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TREE RING DATING AT PLAS TAN Y BWLCH, MAENTRWOG, GWYNEDD

Description of building

Plas Tan y Bwlch, Maentwrog, Gwynedd (SH 655 406) is a large mansion house, now used as the
Snowdonia National Park Study Centre. The structural development of the house is complex, with many
stages of re-building and enlargement. The present layout and facades are mainly due to major phases of
building work carried out in the second half of the 19th century, but the main block incorporates an
earlier probably mid-18th century house. This had an imposing three storey frontage and a rear wing
also of three stories. The broad outlines of the later development of the house, from 1777 onwards, can
be reconstructed with some confidence from a series of engravings, paintings and early photographs but
evidence for the early house and its development is limited.

During the insertion of a lift shaft in 2005 several re-used oak timbers were recovered from lintels in
blocked openings in all three floors of the rear east wing. Although the timbers were in what is now an
internal wall, they had been used as window lintels, showing that this wall was originally the outside
wall of the 18th century house. These timbers had first been used as the cill beam of a post and panel
partition and as floor joists and so provided an opportunity for dating a pre-18th century phase of the
building. The first house on this site has previously been thought to have been erected by Evan Evans in
the early 17th century.

Sampling

All the samples were of oak, from structural timbers which had been cut down and re-used as lintels.
The timbers were removed intact for the insertion of the lift shaft, so it was possible to record them and
to cut two complete slices through each, to include the maximum number of sapwood rings (Figs. 1 and
2). One set of samples was submitted for dendrochronological measurement and one set is retained in
the Plas Tan y Bwlch collection.

ptybl is a 2m length from a substantial beam, either for a floor or possibly used as a wall plate, 385mm
x 130mm, It has rectangular notches for joists, along one side only, which are 190mm wide by 80mm
high and only 70mm deep. Their spacing is rather irregular, on centres from 380 to 450mm.

ptyb2 is a 700mm length of a cill beam from a post and panel partition, which was only partly
recovered. This has overall dimensions of 185 by 135mm. Neither of the recesses for the posts are
complete, but they would appear to have been slightly larger than the 350mm wide panel.

ptyb3 is a 1.5m length of a floor joist, 150 x 120mm overall, with sloping chamfers on 450mm centres,
probably the seatings for secondary floor joists, though there are no nail or peg holes. There is a deep
75mm square mortice on the bottom side, probably from a vertical stile. This timber had been heavily
lime-washed.

How Dendrochronology Works

Dendrochronology has over the past 20 years become one of the leading and most accurate scientific
dating methods. Whilst not always successful, when it does work, it is precise, often to the season of the
year. Tree-ring dating is well known for its use in dating historic buildings and archaeological timbers
to this degree of precision. However more ancillary objects such as doors, furniture, panel paintings,
and wooden boards in medieval book-bindings can sometimes be successfully dated.

The science of dendrochronology is based on a combination of biology and statistics. Fundamental to
understanding how dendrochronology works is the phenomenon of tree growth. Essentially, trees grow
through the addition of both elongation and radial increments. The elongation takes place at the
terminal portions of the shoots, branches, and roots, while the radial increment is added by the cambium,
the zone of living cells between the wood and the bark. In general terms, a tree can be best simplified by
describing it as a cone, with a new layer being added to the outside each year in temperate zones,
making it wider and taller.
2
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An annual ring is composed of the growth which takes place during the spring and summer until about
November when the leaves are shed and the tree becomes dormant for the winter period. For the
European oak (Quercus robur and Q. petraea), as well as many other species, the annual ring is
composed of two distinct parts - the spring growth or early wood, and the summer growth, or late wood.
Early wood is composed of large vessels formed during the period of shoot growth which takes place
between March and May, which is before the establishment of any significant leaf growth, and is
produced by using most of the energy and raw materials laid down the previous year. Then, there is an
abrupt change at the time of leaf expansion around May or June when hormonal activity dictates a
change in the quality of the xylem and the summer, or late wood is formed. Here the wood becomes
increasingly fibrous and contains much smaller vessels. Trees with this type of growth pattern are
known as ring-porous, and are distinguished by the contrast between the open, light-coloured early wood
vessels and the dense, darker-coloured late wood.

