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Summary

Analysis was undertaken on six samples from timbers of this house. A further ten were
rejected as unsuitable.

Unfortunately, no definitive grouping between the samples occurred and attempts to date the
samples individually were unsuccessful.

In this case, tree-ring dating has proved unsuccessful, and the dating of this house remains on
stylistic grounds only, to the mid-seventeenth century.

The inability to date this building is most likely due to the short-ring sequence of the samples,
a problem in this region in the post-medieval period.

Keywords

Dendrochronology
Standing Building

Author's address
Department of Archaeology, University of Nottingham, University Park, Nottingham, NG7 2RD

Many CfA reports are interim reports which make available the results of specialist investigations in advance of
Sull publication. They are not subject to external refereeing, and their conclusions may sometimes have (o be
modified in the light of archacological information that was not available at the time of the investigation.
Readers are therefore advised to consult the author before citing the report in any publication and (o consult the
Jfinal excavation report when available.

Opinions expressed in CfA reports are those of the author and are not necessarily those of English Heritage.



Introduction

The Cottage is situated on the eastern side of Speldhurst Hill, parallel to the road (Figs 1 and
2; TO 5342 4144). It has previously been the subject of a buildiags survey, from which this
introduction is taken (Martin 1997 unpubl).

During the mid-seventeenth century (period A; Figs 3 and 4) a three-bay, timber-framed main
range was constructed with a lean-to outshut to the south. Against the northern end of the
range’s eastern wall was either a low range or a lean-to-outshut — if the former, then the low
range pre-dated the present period-A structure. The main range incorporated a cellar at the
northern end, whilst on the ground floor was a northern hall (heated by a two-flue chimney
set within the central bay) with a two-roomed service area to the south. On the first floor
were two chambers with a closet to the side of the chimney, and above were garret rooms in
the roof. Along the front wall was incorporated a pentice roof, possibly suggesting that one
of the service rooms or the southern end lean-to may have functioned as a shop.

In ¢ AD 1700 (period B; Fig 4) the partition dividing the two-roomed services was removed
and the bay converted into a kitchen by the addition of a two-flue chimney located on the site
of the former southern end lean-to outshut.

In the mid-eighteenth century (period C; Fig 4) a small square southern lean-to extension was
added to infill the front comer beside the period-B chimney. At about the same date the rear
range or lean-to outshut to the east of the hall was demolished and the entrance to the cellar
moved to a flight of stairs leading down against the rear wall, beside the period-A chimney.

During the nineteenth century an extension was added to the northern end of the house. The
western section of this extension was of two storeys above a basement, whilst the eastemn part
took the form of a lean-to at cellar level. There are indications in the dividing wall to suggest
that the eastern lean-to part might represent work of a slightly later date. The western of
these extensions enclosed an exceedingly deep, rock-cut well, which is now located within a
small enclosed dark room. The present owners have in their possession a photograph
showing the two-storeyed section. It has since been demolished down to basement level and
1s today only evidenced by a blocked cut-in first-floor doorway and mortices in the northern
wall. The basement section has been retained beneath a lean-to roof. More recently in the
twentieth century a rear lean-to outshut has been added to the southern end of the main
range’s eastern wall, and this outshut has since been further extended southwards to form a
porch (Fig 4). There have been many minor internal alterations, including re-siting of the
first-floor staircase and the blocking of the cellar steps. Dormer windows have been added
into the roof, that within the rear slope being necessary in order to improve headroom over
the attic stairs. ‘

Sampling and analysis by tree-ring dating was commissioned and funded by English Heritage
as part of a project to establish a post-medieval master chronology for Kent.

The Laboratory would like to thank Mr and Mrs Davies, the owners of the property, for their
assistance during sampling. Thanks are also given to David Martin from whose buildings



survey of this house the above ntroduction ts taken, and the drawings on which the location
of samples has been marked (Figs 3-9).
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From a surface inspection of the timbers it appeared likely that a number would have
sufficient rings to make dating ther a possibility. Sixteen core samples were taken from
ceiling joists, and a post. All samples were given the code KSP-A (for Kent, Speldhurst, site
‘A”) and numbered 01-16. The positions of all samples were noted at the time of sampling
and have been marked on Figures 3-G. Further details relating to the samples are recorded in
Table 1. Choice of timbers to be sampled was greatly restricted by the imbedded nature of
some of the beams. Unfortunately, after initial sanding it was seen that, although they
contained some bands of narrow rings, the samples generally derived from fast-grown trees,
12, the rings were quite wide, and a large number of the samples had less than the usual
minimum of 54 rings. Some of the samples with less than 54 rings had complete or near
compiete sapwood and it was decided, in this case, to measure all samples with 45 or more
rings.

