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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.
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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 #-test. The #-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 ‘¢ 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).

:!HD £ _ A report commissioned by The North West Wales Dendrochronology Project in partnership with
T '.I oo The Royal Commission on the Ancient and Historical Monuments in Wales (RCAHMW).



Plas Coch trusses

1
South gable 5

Foan

I’Tt_

( A
() 2

I i

Matn Ci)

front (east) 4
BN
- § l
i)
=/ =
(¢ .
( ;} \,\i Kitchen wing
(< _ .
rs
j }L
0 1 2 3 4. 5 & W%DM
I WY TR Rt N | N

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

-

—p
;IHD AL A report commissioned by The North West Wales Dendrochronology Project in partnership with
s ",'H T o '_'_ ﬂ"-“;_"_ The Royal Commission on the Ancient and Historical Monuments in Wales (RCAHMW).




ACKNOWLEDGEMENTS

Margaret Dunn and Richard Suggett both provided assistance on site and provided background
information on the building. David Longley provided useful discussions on site and provided the
drawings used in Fig 2, and we acknowledge his many years of looking into the history and fabric of the
building, along with the architect, Elinor Gray-Williams. We would also thank our fellow
dendrochronologists for permission to use their data.

This study was funded by the North-West Wales Dendrochronology Project, co-ordinated by Margaret
Dunn, in partnership with the Royal Commission on Ancient and Historic Monuments of Wales.

10' 0 : _ A report commissioned by The North West Wales Dendrochronology Project in partnership with

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



‘(MINHVOY) S9[BA\ Ul SJUSWINUOJA] [BILIOISTH PUR JUSIOUY O} UO UOISSIUWO)) [BAOY ],
yim diysioulred ur 30o(o1d £30[0U0IYO0IPUT SIA[BA ISOM YHON YL Aq pauorssTrwiod j10dar v

A HY D
W

52001

SS—(0T Pasn Ajewnsd poomdes gN ‘painsedwt

J0U = AN ‘Po[[} IuIm quosard a3po Nieq =) A)NADISUSS UBOUWI = SUIS UBIW ‘UONEBIASD PIEPUE)S = UAIP PIs ‘dJep Sull poomiredy ise| - Axepunoq poomdes/poomiresy = A1pq §/H A9

€0 €L°0 Lyl 061 16S1-20v1 HOOOJSV1d J19ISBJN 9IS Ul PIpnjoul = 4
08S1 1ye 620 | €80 | 6TT | (852+)0S 9£2 SYS12 | SSYI-9€h1 L ssnn nns-A 3seq | pLybue,
9¢GT IoYe LT0 99°0 8I'T | NNS+SCI - 1€ST 9TST-C0v1 L ssn1 “Ie[jo) ¢Lybue ,
98510961 440 90 78’1 L NG6T+S/H 3! 1€ST-09%1 L-9 Aeq ‘urpind jsom 1oddn Ziybue

umouwsjun 9C°0 680 9¢'1 8L INN9T+C pejepun t ssn “1oyer [ediounid jsop LLybue
98510961 g0 €01 €81 L9 INNG6T+S/H 1€ST 1€ST1-S9%1 { ssnn “Ie[[o) oLybue ,
S6S1-06C1 §T0 70'1 [} 0L € 0vS1 eVS1-8LY1 € ssty “Ie[[oD 6oubue ,
7651 suudg 0€0 80 44! 6¢Cl iy LYST 16S1-€9%1 q-+eJouedJy | goybue

L0 690 8§60 201 )14 LPS] [651-06¥] ojp qgoybue

LEO 6,0 10T LS - - 6ISI-E9¥] ¢ ssnn “Joyer [edioutid 150N\ | egoybue

umousjun ¥C0 €60 1¢°1 0! INNCE+S/H - pajepun q -+ e Jo uBs]\ Loybue

90 670 &1 01 CE+S/H - pavpun ojp q.0ybue

£C°0 ¢80 4] 6 o1+S/H - pajvpun € ssnIy Inns-A ISOM | ezoybue
C091—LSST LT0 601 18°1 18 S/H LYST LYST1-L9Y1 ¢ ssnn “Joyel [ediound jseq 9oybue ,