Dendrochronology utilises the variation in the width of the annual rings as influenced by climatic
conditions common to a large area, as opposed to other more local factors such as woodland competition
and insect attack. It is these climate-induced variations in ring widths that allow calendar dates to be
ascribed to an undated timber when compared to a firmly-dated sequence. If a tree section is complete to
the bark edge, then when dated a precise date of felling can be determined. The felling date will be
precise to the season of the year, depending on the degree of formation of the outermost ring. Therefore,
a tree with bark which has the spring vessels formed but no summer growth can be said to be felled in
the spring, although it is not possible to say in which particular month the tree was felled.

Section of tree with conversion methods showing three types of sapwood retention resulting in A terminus post
quem, B a felling date range, and C a precise felling date. Enlarged area D shows the outermost rings of the
sapwood with growing seasons (Miles 1997, 42)

Another important dimension to dendrochronological studies is the presence of sapwood. This is the
band of growth rings immediately beneath the bark and comprises the living growth rings which
transport the sap from the roots to the leaves. This sapwood band is distinguished from the heartwood
by the prominent features of colour change and the blocking of the spring vessels with tyloses, the waste
products of the tree’s growth. The heartwood is generally darker in colour, and the spring vessels are
blocked with tyloses. The heartwood is dead tissue, whereas the sapwood is living, although the only
really living, growing, cells are in the cambium, immediately beneath the bark. In European oak
(Quercus robur sp), the difference in colour is generally matched by the change in the spring vessels.
Generally the sapwood retains stored food and is therefore attractive to insect and fungal attack once the
tree is felled and therefore is often removed during conversion.

Sapwood in European oaks tends to be of a relatively constant width and/or number of rings. By
determining what this range is with an empirically or statistically-derived estimate is a valuable aspect in
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the interpretation of tree-ring dates where the bark edge is not present (Miles 1997). The narrower this
range of sapwood rings, the more precise the estimated felling date range will be.

Methodology: The Dating Process

All timbers sampled were of oak (Quercus spp.) as described above.

The dry samples were sanded on a linisher, or bench-mounted belt sander, using 60 to 1200 grit abrasive
paper, and were cleaned with compressed air to allow the ring boundaries to be clearly distinguished.
They were then measured under a x10/x30 microscope using a travelling stage electronically displaying
displacement to a precision of 0.0lmm. Thus each ring or year is represented by its measurement which
is arranged as a series of ring-width indices within a data set, with the earliest ring being placed at the
beginning of the series, and the latest or outermost ring concluding the data set.

The principle behind tree-ring dating is a simple one: the seasonal variations in climate-induced growth
as reflected in the varying width of a series of measured annual rings is compared with other, previously
dated ring sequences to allow precise dates to be ascribed to each ring. When an undated sample or site
sequence is compared against a dated sequence, known as a reference chronology, an indication of how
good the match is must be determined. Although it is almost impossible to define a visual match,
computer comparisons can be accurately quantified. Whilst it may not be the best statistical indicator,
Student’s (a pseudonym for W S Gosset) #-value has been widely used amongst British
dendrochronologists. The cross-correlation algorithms most commonly used and published are derived
from Baillie and Pilcher’s CROS programme (Baillie and Pilcher 1973), although a faster version
(Munro 1984) giving slightly different t-values is sometimes used for indicative purposes.

Generally, t-values over 3.5 should be considered to be significant, although in reality it is common to
find demonstrably spurious t-values of 4 and 5 because more than one matching position is indicated.
For this reason, dendrochronologists prefer to see some f-value ranges of 5, 6, or higher, and for these to
be well replicated from different, independent chronologies with local and regional chronologies well
represented. Users of dates also need to assess their validity critically. They should not have great faith
in a date supported by a handful of z-values of 3’s with one or two 4’s, nor should they be entirely
satisfied with a single high match of 5 or 6. Examples of spurious r-values in excess of 7 have been
noted, so it is essential that matches with reference chronologies be well replicated, and that this is
confirmed with visual matches between the two graphs. Matches with z-values of 10 or more between
individual sequences usually signify having originated from the same parent tree.

In reality, the probability of a particular date being valid is itself a statistical measure depending on the #-
values. Consideration must also be given to the length of the sequence being dated as well as those of
the reference chronologies. A sample with 30 or 40 years growth is likely to match with high #-values at
varying positions, whereas a sample with 100 consecutive rings is much more likely to match
significantly at only one unique position. Samples with ring counts as low as 50 may occasionally be
dated, but only if the matches are very strong, clear and well replicated, with no other significant
matching positions. This is essential for intra-site matching when dealing with such short sequences.
Consideration should also be given to evaluating the reference chronology against which the samples
have been matched: those with well-replicated components which are geographically near to the
sampling site are given more weight than an individual site or sample from the opposite end of the
country.

