internal truss (truss 2) which is off-centre. This has one pair of butt 
purlins and windbraces. The fair face of the east and centre truss is on the east side, that 
of the west truss is on the west side, suggesting that this part of the building was 
constructed as a self-contained unit, although at ground level the timber walling continues 
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further west. However, the line of the front wall’s plinth shows that the lost range to the 
west was narrower.  
 
Historical Development 
 

If we consider the main part of the building as it must have been when built, i.e., a 
rectangular timber-framed house of two large but unequal bays, with stone fireplaces 
externally on the south wall, it is typical of a 16th century building type which the author is 
familiar with in Yorkshire (Harrison and Hutton, Vernacular Houses in North Yorkshire 
1984, pages 24 to 29) and for which the only parallel outside that county came from 
Hemington in Leicestershire. This is an early storeyed gentry house which has abandoned 
the passage entry in favour of direct entry into the hall. Such a house could have stood 
alone, but we know it did not, and there is no other evidence of the missing range than the 
drawing referred to above. From that drawing it appears that the main building in fact 
extended west beyond the south wing with another chimney on the south wall; and the 
west wing seems to have been built in two stages, the northern part close-studded but 
showing no windows on the east wall (which is all we see), and the southern end 
apparently gabled on three sides with wider wall panels.  
 
There seems to have been an internal chimneystack between the two parts of the wing, 
and a further chimney beyond. The author suggests, as a hypothesis only, that there was 
a medieval open-hall and cross-wing manor house to the west of, and in line with, the 
present building, extended first to the south of the wing, and later by adding the present 
house which provided a more up-to-data hall and parlour. The small south wing was later 
added to this in stone but, presumably, with some timber walling above, at least on the 
east side. This wing looks as if it was designed for a grand staircase but nothing that 
remains could confirm this, though the house as it stands has need of a staircase. 
 

The history of the house’s ownership shows that at least from 1713 there was no need for 
it to be maintained as a gentry house, so we may date from that period the conversion of 
the parlour into a farm kitchen with first one and later three bread ovens built onto the 
stack. From then on it gradually fell into decay. It is difficult to put any precise date to the 
very plain brickwork of the front wall, which presumably replaced worn timber framing 
when the Harpurs converted the house into two cottages and pulled down the west end of 
the building. The ‘low timber framed wing’ that remained into the last century could 
perhaps have been the lean-to over the back of the bread ovens. 
 
 
Sampling 
 
Sampling and analysis of timbers from Old Hall Cottage were commissioned and 
generously funded by the owners, being undertaken out of personal interest and as part of 
their own survey and research into the building. It was hoped that tree-ring analysis would 
establish the date of the building and confirm that, as indicated by the structural evidence, 
it is all of one phase of construction. 
 
Thus, from the timbers available a total of 18 core samples was obtained, each sample 
being given the code TWY-A (for Twyford, site “A”) and numbered 01 – 18. The majority of 
samples were obtained from the roof, this being the area that is likely to have undergone 
the least alteration or change, with additional samples being obtained from the lower 
structural timbers, and the main ceiling beams of the first and ground floors. In all cases 
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the beams appeared to be integral to the structure, with there being no evidence, by way 
of redundant mortices or peg holes, that any of the timbers had been reused. 
 
The positions of these samples are superimposed on the plans and drawings made by 
Barbara Hutton. Details of the samples are given in Table 1. In this Table, all trusses and 
the individual timbers have been numbered and/or identified on a north – south, or east – 
west basis, as appropriate. 
 
The Nottingham Tree-ring Dating Laboratory would like to take this opportunity to thank 
the owners of Old Hall Cottage for their interest, enthusiasm, and help with this project, 
and in particular for their commissioning of this programme of tree-ring analysis. The 
Laboratory would also like to acknowledge and thank Barbara Hutton for her help, 
particularly in supplying the notes used in the introduction above, as well as the plans and 
drawings used in the body of the text. We would also like to acknowledge the use of the 
painting owned by Roger Pegg on the front cover. 
 
 

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 principle 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. 
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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 reliable 
dating. 
 
Having obtained a date for the site chronology as a whole, the date spans of the 
constituent individual samples can then be found, and from this the felling date of the trees 
represented may be calculated. Where a sample retains complete sapwood, that is, it has 
the last or outermost ring produced by the tree before it was cut, the last measured ring 
date is the felling date of the tree. 
 
Where the sapwood is not complete it is necessary to estimate the likely felling date of the 
tree. Such an estimate can be made with a high degree of reliability because oak trees 
generally have between 15 to 40 sapwood rings. For example, if a sample with, say, 12 
sapwood rings has a last sapwood ring date of 1400, it is 95% certain that the tree 
represented was felled sometime between 1403 (1400+3 sapwood rings (12+3=15)) and 
1428 (1400+28 sapwood rings (12+28=40)).  
 
Given that in a timber-framed building the trees required for each phase are almost 
certainly to have been cut in a single felling operation especially for that building, it is usual 
to calculate the average date of the heartwood/sapwood boundary of all the dated samples 
from each phase of a building and add 15 to 40 rings to get the overall likely felling date of 
the group. 
 