PEST Jowuung 810 801 IL'1 98 04143 1061 €ES1-8pp1 | ¢ ssny ‘1oyel jedounid padsno jsop | goybue
uMouwun 720 9L°0 | LL1 GS € - pajepun 7 ssnn ‘e edround padsno jseq | poyBue
umowun - - NN o> pajepun 7-1 Aeq ‘urjnd jsed oddn | goubue
L6V 1ole 440 690 9L'C €S - - LY1-SEVI [ ssn ‘1oyer fedrounid jsop zoybue ,
S6S1-0SST ¥C0 £8°0 68l 68 9 0rST IPS1-8SP1 [ ssn “Ie[jo) Loybue ,
(V) sdduea wu wu
djep/sdjep pue SUds UAdp PIpIM JuduwRdwod Suruueds Jdquinu
TGN ENF | ER | UBIA PIS Ued\l | SSuLI Jo oN poomdes | Aipq S/H av saeq uopisod pue Jaquurg, Jdureg

"JI0U 0} YINOS WO} PAIdqUINU I. SISSNUL], "A9S9[uy ‘UepIue| ‘Yoo)) se|d woij uaye) sojdwes jo s[re1d :| dqe




‘(MINHVOY) S9[BA\ Ul SJUSWINUOJA] [BILIOISTH PUR JUSIOUY O} UO UOISSIUWO)) [BAOY ],
yim diysioulred ur 30o(o1d £30[0U0IYO0IPUT SIA[BA ISOM YHON YL Aq pauorssTrwiod j10dar v

A HY D

I

7 Q0L

anpea [nj3urueawt 9AI3 03 10ys 00} de[IoA0 = -

6C €lybue
I'¢ €L Zlybue
- 43 4 oLybue
- L€ €T S'e 60ybue
8'C 8'C 43 6'1 0T goybue
- Sl (4 Sl Sl L6 9oybue
4 1'C ST 9'v T L€ (44 Goybue
0V €0 6'¢ 70 - €01 9'6 'y zoybue
61 I'e 8'C 8'C 8L 'l 9'1 94 8’1 Loybue
yiLybue ¢ybue Z1ybue oLybue 60ybue goybue 9oybue soybue zoybue Jrdwreg
sanjeA-7

HO02SV1d I9ISBIA 9IS Y} UI s90uanbas pajep uaamiaq Suryojew-ssor)) :g qe L,




‘(MINHVOY) S9[eA\ Ul SJUSWINUOA [BJLIO}SIH PUB JUSIOUY 9} UO UOISSIUWIWIO)) [BAOY YL,
yim diysioulred ur 30o(o1d £30[0U0IYO0IPUT SIA[BA ISOM YHON YL Aq pauorssTrwiod j10dar v

A HY D

I

52001

9y €6 | €SSI-SEPI | TSHITMS (000T UOISUIYIOAN PUE SI[IA]) [MEIYIO] DSNOH IS safeM
7 €S | 1861-%0v | L6SHATVAA (9L661 SATIA) A3o[ouoy)) JISeN YS[OM safem
0°¢ €S | STST-YOrT | TIVONAID (6661 UOIBUIYIIOA PUE SI[IA]) [ouuRd 19BD) UJo) So[e M\
s €S | 8YST-0TH] | BCASTONV (010T [ 12 SATIA) sLrewInead sy Jopny, SOl
v'S €6 [ 8LST-09€T | TIMINSVId | (9661 9999Y-UOPPEH Pue SI[IA]) 9SNOH IMBIA SB[d saem
9°¢ €S | v6¥I-SOvI | COOSVINDY (8002 /v 72 pjoury) euge[\ Aqa[ddy ‘oSnOH JEOIN[|  QIIYSINISIOIT
LS €6 | 0ISI-0THI | INODTII | (9661 9909Y-UOPPEH Pue SI[IA]) [eIpayje) uoddIg SaeM
N@ mm Oom ~ - ﬁ N._l NN AEEOO s1od moﬁo_rﬁombozv boﬁmﬁ::wom %ﬁmtfm—
:(544)

sona-y | dopiaag | :Suruundg awwu g 220U2422.4 uonyvoyqnd 110yg s2uvu ASojouoay)| :u018a4 10 fHuno)
moﬁmO—OQOHﬂo oa_m ES.E\&UQM Aﬁ—oﬂv —mﬁo_wo(ﬁ umﬁ_mwm Bw._llmm._l av .Nor_m:w moiom Ho,w ooﬁoﬁﬁwo wﬁﬁmﬂ .DM Iqel,