It is general practice to cross-match samples from within the same phase to each other first, combining
them into a site master, before comparing with the reference chronologies. This has the advantage of
averaging out the ‘noise’ of individual trees and is much more likely to obtain higher z-values and
stronger visual matches. After measurement, the ring-width series for each sample is plotted as a graph
of width against year on log-linear graph paper. The graphs of each of the samples in the phase under
study are then compared visually at the positions indicated by the computer matching and, if found
satisfactory and consistent, are averaged to form a mean curve for the site or phase. This mean curve
and any unmatched individual sequences are compared against dated reference chronologies to obtain an
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absolute calendar date for each sequence. Sometimes, especially in urban situations, timbers may have
come from different sources and fail to match each other, thus making the compilation of a site master
difficult. In this situation samples must then be compared individually with the reference chronologies.

Therefore, when cross-matching samples with each other or against reference chronologies, a
combination of both visual matching and a process of qualified statistical comparison by computer is
used. The ring-width series were compared on an IBM compatible computer for statistical cross-
matching using a variant of the Belfast CROS program (Baillie and Pilcher 1973). A version of this and
other programmes were written in BASIC by D Haddon-Reece, and re-written in Microsoft Visual Basic
by M R Allwright and P A Parker.

Ascribing and Interpreting Felling Dates

Once a tree-ring sequence has been firmly dated in time, a felling date, or date range, is ascribed where
possible. For samples which have sapwood complete to the underside of, or including bark, this process
is relatively straight forward. Depending on the completeness of the final ring, i.e. if it has only the
early wood formed, or the latewood, a precise felling date and season can be given. If the sapwood is
partially missing, or if only a heartwood/sapwood transition boundary survives, then an estimated felling
date range can be given for each sample. The number of sapwood rings can be estimated by using a
statistically derived sapwood estimate with a given confidence limit. A review of the geographical
distribution of dated sapwood data from historic building timbers has shown that a 95% range of 11-41
rings is most appropriate for Wales (Miles 1997), which will be used here. If no sapwood or
heartwood/sapwood boundary survives, then the minimum number of sapwood rings from the
appropriate sapwood estimate is added to the last measured ring to give a terminus post quem (ipq) or
felled after date.

Some caution must be used in interpreting solitary precise felling dates. Many instances have been
noted where timbers used in the same structural phase have been felled one, two, or more years apart.
Whenever possible, a group of precise felling dates should be used as a more reliable indication of the
construction period. It must be emphasised that dendrochronology can only date when a tree has been
felled, not when the timber was used to construct the structure under study. However, it is common
practice to build timber-framed structures with green or unseasoned timber and that construction usually
took place within twelve months of felling (Miles 2006).

Details of Dendrochronological Analysis

The results of the dendrochronological analysis for the building under study are presented in a number
of detailed tables. The most useful of these is the summary Table 1. This gives most of the salient
results of the dendrochronological process, and includes details for each sample, its location, and its
felling date or date range, if successfully tree-ring dated. This last column is of particular interest to the
end user, as it gives the actual year and season when the tree was felled, if bark is present, or an
estimated felling date range if the sapwood is incomplete. Occasionally it will be noted that the felling
date ranges may not coincide with the precise felling dates. This is nothing to be overly concerned
about so long as these are not too far apart. It must be remembered that the estimated felling date ranges
are calculated at a 95% confidence level, which means that statistically one sample in 20 will have
felling dates which actually fall outside the predicted range.

It will also be noticed that ofien the precise felling dates will vary within several years of each other.
Unless there is supporting archaeological evidence suggesting different phases, all this would indicate is
either stockpiling of timber, or of trees which have been felled or died at varying times but not cut up
until the commencement of the particular building operations in question. When presented with varying
precise felling dates, one should always take the latest date for the structure under study, and it is likely
that construction will have been completed for ordinary vernacular buildings within twelve or eighteen
months from this latest felling date (Miles 1997).
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Table 2 gives an indication of the statistical reliability of the match between one sequence and another.
This shows the t-value over the number of years overlap for each combination of samples in a matrix
table. It should be born in mind that f-values with less than 80 rings overlap may not truly reflect the
same degree of match and that spurious matches may produce similar values.

