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Summary 

 

A total of 14 timbers were sampled from the roof of this building, including 2 from the principal rafters 

of a cusped truss thought to be of earlier origin. One of these two principal rafters was found to be from 

a tree felled in summer 1534. The remaining roof timbers probably represent a single group of trees 

felled at about the same time, though the narrow-ringed sequences were found to contain more sapwood 

rings than usually encountered in Wales. A single series was from a tree felled in spring 1592, with 

others having estimated felling date ranges either incorporating this date, or slightly earlier. Since it 

appears the rest of the roof, other than the cusped truss, is likely to have been constructed in a single 

campaign, this is most likely to have taken place in 1592, or within a few years after this date.  

 

 

 

Authors:  Dr M. C. Bridge FSA and Dr D. W. H. Miles FSA 

  Oxford Dendrochronology Laboratory 

  Mill Farm 

  Mapledurham 

  Oxfordshire 

  RG4 7TX                         November 2010  



 

 

 
 

 

A report commissioned by The North West Wales Dendrochronology Project in partnership with  

The Royal Commission on the Ancient and Historical Monuments in Wales (RCAHMW).  

 

 

The Tree-Ring Dating of Plas Coch, Llanedwen, Anglessey  (NGR SH 512 685) 

 

 

 

BACKGROUND TO DENDROCHRONOLOGY 

 

The basis of dendrochronological dating is that trees of the same species, growing at the same time, in 

similar habitats, produce similar ring-width patterns. These patterns of varying ring-widths are unique to 

the period of growth. Each tree naturally has its own pattern superimposed on the basic ‘signal’, 

resulting from genetic variations in the response to external stimuli, the changing competitive regime 

between trees, damage, disease, management etc. 

 

In much of Britain the major influence on the growth of a species like oak is, however, the weather 

conditions experienced from season to season. By taking several contemporaneous samples from a 

building or other timber structure, it is often possible to cross-match the ring-width patterns, and by 

averaging the values for the sequences, maximise the common signal between trees. The resulting ‘site 

chronology’ may then be compared with existing ‘master’ or ‘reference’ chronologies. 

 

This process can be done by a trained dendrochronologist using plots of the ring-widths and comparing 

them visually, which also serves as a check on measuring procedures. It is essentially a statistical 

process, and therefore requires sufficiently long sequences for one to be confident in the results. There is 

no defined minimum length of a tree-ring series that can be confidently cross-matched, but as a working 

hypothesis most dendrochronologists use series longer than at least fifty years. 

  

The dendrochronologist also uses objective statistical comparison techniques, these having the same 

constraints. The statistical comparison is based on programs by Baillie & Pilcher (1973, 1984) and uses 

the Student’s t-test. The t-test compares the actual difference between two means in relation to the 

variation in the data, and is an established statistical technique for looking at the significance of 

matching between two datasets that has been adopted by dendrochronologists. The values of ‘t’ which 

give an acceptable match have been the subject of some debate; originally values above 3.5 being 

regarded as acceptable (given at least 100 years of overlapping rings) but now 4.0 is often taken as the 

base value. It is possible for a random set of numbers to give an apparently acceptable statistical match 

against a single reference curve – although the visual analysis of plots of the two series usually shows 

the trained eye the reality of this match. When a series of ring-widths gives strong statistical matches in 

the same position against a number of independent chronologies the series becomes dated with an 

extremely high level of confidence. 

 

One can develop long reference chronologies by cross-matching the innermost rings of modern timbers 

with the outermost rings of older timbers successively back in time, adding data from numerous sites. 

Data now exist covering many thousands of years and it is, in theory, possible to match a sequence of 

unknown date to this reference material. 

 

It follows from what has been stated above that the chances of matching a single sequence are not as 

great as for matching a tree-ring series derived from many individuals, since the process of aggregating 

individual series will remove variation unique to an individual tree, and reinforce the common signal 

resulting from widespread influences such as the weather. However, a single sequence can be 

successfully dated, particularly if it has a long ring sequence. 
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Growth characteristics vary over space and time, trees in south-eastern England generally growing 

comparatively quickly and with less year-to-year variation than in many other regions (Bridge, 1988). 