0°¢S 68 | 9rSI-8IvI | TV TIdN (000T uoISUIYIOAN PUE SI[IA]) Amqisop ‘o3e soddn axysdorys
0°¢S 68 | 9SSI-8THI | TIMINSYTd | (9661 9999g-Uoppey pue So[IjA) 9SNOH IMBIN SE[d SO[EM
s 68 | 8791-8¥¥1 | CAGANAMD (010T /v 72 SAIN) [TeH PIO [OuAeA safem
s 68 | I1S9I-¥SH1 | €HOIMAN (L661 We[IH pue S9A0ID) oys Suryew jjes yormdn | QIIYSIOISIOIOMN

. (wwos s1ad
€S 68 [09S1-09¢1 |  €LIAd “SUO[-UOLIS “[EqID) “I0Y[1d) A3ojouoIy) 1seN Auenig Auenig
v'S 9S | 0091-16¥1 | AZTIONVT (€661 S2A0ID pue We[[IH) asnoydjen As[sue] axrysdorys
LS 68 | 99SI-1¥€1 | ATdALHOI (L661 $2401D) YoInydIYA\ ‘Ureq [[eH P[OLYS] axysdorys
79 68 | 0€91-6LET | WATIHATO | (9661 9999g-Uoppey pue So[IjA) uopens [V ‘wie [[eH PIO axrysdorys
:(s44)
sona-p | dopiaag | :Sutuundg s2uvu Ay 220U2422.4 uonyvoyqnd 110Yyg s2uvu ASopouoay)| :u018a4 40 fHuno)

soI3ojouoIyd IS [enplalpul (p[oq) [euoI3al Jsurese

9%S1-8SH1 AV ‘LoUbBue saLIds 10] oouapiad Suned B¢ dqe],




‘(MINHVOY) S9[eA\ Ul SJUSWINUOA [BJLIO}SIH PUB JUSIOUY 9} UO UOISSIUWIWIO)) [BAOY YL,
yim diysioulred ur 30o(o1d £30[0U0IYO0IPUT SIA[BA ISOM YHON YL Aq pauorssTrwiod j10dar v

A HY D

I

52001

€y 69 | SESI-STHI | IAAANAMD (010T [ 72 SAIN) Joipue|T ‘ImeN AL So[eM
% I8 | ILST-TI¥T | NMAAMD (000T UoISUIYIIOAN PUE SI[IA]) UMPAMD) “UMOI)) PUE IS0 safem
(7 I8 | 9091-€TF1 | NHOHITIL (£00T v 12 SITIA) uIeq UBYOdIJOI, SOl
9t I8 | 8LST-09€T | AIMVINSVId (9L661 SN OSNOH IMEIN Se[d SOl
8t I8 | S8SI-€0t1 | PAAANAMD (010T [ 72 SAIA) uA3a13uim3Ioqy ‘ukig £ udd safem
7 I8 | 8791-8¥¥1 | CAGANAMD (010T [ 72 SATIN) [TeH PIO [OuAeA So[eM
0°¢ I8 [0191-ZSPI | INLILSHD (00T 1 72 SATIN) UOJR[ISEY) “9SNOH UOID[ISEYD) QIIYSPIOIXO
I'S IS [ 1091-S8€T | NAQAAL | (9661 9939Y-UOppey pue SI[IA) UOIPAMT UUAPA L, So[eM
:(544)

ona-y | dopiaaQ | :Sutnundg sounu a1y :20u2422.4 uonyvoyqnd 110yg :ouvu ASojouoay)| :u018a.4 10 fjuno)
sar3ojouoIyo s [enpiarpul (proq) [euordarjisurede  /4S1—/9%] AV ‘90ybBue soLIds 10J 20udpIAL Sunie(] "PE dqeL

0§ 98 | 0LSI-90¥1 | o1L91DOAd (9007 7 12 SATIA) USBLIUAQ[O( “NEUUdUI[) SO[E M
I's yL | TTST-€SET | NIAMONAd (€00 17 12 SATIA) [1eH PIO ulom3udd SOl M
s 8L | STSI-HO¥T | TIVIONALD (6661 UOISUIYIOA PUE SI[IA]) [ouud{ 1oe) uje) Safem
._u. m ow me ~ - ﬁ N.vﬁ NN AEEOO s1ad moco_.-ﬁoﬁbozv hoﬁmaﬁmom %ﬁmtﬂm—
9°¢ 98 | SESI-STHI | IAAANAMD (010T [ 72 SAIA) Jopue|T “ImeN AL saeM
LS 98 | 8¥SI-0TFI | BEASTONV (010T 17 12 SATIA) SLIBWINEdE ‘9s0Y Jopn |, SOl
6'S 98 | 8LST-09€T | YMVINSVId (9L661 SSIA) oSNOH IMEBIN SB[d SaeM
09 98 | S8SI-€OVI | PAAANAMD (010T [ 72 SATIA) uA3213uim3Ioqy ‘ukig £ udd safem