First, multiple radii have been cross-matched with each other and combined to form same-timber means.
These are then compared with other samples from the site and any which are found to have originated
from the same parent tree are again similarly combined. Finally, all samples, including all same timber
and same tree means are combined to form one or more site masters. Again, the cross-matching is
shown as a matrix table of f-values over the number of years overlaps. Reference should always be
made to Table 1 to clearly identify which components have been combined.

Table 3 shows the degree of cross-matching between the site master(s) with a selection of reference
chronologies. This shows the county or region from which the reference chronology originated, the
common chronology name together with who compiled the chronology with publication reference and
the years covered by the reference chronology. The years overlap of the reference chronology and the
site master being compared are also shown together with the resulting ¢~value. It should be appreciated
that well replicated regional reference chronologies, which are shown in bold, will often produce better
matches than with individual site masters or indeed individual sample sequences.

Tables 4 and 5 give the ring width data for the PTYB site master and for the individual samples.

Publication of all dated sites are published in Vernacular Architecture annually, and the entry, if
available, is shown on the summary page of the report. This does not give as much technical data for the
samples dated, but does give the s-value matches against the relevant chronologies, provide a short
descriptive paragraph for each building or phase dated, and gives a useful short summary of samples
dated. These summaries are also listed on the web-site maintained by the Laboratory, which can be
accessed at www.dendrochronology.com. The Oxford Dendrochronology Laboratory retains
copyright of this report, but the commissioner of the report has the right to use the report for his/her own
use so long as the authorship is quoted. Primary data and the resulting site master(s) used in the analysis
is available from the Laboratory on request by the commissioner and bona fide researchers. The
samples form part of the Laboratory archives.

Summary of Dating

The three timbers from Plas Tan y Bwlch matched together to form a 125-ring site master PTYB, which
dated, spanning the years 1411-1535. Best matches were with a variety of master reference chronologies
from North Wales, Northern Ireland and Cumbria. None of the timbers retained complete sapwood, but
produced two felling date ranges of 1525-55 (ptybl) and 1536-61 (ptyb2). In the latter case the sample
retained what appeared to be almost complete sapwood, with little lost to the bark edge, and so the likely
felling date could be in the early part of this range.

Interpretation

The dendrochronological results suggest that all three timbers are from a single phase of construction
which was probably shortly after the felling of the timbers in the mid-1 6™ century. This is considerably
earlier than expected and it suggests that the timbers may have derived from a structure built by Robert
ap Ievan ap Iorwerth, who died circa. 1568 (Hughes 1989, 6).

There is no indication of where this structure was located but the topography of the site suggests that it
was probably on the same alignment as the present east frontage, giving a hall building of some 18m by
6m. However, it is also possible that these timbers could have derived from a structure elsewhere on the
estate. .



Acknowledgements

The dating was commissioned by Peter Crew for the Snowdonia National Park Authority, and who
collected and recorded the samples. Michael Worthington processed the timbers in the laboratory.

References

Amold, A J, Howard, R E, and Litton, C D, 2004 Tree-Ring Analysis of Timbers from Wetheral Priory gatehouse,
Wetheral, Cumbria, Centre for Archaeology Report 36/2004

Baillie, M G L, 1977 The Belfast oak chronology to AD 1001, Tree-Ring Bulletin, 37, 1-12

Baillie, M G L, and Pilcher, JR, 1973 A simple cross-dating program for tree-ring research, Tree-Ring Bulletin, 33,
7-14

Bridge, M C, 2003 Tree-ring analysis of timbers from Worden Old Hall, Euxton Lane, Chorley, Lancashire,
Centre for Archaeol Rep, 47/2003

Hughes, G., House on a Hill: a history of Plas Tan y Bwlch and the Maentwrog valley. Friends of Tan y Bwlch,
1989.