Analviis and Resnleg

Six samples were prepared by further sanding and polishing and their growth-ring widths
measured; the data of these measurements are given at the end of the report. The growth-ring
widths of these samples were compared with each other by the Litton/Zainodin grouping
procedure (see appendix).

Mo grouping occurred and attempts to date the samples by individually comparing them
against the relevant reference chronologies for oak were unsuccessful.

Thscussion

Unfortunately, tree-ring dating has been unsuccessful in this case with none of the timbers
being dated. This is most likely due to the short ring-width sequences of the samples
analysed, with the longest only having 56 rings. This is a problem seen frequently with
buildings from this region and one which has greatly hindered the construction of a Kent
post-medieval reference chronology.

The dating of this building must remain on stylistic grounds only, to the mid-seventeenth
century.
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Table 1: Details of tree-ring samples from timbers of The Cottage, Speldhurst, Kent

Sample | Sample location Total Sapwood rings* | First Last heartwood | Last measured
number rings* measured ring | ring date (AD) | ring date (AD)
date (AD) .
Bathroom ~
KSP-AO0T | Common joist, number 2 56 16c(+c8 lost) [ -—- - ——-
KSP-A02 | Main beam NM e = - —-
KSP-A03 | Common joist, number 3 45 18C o — -
KSP-A04 | Common joist, number | NM n " i —- ]
KSP-A05 | Common joist, number 4 54 17¢(+c7 lost) . - —-
Bedroom |
KSP-A06 | Common joist, number 2 NM - | e . —
KSP-A07 | Main ceiling beam 50 11c(+c2 lost) | - —
KSP-A08 | Common joist, number 3 NM . . _— s
KSP-A09 | North-west corner post NM - i, — ——-
KSP-A10 | Common joist, Aumber 6 54 12¢c(+¢2 lost) — — -
KSP-A11 | Common joist, number 2 (north) NM - e -
Bedroom 2
KSP-A12 | Common joist, number 2 (west) NM - B e - i
KSP-A13 | Common joist, number 4 (west) NM & e . —
KSP-A14 | Common joist, number 4 (east) 46 = e -
KSP-A15 | Common joist, number 7 NM - —- —- —
| KSP-A16 | Common joist, number 5 NM - — —
* NM = not measured

h/s = the heartwood/sapwood boundary is the last ring on the sample
C = complete sapwood retained on sample, last measured ring is the felling date
c(+cx lost) = complete sapwood on timber, all or part lost in sampling (estimated number of rings lost)




Figure 1:

Map to show the location of Speldhurst, Kent
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Figure 2: The Cottage (provided by Mr and Mrs Davies)




Figure 3: The Cottage; ground-floor plan (period A; Martin 1997 unpubl)
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Figure 4. The Cottage; outline plan showing development (Martin 1997 unpubl)
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Figure 5: The Cottage; longitudinal section looking east, showing the location of samples
KSP-A01-05, and KSP-A14-16 (based on Martin 1997 unpubl)
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Figure 6: The Cottage; longitudinal section looking west, showing the location of samples
KSP-A06, KSP-A08, and KSP-A10-13 (Martin 1997 unpubl)
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Figure 7: The Cottage; truss B-B (from north; Martin 1997 unpubl)

SITE OF
RANGE
OR
CUTSHUT

11



Figure 8: The Cottage; truss C-C (from the south) showing the location of samples KSP-AQ7
and KSP-AQ9 (based on Martin 1997 unpubl)
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Figure 9: the Cottage; truss D-D (from the north; Martin 1997 unpubl)
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Data of measured samples — measurements in 0.01mm units

KSP-AQTA 56
213425401 393413 365 248252254 143 102 104 159 174 173 146 247 367 324 277
268 115100 91 134 164 159200 182201 97 74 64 102 145 197 204 129 131 164
165 164221 150 180 183 193 142197 194 176 181 171 152 158 192
KSP-AVIE 56

220392394 415417 355259242250 148 110 90 159 186 164 148 243 352 325263
284120 95 93133 161149227 187202102 68 64 103 152 197 206 124 124 166
162 166 207 145 175 191 196 137229 196 182 185 163 147 138 190
KSP-A03A 45 :

116 159220263 257 192 211 177 251 346 345 361 340 354 345295263 245 130 179
170 164222 218 153 178 257 221 228 377 274 231276 212 269 263 249 215 198 242
293221270 164 134
KEP-AQ3B 45

112 158225247 241 196 209 161 257 348 338 367 343 343 342 286 283 244 136 171
172157215223 152 191 239225 244 373 269 240 264 236 261 255241 216 196 238
266218 258 155129
KSP-AOQSA 54

133358415353 356279268 124 110 143 177 152 107 105 191 275228 210 166 198
147 173 244 278 360 5327 347 306 225 237 106 64 84 105122 114 160 1539 173 178
177 144 185222228 196 185208 111 91 62104 46 45
K5P-A05B 34