:(544)
sona-p | dopiaag | :Sutuundg s2uvU AT 220U2422.4 uonyvoyqnd 110Yyg s2uvu ASojouoay)| :u018a4 40 fHuno)

so13ojouoIyo IS [enplalpul (p[oq) [euoidal jsurese

€EST-8FPI AV ‘GoYBue SoLIos 10J A0UIPIAd Fune(] ¢ dqe]




‘(MINHVOY) S9[BA\ Ul SJUSWINUOJA] [BILIOISTH PUR JUSIOUY O} UO UOISSIUWO)) [BAOY ],
yim diysioulred ur 30o(o1d £30[0U0IYO0IPUT SIA[BA ISOM YHON YL Aq pauorssTrwiod j10dar v

A HY D
W

52001

s 0L |0€9T-6LET | WATTIHATO | (9661 9999g-Uoppey pue so[IjA) uopens IV ‘uuie [[eH PIO axrysdorys
s 0L | 68L1-t¥6 | EOVI'TONV (€£00¢ 23pug) A3ojouoy) WIseN el3uy jseq el[3uy jseq
S 0L |¥SST-98€T | ATIHAAVH | (S661 9999y-UOppeH Pue SATA) [1eH As[10qqeH axrysdorys
v'S 0L |99ST-1¥€1 | ATdALHOI (L661 $9A01D) YoINyIYA\ “Ureq [[eH P[OIYS] axrysdorys
S 0L | €8SI-0I€T | SLOIIVIA (6661 S19A]1) osnoyarep\ SIOLLIEIN J[0JION
9°¢ 0L |LT91-€L¥1 | Ta1dddd (L00T v 32 SATIN) [TeH PIoypPadg J[ojns
8¢ 0L | S9ST-0STI | AMNILSVA (L661 S194]) Angyseq X3ssy
19 0L |L8SI-SI¥I | I'TIVHALO ( 100Z °8pug) [IeH £2130 J[opns
:(544)

sona-p | dopiaag | :Suuundg awu |y 220U2422.4 uonyvoyqnd 110Yyg s2uvu ASopouoay)| :u018a4 40 fHuno)
sa13ojou0ayd 1S [enpIAIpul (proq) [euordarjisurede  ¢HS1-8/y] AV ‘60UBue SI1I3S 10J 20UIPIAd Sune( ‘J€ dqe L

8 €11 | SLSI-LTPI | ESHIVAOY (00T [ 72 SATIN) UIR[UAYIBIA OSNOH [eA0Y safem
6t €11 | SLST-LTHI | TATISMVA (6661 [ 72 premOH) yTed Ad[sme,] “Osnof] 1omo(J [darysuodureyiioN
0°S €8 | SPSI-TIvI | WOODNVE (010T [ 72 SAIN) [IeH umo], lo3ueg safem
0°S 621 | SL9T-v¥¥1 | TOOSVNEH (600T pIeMOH pue pjoury) Aopyuag A1uny ‘[[eH Aspjudg aIrys&qIq
I'S 621 [ 9091-€Z¥1 | NHOAATIL (£00T 1 72 SATIN) uIeq UBYOdLOI], Safem
4 6C1 | T6ST-LOYI | LILYIDOAd (900¢ [ 72 SAIA) S0IMUDEIA ‘Feyon-paodku,ee) safem
S €T1 | S8SI-€O¥I | YAAANAMD (010T /v 72 SAIA) uA3213uim310qy ‘ukig £ udd saeM
8¢S SS | LIST-60%1 | TOOSVOIS (00T 1 72 ploury) pIey) 9SnoH HNno)) Joue IERRETVITN
1’9 621 | 8291-8¥+1 | CAQANAMD (010T [ 32 SAIA) [1EH PIO [ouAeA SaeM
$9 OIT |8LSI-09€T | IMVINSV1d (9L661T SSIA) 9SNOH IMEBIN SE[d safem