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

Miles, D H, 1997 The interpretation, presentation, and use of tree-ring dates, Vernacular Architecture, 28, 40-56

Miles, D H, 2005 New Developments in the Interpretation of Dendrochronology as Applied to Oak Building
Timbers, Unpubl DPhil thesis, Hertford College, Oxford Univ

Miles, D H, 2006 Refinements in the Interpretation of Tree-Ring Dates for Oak Building Timbers in England and
Wales, Vernacular Architecture, 37, 84-96

Miles, D H, and Worthington, M J, 1999 Tree-ring dates, Vernacular Architect 30, 98-1 13
Miles, D H, and Worthington, M J, 2000 Tree-ring dates, Vernacular Architect 31, 90-1 13

Miles, D H, Worthington, M J, and Bridge, M C, 2003 Tree-ring dates, Vernacular Architect 34,109-121
Miles, D H, Worthington, M J, and Bridge, M C, 2004 Tree-ring dates, Vernacular Architect 35, 95-114
Miles, D H, Worthington, M J, and Bridge, M C, 2006 Tree-ring dates, Vernacular Architect 37,118-132

Munro, M A R, 1984 An improved algorithm for cross tree-dating, Tree Ring Bulletin, 44, 17-217.

Worthington, M J, and Miles, D H, (2004) The Tree-Ring Dating of Old Hall, Plas Pengwern, Ffestiniog,
Merioneth, unpublished ODL report.



VIST BYV
19-9¢61
§6-62S1

(@v) so8ue. 3jep/sajep
pue suoseds Suifpeg

110
Z1zo
81T0
8LT0

wu
SHas

WEIAI

$9°0
0L0
690
L0

AIp
ms

¥8'I
LL
11
8v°C

LU UES
UEITA]

STL
€6
011
SL

sBupx
JooN

AJIATISUSS TBIUI = SUSS Uedtl SUOIBIASP PIEpUe]S = UASD PIS ‘S)ep Sull poomiresy ise] - £1epunoq
poodes/poomresy = £1pq §/H ‘(painseaus FuLL) SUI[ey Jayuim = ) Jo ‘(painseatn Jou Suwr ferred Jsef) WHNNE/ISURINS = %4 (paInseaws jou Suit fented isey) Surids = D
:3un apa1dwoo o renred “uasaid a8pa Jreq = D 0% O ‘yderForoyd = d ‘opnonesd = 8 Uonoas/e0Is = S $2100-0I0TW = OUI ‘2100 =9 SIOJSEW-OJ[S Uf papnpour sjdures = § <1 <, Koy

Sl
[4

SEST-TIVI
€0ST-11v1
0eST  SEST-9TVI
vIST  9ISI-Th¥i

jupu[dwod Aipq  Sunmueds

pooamdeg

S/H v saeq

£afyd + zakyd + Lqfad yo usspy gAld
wstof Jo01g s gafad
uonned no-pue-ul JoJ weaq 1) S zafd
uesq 100] S afad

SuIAp ISBH Ul S[OJUIT S€ Pasn-3y SISQUIL],

ad£y p squInu
uonisod pue Jaquury, sjdweg
HOTME A NV.L SV1d

MAVA TVNOLLVN VINOGAONS

Sune(q Sury-ea1], Jo ATemrung : | IjqeL

[O



"soe[al 31 yoIym o) aseyd sy Jo puo oy Je umoys st fuipying jo sseyd v
10y saFues opep 3uljje) pauiquo) (sfuel oep Aq PAMO[[O] [EDXO) SISNORI] U UMOYS e pue ofues
feoLdums oy Ioye pesn are oseUl, (9007 SONA) esaxd J1 ‘sSuu poomdes Suiaams Jo sequny
2y} pue ‘9jep Arepunoq S/H Umouy ‘SSUL POOMITBIY JO IDqUINU ‘YIPiM UL UBSW 31 SOSN YOIYM
A3oropoyiewr uorewmss poomdes mou e SuISn Paonpal aq SSUIISUIOS URD 9SAY) “19A9MO0Y] (L6661
SIIN) oyewmss oyeridordde oy Swsn sayewunsa feowdo we Swsn paonpord are safuel ayep Suif[d,]