This means that even comparatively large timbers in this region often exhibit few annual rings and are 

less useful for dating by this technique. 

 

When interpreting the information derived from the dating exercise it is important to take into account 

such factors as the presence or absence of sapwood on the sample(s), which indicates the outer margins 

of the tree. Where no sapwood is present it may not be possible to determine how much wood has been 

removed, and one can therefore only give a date after which the original tree must have been felled. 

Where the bark is still present on the timber, the year, and even the time of year of felling can be 

determined. In the case of incomplete sapwood, one can estimate the number of rings likely to have 

been on the timber by relating it to populations of living and historical timbers to give a statistically 

valid range of years within which the tree was felled. For this region the estimate used is that 95% of 

oaks will have a sapwood ring number in the range 11 – 41 (Miles 1997a).    

 

 

PLAS COCH  

 

Plas Coch was surveyed by the Royal Commission (RCAHMW) for the Anglesey Inventory (1937), pp. 

55-6. A summary of the development of the house is available on Coflein, RCAHMW’s on-line 

database (NPRM 15808): 

 

“The earlier part of the present mansion at Plas Coch was thought to have been built by Dafydd Llwyd, 

an Anglesey lawyer living in London, in 1569, as evidenced by the inscription over the porch doorway 

(Fig. 1). It was remodelled later in the last decade of the sixteenth century by his son Hugh Hughes, 

attorney general for North Wales from 1587, in a distinctive earlier Renaissance style with ornate crow-

stepped gables. Substantial additions were made in the earlier nineteenth century and the house was 

again remodelled later in the same century producing a symmetrical facade in the style of the late 

sixteenth century house. 

 

The sixteenth century house is a two storey building with cellars and attics. The walls are of coursed 

stone blocks under a slate gabled roof. It faced east where the facade was broken up by a full height 

porch and a smaller projecting bay, both with stepped gables. The windows are mullioned and 

transomed under pointed pediments, that over the porch doorway projecting as an oriel. The attics are lit 

by crow-stepped gables, topped with finials, as are all the gables. The porch presumably opened into the 

passage at the lower end of the hall, which has a fireplace in its long west wall. There is a large room 

beyond the hall, now the library. Service rooms and/or a parlour would have taken up the bay below the 

passage and would have communicated with the kitchen in a large rear wing. The tower in the angle 

between the hall and kitchen wing rises to overtop the house with an ogee roof.” 

 

David Longley, who has been working on the house for several years, in association with the architect, 

Elinor Gray-Williams, believes the 1569 inscription on the porch is a dedication made by Hugh Hughes 

to commemorate his father’s (David Hughes) earlier building on the site.  More is said about this in the 

survey report. 

 

The roof to the main N-S range is comprised of eight trusses, seven of these primary, whilst the eighth 

one is a nineteenth century replacement.  The majority of the trusses consist of a simple wide principal 
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rafter with high collars, with the exception of Truss 2 which is of reused timbers including raking struts 

which together with the collar and principal rafters are cusped. Some of the other trusses (T1, T3, and 

T7), also have raking struts, although these are not cusped and do not have any strong evidence for 

reuse.  

 

Truss 7, unlike the other trusses, had multiple pegging on the joints between the collar and the principal 

rafter, in the form of two rows of pegs. 