:(544)
sona-p | dopiaag | :Sutuundg s2uvU AT 220U2422.4 uonyvoyqnd 110Yyg s2uvu ASojouoay)| 101824 40 fHuno)

so130j0uoIyo IS [enplAlpul (P[Oq) [EUOIFaI JSurese

16S1-€9%1 AV ‘SOHONVY S9LIaS 9IS oY) 10J 90UIPIAS Sunje(] *9¢ qe],




‘(MINHVOY) S9[eA\ Ul SJUSWINUOA [BJLIO}SIH PUB JUSIOUY 9} UO UOISSIUWIWIO)) [BAOY YL,
yim diysioulred ur 30o(o1d £30[0U0IYO0IPUT SIA[BA ISOM YHON YL Aq pauorssTrwiod j10dar v

A HY D

I

52001

€S TL | 1091-S8€1 | NAAQAAL | (9661 9909y-uoppeH pue sA[IA) uoIpAmT UUApA L, SO[E M\
S'S L | L19T-vErT | 20OSVNAL (5007 v 12 ploury) oIy uojud IIYSU[0dUI]
SIS L | 6091-6St1 | TONAQAAL (€007 17 12 SAIIA) urpisue[ ] JeuukD) uAppAL SO[E M\
LS 6S | 8ISI-0I¥I | SAANAA (010T 17 12 SATIA) UIOM[OPPAMD) UATT-UAL safem
6°S 99 | STSI-HOY1 | TIVONAAD (6661 UOISUIYIIOA PUE SO[TA]) [ouusd 108D Ujo) SO[E M\
09 S9 | ¥TSI-SLET | NATADNAL (+00T 17 12 SATIA) uk[e) uk L, SO[E M\
1’9 Ly | 90SI-8€t1 [nou (9661 99993-uOppeH pue SI[IA) H0qoNu0  BJUIYUAD) ppenoN SO[E M\
€L TL | 8LST-09€1 | YMVINSV1d (AL66T SATIA) 9SNOH IMEIA Se[d SO[E M\
:(544)

ona-p | dopiaaQ | :Sutmundg sounu oy :20U2422.4 uonyvoyqnd 110yg :oupu ASojouoay)| :u018a.4 10 fjuno)
$9130]0UOIY IS [enpIAIpUT (P[0q) [euol3ar)jsurede  [¢ST—09F1 AV ‘ZLYBue soL1os 10J 90USPIAS Sune( "Yg dIqeL

LY L9 |08ST-¥SHI| eNAQAV (000T UOISUIYIOAN PUE SI[IA]) QI00W[IA ‘Wie] SJouw[ed|  IIYSYOLMIBAN
8y L9 | 0191-TStI | INLILSHO (S00T 17 12 SAIIA) u0Ja[Isey) “dSNOH U0R[ISey) QIIYSPIOJXO
6t L9 | ¥TSI-SLET | NATADNAL (¥00T 17 12 SATIAN) uk[e) Uk, SO[E M\
6t L9 | L9ST-OvYI | vAIANAHA (200T u0ISUIYIIOAN PUE SOTA]) PAIpUdH jseq ‘sa10)S YL QIIYSPIOJXO
0 L9 | €SSI-THbl | €SAAYL (£661 9999-UOppeH pue SI[IA) PIOYX01] “03€)0D) S, axrysdurey
I's L9 | 8I91-6£€T | TAIINOD (100T uoIBUIYIOAN PUE SI[IA]) yoIny) 2quIo) aIysIog
€S L9 | 8LST-09€1 | YMVINSV1d (AL66T SATIA) 9SNOH IMEJA Se[d SO[E M\
79 L9 | S8ST-€0tT | YAdANAMD (010T [ 12 SAIIN) UASoI3uAmBIoqy ‘uklg A uad SO[E M

:(s44)
sona-p | dopiaag | :Sutuundg s2uvu Ay 220U2422.4 uonyvoyqnd 110Yyg s2uvu ASopouoay)| :u018a4 40 fHuno)

soI3ojouoIyd IS [enplalpul (p[oq) [euoI3al Jsurese

1€S1-S9%1 AV ‘0LubBue saLas 10J 9ouapias Sune( *3¢ d[qeL




‘(MINHVOY) S9[eA\ Ul SJUSWINUOA [BJLIO}SIH PUB JUSIOUY 9} UO UOISSIUWIWIO)) [BAOY YL,
yim diysioulred ur 30o(o1d £30[0U0IYO0IPUT SIA[BA ISOM YHON YL Aq pauorssTrwiod j10dar v