"(900T sSTIND) 21ep Suifrey
1S9)e[ SIY} WOL SHUOW U3 10 oAjoM] UIYNM SSUIP[Ing Je[noewiea Areurpio 1of pajojduwods
Usdq SARY [[IM UONONNSUOO 1Ry} AJONI[ SI ) pue ‘ApniS Jopun MONLS Y1 IO SRp IS21p] o)
o3e) sAemIe ppnoys suo ‘sayep Sulfjay ssaid Fuldrea |mim payuosord usypy “uoysenb ur suoresado
Surping Tepnonired oy Jo jusuIROUSINOd Y pyun dn Mo jou Inq sowy SurkieA 1@ paIp 10 pofo)
U33Q 9ARY YOIYM $3311 JO JO “Iaquu Jo SuIId:o0)s 10T)Io SI 2§BoIpul pinom SIy) [[e ‘soseyd JusIamIp
Supsad3ns s0uspias [eo13ojoseydre Sunsoddns st austy) SSA[UL) “ISYIO YOBS JO SIRIL [RI9ASS UNIM
Aren [1im sojep Suliof asioard oy) ueyo Jey) peonou aq [[im ¥ sswpewiog -(qussaid s1 poomdes
oyerduroo Jr) spdures pajep yoea I0J USAIS oXe sUOSBIS pue sojep SuUIYY [BMOE OU) SB[  I[qR)
Areununs oy Jo uwnjoo juepodunt jsous sy Ajqeqord s1 saSuns agp/sappp puv suosvas Suifa.]

(9261 shu) -uesw vonejndod 21 WO SISQUINT JO
uonendod [eonsiels € JO Ia)E0S Wl o) JO denbs ot} JIOSIE ST YOIYM ‘9dUBLIBA 2} JO 1001 orenbs
oy -wesw vonemdod sy wox srequnu Jo uonemdod € JO JO)EIS UBSW SUT, [HOUDIIP PIOPUDIS

*Aouaoe[dwos 0] pesoddo se “oreuNn[o Ul SUOLBLIBA 0} , SARISHSS,, SI 00X Je[nonled e Jo ssuodsal
1M0I3 2 SABIIPUT YOIM 901) B UIJHM UOLISIIP [BIpel oY) Ul Aigerrea ypim-u jo soussold
341 01 SULLYR) UL [e130[OUOIYIOIPULP B ST AJAISUSS  “(9L6] SHLLL) Souas Sup-ao1) o Ul
sied {Je 10] sjusnonb oy SuiSesoae usy) ‘spucwiamsesw paied oy Jo 9FeIAR oY) £q SIUSWAINSESW
Jo ared yoes usoMIdG SEOUIOJIP I JO SnjBA ANJOSqe SU SUIPIAIP Aq PARINOEO XU 9yl O
YIp1a Ul SUO WO 30USIAIP SAIB[AI 9FRINAR S1) “SI Jerp $xou ayy 0} anfea Suu Ajreak painsesw
Yoeo woy s3ueyd ‘oAne[as Jo “ofejucorad ueow Sy SULIMSEOUI OUSNBIS V  AJABISUIS ULIJ

"$OLISS AY) 10 yIpim Jurs oFeroae ue Furag ‘sSup Jo soqumu
ous Aq papIAIp ‘SUIPLM FuLl [enpIAIpUL 211 [[e Jo [e10) wns ayy st nd Adwis ‘SIYY, yipi Sups uvapy

"posAjeue sojdures oy uo Jussaid SULL pAINSeaty JO JoqUINU [B10} YT, SSULL Jo saquunp]

“Surfrey
Jo uosess oY) sumIep 01 sfqissodu s1 3 ‘STunr yumoid moireu Kjawenxs Jo ‘Furios Jo juod oy 12
UOISBIqR JY3N[S 01 IS anp Jnq ‘poomdes aerdwioo aaey Lprespo [im ojdues e sownswog ) sFurs
® 4q umoys se ‘pousd 1uim JIRULIOp oY) SULIND POJ[eJ USAG 2ABY PINOM 991} 91 uayy ‘3pojduod
A[IBa[D SI pueq [1moi1d Joumuns o) uap anim 1o uwmne ur Sumord paddojs sen v sayoym
YSISuysIp o) OGP 3 Ued | PUBR ‘F[qELIBA 5 UBD POOMIIE] S JO YIPIM o1} Se ‘aspard om aq
03 JNOIEp st 1 INq (D %) Pa|[a) Luuns se pou axe pouiad STy Julmp pojjo) ssaly, “12¢0100) INoqe
uy “doIp $3ABS| U} 210§3q IS [UN SINUNUOD [PIMOIT JOWWNS SIY], ‘SNSSK JO pueq asusp oY) Aq
Ymo13 Funds 3urpasoosd sy} WO PSJBNUAIYIIP ST PUe ‘SIOUSTIHOD YIMOIS JOWNS IO POOMIYE]|
oY) ‘uoseas Suimois Sunids o) IV *9[qISIA Ik S]assaA Surrds may e isnf usym Sunds Ajres A19A 0)
pajurod-uid Ajeremooe 9I0W 9q ULD SIY) SAWNAWOS * Junod Sun poomdes Jo Joqumu st Joye ) v
® Aq paeoipu s1 pue Jui[[9] SuzdS se pojou s] pue s[ossoa Surids Surseaioap soIy) pue auo UsMIRg
Jo s3s1su00 siy [, ymmoid Suuids se osje umotrn] osfe ‘peonpord si poomApes sy swr yorgm Suwinp
Sunds oy ur Fumois spreys sax Ay, “sSulr poomdes Jo JoquInu o) SOAIS pusuaduiod poomdog