 
 



 7 

Analysis 
 
Each of the 18 samples obtained from Old Hall Cottage was initially prepared by sanding 
and polishing. It was seen at this point that five samples, TWY-A02, A06, A07, A09, and 
A15, had less than 54 rings, ie, too few for reliable dating, and they were rejected from this 
programme of analysis. The annual growth rings of the remaining 13 samples were, 
however, measured, and were then compared with each.  
 
At a minimum value of t=3.6 two separate groups of cross-matching samples could be 
formed. The first group, comprising six samples, was combined at their cross-matching 
positions to form site chronology TWYASQ01, this having a combined overall length of 231 
rings. These rings were dated by repeated and consistent cross-matching with a number 
of relevant reference chronologies for oak as spanning the years 1424 to 1654. The 
evidence for this dating is given in the t-values of Table 2. 
 
The second cross-matching group comprises three samples. These were combined at 
their cross-matching positions to form site chronology TWYASQ02, with a combined 
overall length of 77 rings. These rings were again dated by consistent cross-matching with 
the reference chronologies as spanning the years 1511 to 1587. The evidence for this 
dating is given in the t-values of Table 3. 
 
The two site chronologies, TWYASQ01 and TWYASQ02, were then compared with each 
other, and with the four remaining single measured samples but there was no further 
satisfactory cross-matching. The four single samples were then compared individually with 
the full range of reference chronologies, this indicating cross-matching and dates for two of 
them, their rings spanning 1552 – 1611, and 1456 – 1557 respectively. The two other 
samples remain undated. 
 
This analysis can be summarised below: 
 
 

Site chronology Number of 
samples 

Number 
of rings 

Date span 
(where dated) 

    
TWYASQ01 6 231 1424 – 1654  

    
TWYASQ01 3 77 1511 – 1587  

    
TWY-A08 1  1552 – 1611  

    
TWY-A10 1 102 1456 – 1557  

    
Undated 2 --- ------ 

    
Unmeasured  5  --- ------ 

 

 
 
Interpretation and results 
 

Analysis by dendrochronology of 13 measured samples from this building has resulted in 
six of them being combined to form one site chronology, and three samples being 
combined to form a second site chronology. Two other samples have been dated 
individually. Although we have two separate groups, and have dated two samples 
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separately it may be seen that all 11 samples thus dated share a similar or overlapping 
date span. The samples are shown at their respective relative dated position in the bar 
diagram, Figure 7. 
 
It would thus appear that although some of the timbers may have come from different 
sources, they were all growing at the same time, and, more importantly, most (though 
probably not all) are likely to have been felled especially for the construction of Old Hall 
Cottage. One of the dated samples, TWY-A04, in site chronology TWYASQ01, retains 
complete sapwood, denoted by ‘C’ in Table 1 and the bar diagram. This means that this 
sample retains the last ring produced by the tree it represents before it was felled. This 
ring, and thus the felling of the tree, is dated to 1654. The relative positions of the 
heartwood/sapwood boundary on most of the other dated samples, where it exists, 
indicates that they too were all felled in 1654 – it does not vary in such a way as to indicate 
different felling dates. 
 
However, although most of the timbers were felled in 1654, two other timbers appear to 
have been felled earlier. One sample, TWY-A05, from a common rafter, also retains 
complete sapwood, ie, the last ring produced by the tree before felling. This ring, and thus 
the felling of the timber, is dated 1629. It is virtually certain that the timber is reused in its 
present position as a common rafter.  
 
Another timber, the north principal rafter of truss 2, the middle truss and represented by 
sample TWY-A10, appears to have been felled even earlier. This sample retains only the 
heartwood/sapwood boundary ring, that is, all the sapwood has been lost from the timber. 
This boundary ring is dated to 1557. Allowing for the minimum (15) and maximum (40) 
number of sapwood rings the timber is likely to have had would give the timber an 
estimated felling date in the range 1572 (1557+15) to 1597 (1557+40). 
 
It would thus appear that Old Hall Cottage is essentially of mid-seventeenth century date, 
the majority of timbers used in its construction being especially felled in 1654. However, 
some older timbers have been reused in its construction. Given this evidence for the reuse 
of older materials, one wonders if it is possible that the fireplaces seen on ground and first-
floor have also been salvaged from elsewhere and reused in their present situation.  
 
It is not possible to be certain where the trees used at Old Hall Cottage were originally 
growing. However, as indicated by Tables 2 and 3, which shows the reference 
chronologies against which site chronologies TWYASQ01 and ASQ02 have been dated, 
the highest t-values are found against material from other sites in the Midlands, particularly 
Staffordshire, Nottinghamshire, Leicestershire and Warwickshire. The East Midlands 
Master Chronology also contains independent data from other sites in Derbyshire and 
Leicestershire, as does the ‘England’ Master Chronology. This would strongly suggest, not 
unexpectedly perhaps, that the timber used here is of reasonably local origin.  
 
Two of the 13 measured samples, TWY-A01 and A17, remain undated, a situation which is 
very common in tree-ring analysis. Whilst both samples do have sufficient rings for reliable 
dating, neither shows any notable disturbance, by way of compressed, distorted, or 
complacent rings, which might be responsible for their lack or cross-matching. There is no 
certain reason for this common condition. It is possible that the trees used for the undated 
beams were growing in different woodlands to each other and to all the other, dated, 
timbers, and thus do not cross-match with the main group, and for which little, or no, 
reference material is available; such samples, essentially ‘singletons’, are often much 
more difficult to date than those in a well replicated, representative group. 