A HY D

I

52001

LY 0¢s ILST-TIVT | NMAAMD (000T UOISUIYIIOAN PUE S[TA]) UMPAMD) ‘UMOID) PUE dSOY SOTB M
8V 0¢ STSI-¢vvl | TdddddT10 (010T 17 12 SAIIA) apse) axdneaq pio SOTB M
6'Yv 0S | 0I91-80%1 | TIVHIIIN (00T 17 12 SOIIN) AmqueH ‘[[eH 9IOJA]|  OIIYSIISIOIOMN
6t 8 | 90S1-8¢vl [nau (9661 9999-uOppeH pue SI[IA) Haqonuog eyurqui) ppenaN SOTB M
0 0S | 1861-¥0F | L6SATVM (9L661 SATIN) A3ojouoay) 1SN USPM S3’M
¥'e 05 | 96VI-CIvI | THTIMOED (L661 We[[TH) A2qqy o[moI)|  AIIYSIGISIIIOM
8¢ 0S [9SS1—-68€T | NOLSVOTV (8661 UOISUIYIIOA\ PUE SO[TA]) [[eH U0ISedY anysdoxys
0L 0¢ 8LST-09¢€T | IMVINSVId (AL66T SATIA) OSNOH IMBIN Seld SOTB M
:(s44)

ona-p | dopiaag | :Sutnundg ounu apy :20U2422.4 uonyvoyqnd 110yg :2uvu ASojouoay)| 101824 10 fJuno)
sa13ojouoayd 1S [enpIAIpul (proq) [euoidarjisurede  ¢8F1-9¢H] AV ‘pLybue sa1ds 103 20uapiad Sune( ‘¢ dqe],

€9 19 | 29v1-cS€l | TTHALIHM (6661 UOISUIIIOA PUE SITIA) UB1SAId ‘T[eH MUM OB
S9 GTI | TSSTI-9S¢€T | DOAYLMSO (800 v 12 SAIA) [00yoS Jewweln) p|Q ANSIMSQ axysdoryg
L9 STI | 0€91-6LET | WATTHATO | (9661 9999y-uoppeH pue Sa[IA) uopans [V ‘wred [[eH P10 anysdoxyg
89 €6 | v6¥1-90€1 | 100SOrdd (€00 /v 12 plowry) [eIpaye) [0ISLIg ‘Osnoyaren jesIouiog
0L STl | 1861-¥0¥ | L6SATVM (92661 SAIN) ASojouory?) 191SEIA YS]oM So[e M
0L LIT |[S8IST-60TI | TALVOM (000T UOS[IA\ pue SI9A]) 191500N0[0) S AJETISOA\ | AIIYSIVISIONO[D)
VL GZ1 | T1091-S8€T | NAQAAL | (9661 2999Y-UOPPeH pue SITA]) UOIPAMT UuApAL, So[e M
6'L STI | 8LST-09¢€T | ¥MVINSVId (AL66T SATIA) OSNOH IMBIN Seld SOTB M

:(544)
sona-p | dopiaag | :Sutuundg s2uvU AT 220U2422.4 uonyvoyqnd 110Yyg sowu ASojouoay)| :u013a.4 10 Guno)

So130]0U0IYD IS [eNpIAIpUI (P[Oq) [EUOIFAI Jsulese

9ZS1-20%1 AV ‘SLybue so11as 10J 20UapIAd Sune(] *I€ d[qeL




‘(MINHVOY) S9[BA\ Ul SJUSWINUOJA] [BILIOISTH PUR JUSIOUY O} UO UOISSIUWO)) [BAOY ],
yim diysioulred ur 30o(o1d £30[0U0IYO0IPUT SIA[BA ISOM YHON YL Aq pauorssTrwiod j10dar v