23p2
preq ay) 03 spapdwod jou st poomdes oy J1 oFel 2jep Sulje] porewmss Ue SUTUTULINSP UF [EINLD
st opep snyy, (uasaid J1) A1epunoq 1o uonisuell poomdes/poomiresy Sy) Jo S5ep o4y SI Lipq SYH

‘(payep J1) sousnbos ayy Jo sajep SULI paINSeaUl JSe] PUR ISIT oY) $9A1S Supuunds gy sawq

‘Burmelp 30u213§91 © 01 Jo sjurod sseduros 0) o1e[a4 JO “IoqUINU Ss1U J0 K2q € 0} 19391 Afjensn
[[EAA SIUT, "90URISJOI UOLeoo] B [im Suoe pajduwres soquil) Yoes S[iejop uwnjods uopisod puv soqui [

" 3, anoyeIs e ynm ngzs vz panseswr sioqum Jo © d, pasn axe sydesdojoyd soujawog
".8,JoquIn) € WL SOI[S JO UOND3S & 10 D, 2100 B WOy sem djdwes oy) oumeym smoys addf

919 “.Z, ‘.1, XIINS ISYLNJ B AQ PIIRPUDIIP 1€ 95}
‘Spuawi8as usamyaq de[1oA0 B[O OU HIM ‘Uoyolq Sey ofdures 9100 & aIoyA 019 °.q, °.B, SOXUINS
usAI8 are A5y usy) “san sures oyl woyg pajeuisio Apesp Suraey se Suridures Jo owy 1B PAIOU 2I9M
SI2qUUI} oM} JI 10 “301Ax) pa[duues SI 19quum B J “ISqUIMU [enpIAIPUL Ue USAIS S1 Joquup) Toes yorym
Jaye “9poo xyaid Surkynuopt 1o)a] 20M} JO OM] B USAIS SI o)IS Yoes “Afjersusn) iaqunu apduing

:50L1035780 SULMO[[O) U} SOPN[OUL TIOIIETLIOT]
aq], "1 9[qel ui pawuasaid useq [ oary asay) ‘uorfeuriojul Jo sadK) snouea o) Surusyexr Appmb
1 9583 10,] '$59004d [221F0[OUOIYD0IPUAP ) JO SHNSII JUAIES Y JO ISOLU SSALS S[qe} Areununs oy,

I JqBL Ul pasn suLid) jo uoneue[dxy

I



Table 2: Matrix of z-values and overlaps for the site master

Components of site master PTYB

Sample: ptyb2 ptyb3
Last ring date 1535 1503
AD:
ptyb1 2.38 6.85
75 62
ptyb2 3.17
78
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Table 5: Ring width data for ptybl, ptyb2 and ptyb3. Ring widths at 0.01lmm.
ptybl 75 rings, including 2 sapwood rings <1442-1516>

243 336 402 307 204 203 222 167 106 183
181 136 296 199 281 251 293 236 277 319
168 276 149 146 282 349 247 176 133 122
082 130 170 304 339 268 225 272 145 205
142 251 273 287 285 291 290 358 295 190
263 151 294 373 353 397 313 219 308 263
253 210 266 271 404 226 282 232 227 383
213 200 285 238 263