 

 
 
Figure 1: Photograph of inscription over main porch door, bearing the date 1569 

 

 

 

SAMPLING 

 

Sampling took place in September 2010. All the samples were of oak (Quercus spp.). Core samples 

were extracted using a 15mm diameter borer attached to an electric drill. They were numbered using the 

prefix angh, and located on the survey plan (Fig. 2). The samples were removed for further preparation 

and analysis. Cores were mounted on wooden laths and then these were polished using progressively 

finer grits down to 400 to allow the measurement of ring-widths to the nearest 0.01 mm.  The samples 

were measured under a binocular microscope on a purpose-built moving stage with a linear transducer, 

attached to a desktop computer. Measurements and subsequent analysis were carried out using 

DENDRO for WINDOWS, written by Ian Tyers (Tyers 2004).  
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Figure 2: Drawings of the property showing the timbers sampled for dendrochronology (adapted from original 

drawings supplied by David Longley) 
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RESULTS AND DISCUSSION 

 

Details of the samples and their locations are given in Table 1 and illustrated in Figure 2. One series, 

angh03, was too short to be used in further analysis, and was therefore discarded from further 

consideration. Three series (04, 07 and 11) could not be dated either by internal matching, or by 

comparison with dated reference material.  There were a number of significant cross-matches between 

the remaining series (listed in Table 2), but also a number of matches that were lower than might have 

been expected, perhaps reflecting the high year-to-year variation in the ring-widths (sensitivity). For this 

reason the series were dated individually against the dated reference material as an additional quality 

control method (Tables 3 a-j). Series angh14, which contained some notable bands of narrow rings, 

could not be adequately resolved against the other sequences, and therefore only the first 50 rings of the 

series were included in subsequent analysis, although the additional rings give extra information 

concerning likely felling dates.    

 

A 190-year long site chronology, PLASCOCH, was formed from these series, and its strongest matches 

are shown in Table 4.  

 

Sample angh05, from the only cusped truss, was suspected as being earlier in origin, and indeed it was 

found to have been felled over half a century before the other samples, in the summer 1534.  The only 

other precise felling date obtained was for angh08, a principal rafter from the third truss. This was felled 

in spring 1592. Figure 2 shows the relative positions of overlap of the dated sequences. The next 

problem in interpretation of the results is to decide whether or not it is likely that all the remaining dated 

timbers were likely to have been felled at the same time.  As the samples mostly had quite narrow rings 

and this unusual part of the country has often been found to be more like Ireland in some of its growth 

characteristics, it was decided that a wider sapwood estimate of 10-55 rings might be more applicable in 

this case. The information in Table 1 and Figure 2 reflect this use of the wider sapwood estimate. Given 

some of the individual matches, for example between angh02 and angh08, and the spread of likely 

felling date ranges, coupled with the fabric analysis of the roof itself, it seems likely that these 

remaining timbers do represent a single group of timbers felled at the same time, in 1592, or within a 

few years of this date. It is known that the house was remodelled by Hugh Hughes in the last decade of 

the sixteenth century (see reports by David Longley and Elinor Gray-Williams), and this is supported by 

the dendrochronology.   

 

The single re-used cusped truss of 1534 suggests that this might be the date of the original build.  The 

house was previously thought to have been constructed in 1569, however, it is more likely that it might 

have constructed as early as the 1530s assuming the re-used cusped truss did originate from the site.  

Nevertheless, some of the dated samples with incomplete sapwood might have originated from a phase 

of building represented by the 1569 carved over the porch door. 

 

An interesting feature of the reused cusped truss T2 is the awkward joint of the rear cusped raking strut 

to the principal rafter (Fig. 3).  Here the angle of the joint is not correct, yet is does seem to fit well with 

the collar, and a scribed carpenter’s setting out mark suggests that it is in its original position. However, 

the eastern raking strut does fit correctly, suggesting that the roof pitch had not been altered.  It is hard 

to imagine that a master carpenter would allow a mistake in setting out not to be rectified before erection 

on site, yet the rest of the truss would suggest this is the case.  It is almost as though the timbers were 

marked out, but not dry-fitted on the ground before assembly, at which point the mistake would have 

been noticed and a new strut made.  Further study of the truss is needed to help unravel this interesting 

constructional issue. 
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Figure 3: Detail of western side of reused cusped truss T2 showing ill-fitting joint to principal rafter 
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