A HY D

I

52001

08 6v1 |0SST-S8€T | HLIVINAd | (9661 9999g-UOPPEH pue SIA]) POJISIA Jeyd)-YIeIudd Sa[e
'8 061 | SYLI-188 | S6dOTVS (S661 SIIIA) A3ojouoiy) 1ojsely darysdoiys axysdoryg
'8 06T | T091-S8€1 | NAQAAL | (9661 9990y-uoppeH pue so[IA) uoIpAmT uukpA [, sale
¢'8 S9T [ 99ST-1¥€1 | ATHALHOI (L661 sar0ID) YoIydNIYA\ “Ureq [[eH PloYIYS] axysdoryg
¢'8 €Tl | SPST-TTP1 V40D (200T u0ITUIIOA pUE SITA]) piojun3un[) ‘Jouely NOOqY axysdoryg
L8 6€T | ISST-€I¥I | NAMTI (£00T 17 12 SATIA)| 2IIYSAIOWOFIUOJA] OTULIPUL]T UAM[] sale
6’8 061 |€9L1-88€1 | 9AEANHA (010T 17 12 SATIN) O[[LIpUE[T ‘Jeyd)-seuerg Sale
€6 061 | 1861-%0v | L6SATVAA (9L661 SOIIA) A3ojouo1y)) Jo)se US[oM SO[E M\
€0l 061 |0€9T-6LET | WITTHATIO | (9661 9939-UOPPEH PuUe S[IA]) uopang [V ‘wied [[eH plO axysdoryg
9°01 191 |[TLST-TI¥T | NMAAMD (000T UOITUIYPIOAN PUE STIA]) UMPAMD) ‘UMOID) PUE dSOY SOfe M
911 LLT | 8LST-09€T | IMVINSVTd (aL661T SOIIA) 9SNOH IMEBIN Se[d SOfe M
:(s44)
ona-y | dopiaaQ | :Sutnundg 2mvu 1, :20u242f24 uoyvoyqnd p1oyg :ouvu ASopouoay)| :u0182.4 10 fHuno)

sa13o[ouoIyd IS [enpIAIpul (P[oq) [eUOI3a Jsurese

16S1-20%1 AV ‘HDODSV1d ASOo[ouoIyd I91SeJA 91IS U} J0J 90uapIAd Sune( *f dqe],




‘(MINHVOY) S9[eA\ Ul SJUSWINUOA [BJLIO}SIH PUB JUSIOUY 9} UO UOISSIUWIWIO)) [BAOY YL,
yim diysioulred ur 30o(o1d £30[0U0IYO0IPUT SIA[BA ISOM YHON YL Aq pauorssTrwiod j10dar v

0 A HY D

FET )

7 Q0L

‘s3unr poomdes Juasaidar sUOI00S payoley MO[[O A SoFuel 9)ep/sajep Sul[of

pasaadiogur J1ot Yim Suofe ‘Ueprue[] ‘Yoo Se[d WO sIoquuir} pajep a3 Jo der2a0 Jo suonisod dA13e[a1 9y3 Surmoys weidelp Jeq g 3ansig

0sg1Lav oogLav osyiLav
265\ Bulds (777777777 “8oyBue’
08Gl Joyje < % 2 | yLybue]
98-095 | 7. ZLubue]
98-09G1 G 0Lybue|
2091-/GS) | | 90ybuE]
G6-0GG1 7 Loybue]
G6-0GG | 60ubuE
9gGlL Jeye < | [ cLybue
6V 1BYye <— | zoybue|
peGLlewwng 7222 /. Goybue|

soousanbas buu jo ued




REFERENCES

Arnold, A. J., Howard, R. E. and Litton, C. D. (2003) Tree-ring analysis of timbers from the Abbey Gatehouse, Bristol
Cathedral, Bristol, Centre for Archaeology Rep, 100/2003.

Arnold, A. J., Howard, R. E., Laxton, R. R. and Litton, C. D. (2004) Tree-ring analysis of timbers from Manor Court House,
Fore Street, Chard, Somerset, Centre for Archaeology Rep, 27/2004.

Arnold, A. J., Howard, R. E. and Litton C. D. (2005), Tree-ring analysis of timbers from the Church of All Saints, Main
Street, Fenton, South Kesteven, Lincolnshire, Centre for Archaeology Rep, 46/2005.

Arnold, A.J., Howard, R.E. and Litton, C.D. (2008) Tree-ring dating lists, Vernacular Architecture, 39, 107-111.

Armold, A. and Howard, R. (2009) Bentley Hall, Hungry Bentley, near Ashbourne, Derbyshire, Tree-ring analysis of the
timbers, EH Research Dept Rep Ser, 33-2009.

Baillie, M.G.L. and Pilcher, J.R. (1973) 4 simple cross-dating program for tree-ring research. Tree Ring Bulletin, 33, 7-14.

Bridge, M. C. (1988) The dendrochronological dating of buildings in southern England, Medieval Archaeology, 32, 166-
174.

English Heritage (1998) Guidelines on producing and interpreting dendrochronological dates, English Heritage, London.