ptyb2 110 rings, including 15 sapwood rings (nearly complete) <1426-1535>

427 241 322 363 305 297 348 296 241 274
160 184 160 104 134 159 110 219 201 220
177 161 125186 170 160 151 184 225 141
180 174 221 184 297 205 125172106 173
182 192 173 124 080 093 082 091 139 213
212 176 125089 102 124 084 106 124 164
171211 160 134 160 153 103 120 127 156
207 110 104 100 078 086 107 112 128 144
111072 108 110 084 140 119 123 104 107
094 109 101 147 122 140 129 132 099 099
085 091 088 062 073 065 048 091 097 081

ptyb3 93 rings, including pith but no sapwood <1411-1503>

162216 254 171 210 221 283 302 122 402
331239250 189 241 324 215 246 247 274
281274 247 283 263 233 223 210 164 171
217 211 230 244 249 143 145 224 201 127
183 206 156 223 168 204 163 187 160 185
199 152 210 122 145 212 235 247 197 185
133082 081 153 142 154 106 098 110 092
088 065 096 113 121 105 133 096 076 090
098 092 062 076 096 119 100 119 097 123
125 099 126



TREE RING DATING AT PLAS TAN Y BWLCH, MAENTRWOG, GWYNEDD
(1) INTRODUCTION AND OBJECTIVES

Plas Tan y Bwich, Maentwrog, Gwynedd (SH 655 406) is a large mansion house, now used as
the Snowdonia National Park Study Centre. The structural development of the house is
complex, with many stages of re-building and enlargement. The present layout and facades
are mainly due to major phases of building work carried out in the second half of the 19th
century, but the main block incorporates an earlier probably mid-18th century house. This had
an imposing three storey frontage and a rear wing also of three stories. The broad outlines of
the later development of the house, from 1777 onwards, can be reconstructed with some
confidence from a series of engravings, paintings and early photographs but evidence for the
early house and its development is limited.

During the insertion of a lift shaft in 2005 several re-used oak timbers were recovered from
window lintels in all three floors of what is now an internal wall, but which was originally the
outside wall of the 18th century house. These timbers had first been used as the cill beam of a
post and panel partition and as floor joists and so provided an opportunity for dating a pre-
18th century phase of the building. The first house on this site has previously been thought to
have been erected by Evan Evans in the early 17th century.

(2) SAMPLING

All the samples were of oak, from structural timbers which had been cut down and re-used as
lintels. The timbers were removed intact for the insertion of the lift shaft, so it was possible to
record them and to cut complete slices through each one for dendrochronological purposes.

ptyb1 is a 2m length from a substantial beam, probably used as a wall plate, 385mm x
130mm. It has rectangular notches for floor joists, along one side only, which are 190mm
wide by 80mm high and only 70mm deep. Their spacing is rather irregular, on centres from
380 to 450mm.

ptyb2 is a 700mm length of a cill beam from a post and panel partition, which was only partly
recovered. This has overall dimensions of 185 by 135mm. Neither of the recesses for the post
or panel are complete, but they would appear to have been of similar width.

ptyb3 is a 1.5m length of a floor joist, 150 x 120mm overall, with sloping chamfers on
450mm centres, probably the seatings for secondary floor joists. There is a deep 7Smm square
mortice on the bottom side, probably from a vertical stile. This timber had been heavily lime-

washed.

(3) METHODOLOGY
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(4) PRELIMINARY RESULTS

ptyb1: 75 rings spanning the years 1442 - 1516, with 2 sapwood rings, giving a felling date
range of 1525 - 1555

ptyb2: 110 rings spanning the years 1426 - 1535, with 15 sapwood rings, giving a felling date
of 1536 - 1561. As this sample retained what appeared to be almost complete sapwood, with
little lost to the bark edge, the likely felling date should be in the early part of this range.

ptyb3: 93 rings spanning the years 1411 - 1504, with no sapwood rings or HW/SW boundary,
so only a terminus post quem of after 1514 can be given for this timber.

These results suggest that all three timbers were contemporary and were felled in 1536 or
shortly afterwards.

(5) CONCLUSIONS

The dendrochronological results suggest that all three timbers are from a single phase of
construction which was probably shortly after the felling of the timbers in the late 1530's.
This is considerably earlier than expected and it suggests that the timbers derive from a
structure built by Robert ap Ievan ap Iorwerth, who died circa. 1568 (Hughes 1989, 6).

There is no indication of where this structure was located but the topography of the site
suggests that it could probably have been on the same alignment as the present east frontage,

giving a building some 18m by 6m. However, it is also possible that these timbers could have
derived from a structure elsewhere on the estate.
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