Groves, C. (1997) Dendrochronological analysis of Ightfield Hall Farm Barn, Ightfield, Whitchurch, Shropshire, Anc Mon
Lab Rep, 91/97.

Groves, C. and Hillam, J. (1997) Tree-ring analysis and dating of timbers, in Multiperiod Saltmaking at Droitwich, Hereford
& Worcester - excavations at Upwich, 1983-4, (ed ] D Hurst), CBA Res Rep, 107, 74-88.

Hillam, J. (1997) Tree-ring analysis of oak timbers from Crowle Court barn, near Worcester, Worcestershire, Anc Mon Lab
Rep, 96/97

Hillam, J. and Groves, C. (1993) Tree-ring dating of oak timbers from Langley Gatehouse, Shropshire, Anc Mon Lab Rep,
23/93.

Howard, R. E., Laxton R. R. and Litton, C. D. (1999) Tree-ring analysis of timbers from the Dower House, Fawsley Park,
Fawsley, Nr Daventry, Northamptonshire, Anc Mon Lab Rep, 29/99.

Miles, D. H. (1995) Working compilation of 71 reference chronologies centred around Shropshire by various researchers,
unpublished computer file SALOP95, Oxford Dendrochronology Laboratory.

Miles, D. (1997a) The interpretation, presentation, and use of tree-ring dates, Vernacular Architecture, 28, 40-56.

Miles, D. H. (1997b) Working compilation of chronologies from Plas Mawr, Conwy, unpublished computer file
PLASMAWR, Oxford Dendrochronology Laboratory.

Miles, D. H. (1997¢) Working compilation of 58 reference chronologies centred around Wales by various researchers,
unpublished computer file WALES97, Oxford Dendrochronology Laboratory.

Miles, D. H. and Haddon-Reece, D. (1993) List 54 - Tree-ring dates, Vernacular Architecture, 24, 54-60.
Miles, D. H. and Haddon-Reece, D. (1995) List 64 - Tree-ring dates, Vernacular Architecture, 26, 60-74.

Miles, D. H. and Haddon-Reece, D. (1996) List 72 - Tree-ring dates, Vernacular Architecture, 27, 97-102.

|.i|o|- 0 ] J A report commissioned by The North West Wales Dendrochronology Project in partnership with

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




Miles, D. H. and Worthington, M. J. (1998) Tree-ring dates, Vernacular Architecture, 29, 111-129.
Miles, D. H. and Worthington, M. J. (1999) Tree-ring dates, Vernacular Architecture, 30, 98-113.
Miles, D. H. and Worthington, M. J. (2000) Tree-ring dates, Vernacular Architecture, 31, 90-113.
Miles, D. H. and Worthington, M. J. (2001) Tree-ring dates, Vernacular Architecture, 32, 74-86.

Miles, D. H. and Worthington, M. J. (2002) Tree-ring dates, Vernacular Architecture, 33, 81-102.

Miles, D. H., Worthington, M. J. and Bridge, M. C. (2003) Tree-ring dates, Vernacular Architecture, 34, 109-113.
Miles, D. H., Worthington, M. J. and Bridge, M. C. (2004) Tree-ring dates, Vernacular Architecture, 35, 95-113.
Miles, D. H., Worthington, M. J. and Bridge, M. C. (2005) Tree-ring dates, Vernacular Architecture, 36, 87-101.
Miles, D. H., Worthington, M. J. and Bridge, M. C. (2006) Tree-ring dates, Vernacular Architecture, 37, 118-132.
Miles, D. H., Worthington, M. J. and Bridge, M. C. (2008) Tree-ring dates, Vernacular Architecture, 39, 135-146.

Miles, D. H., Worthington, M. J., Bridge, M. C., Suggett, R. and Dunn, M. (2010) Tree-ring dates, Vernacular
Architecture, 41, in press.

(RCAHMW) http://www.coflein.gov.uk/en/site/15808/details/PLAS+COCH%2C+LLANEDWEN/
Tyers, 1. (2004) Dendro for Windows Program Guide 3rd edn, ARCUS Report, 500b.

Tyers, 1. and Wilson, R. (2000) Tree-ring analysis of oak timbers from 66 and 68 Westgate Street, Gloucester, Anc Mon
Lab Rep, 19/2000.

|.i|o|- 0 ] J A report commissioned by The North West Wales Dendrochronology Project in partnership with

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