145367 408 365 402 256 234 126 111 143 165 156 99 128 187 276 201 235 167 196
137 183 227 273 390 332 369 280 229 235 99 67 85118 119 133 168 129 170 207
181 139190 216 237 190 186 215105 80 69 97 64 48
KSP-AO07A 50

155 169 180 480 513 509 503 446 497 526 561 583 485 604 453 453 321 464 505 396
577327 317 355 395 485 365 446 400 350 438 349 466 406 391 236 415 406 302 332
306 309 169 127 128 165 171 253 228 195
KSP-A07B 50

154 153 187 467 514 509 473 426 502 538 558 584 482 601 461 447 326 462 501 400
369339 3153357599 482 368 450 397 358 429 352 464 400 400 236 417 407 300 336
310313162 128 134 164 163 253 211 217
KSP-AT0A 54

106 88 82145 133254279254 172 93300347 385340173 83 74 64 94 84
130135191258 139 88 94 171 165 142 217 117 184 200 237 242 548 342 434 447
446280 339 363 289274 346 315251 259 185 180 103 139
KEP-A10B 54

91 77100 142 139261 278230174 107 325337394 332180 74 77 77 72 89
127 145 178 241 162 83 112 156 177 131 223 116 162 233 235270 577 377 426 438
415322328 340 293 311 300311 256 253 215 174 110 135
KSP-Al4A 46

2850633374271 258217 197273 185 86 85 84 129 145242 195200 167 174 152
238178 169 183 158 117 123 94 124 119 102 137 200 197 184 295 315 316 286 226
194 183 215 92 105 165

i4



KSP-Al4B 46

295 623 396 268263221 204 275179 84 83 83 120 146 241 196 198 172 165 153
240 182170 180 163 102 133 88 119118116 132201 175 189272315 318 278 242
190 169 215 111 110 158

15



Appendix - |

APPENDIX

Tree-Ring Dating

The Principles of Tree-Ring Dating

Tree-ring dating, or dendrochronology as it is known, is discussed in some detail in the Laboratory’s
Monograph, ‘An East Midlands Master Tree-Ring Chronology and its uses for dating Vernacular
Building’ (Laxton and Litton 1988) and, Dendrochronology; Guidelines on Producing and Interpreting
Dendrochronological Dates (English Heritage 1988). Here we will give the bare outlines. Each year an
oak tree grows an extra ring on the outside of its trunk and all its branches just inside its bark. The widih
of this annual ring depends largely on the weather during the growing season, about April to October. and
possibly also on the weather during the previous year. Good growing seasons give rise to relatively wide
rings, poor ones to very narrow rings and average ones to relatively average ring widths. Since the
climate 1s so variable from year to year, almost random-like. the widths of these rings will also appear
random-like in sequence, reflecting the seasons. This is illustrated in Figure | where, for example, the
widest rings appear at irregular intervals. This is the key to dating by tree rings. or rather, by their widths.
Records of the average ring widths for oaks, one for each year for the last 1000 years or more, are
available for different areas. These are called master chronologies. Because of the random-like nature of
these sequences of widths, there is usually only one position at which a sequence of ring widths from a
sample of oak timber with at least 70 rings will match a master. This will date the timber and, in
particular, the last ring.

If the bark is still on the sample, as in Figure [, then the date of the last ring will be the date of felling of
the oak from which it was cut. There is much evidence that in medieval times oaks cut down for building
purposes were used almost immediately, usually within the year or so (Rackham 1976). Hence if bark is
present on several main timbers in a building, none of which appear reused or are later insertions, and if
they all have the same date for their last ring, then we can be quite confident that this is the date of
construction or soon after. If there is no bark on the sample, then we have to make an estimate of the
felling date: how this is done is explained below.

The Practice of Tree-Ring Dating at the University of Nottingham Tree-Ring dating Laboratory

I Inspecting the Building and Sampling the Timbers. Together with a building historian the
timbers in a building are inspected to try to ensure that those sampled are not reused or later
insertions. Sampling is almost always done by coring into the timber. which has the great
advantage that we can sample in situ imbers and those judged best to give the date of
construction, or phase of construction if there is more than one in the building. The timbers to
be sampled are also inspected to see how many rings they have. We normally look for timbers
with at least 70 rings, and preferably more. With fewer rings than this, 50 for example,
sequences of widths become difficult to match to a unique position within a master sequence of
ring widths and so are ditficult to date (Litton and Zainodin 1991). The cross-section of the
rafter shown in Figure 2 has about 120 rings; about 20 of which are sapwood rings — the lighter
rings on the outside. Similarly the core has just over 100 rings with a few sapwood rings.

To ensure that we are getting the date of the building as a whole. or the whole of a phase of
construction if there is more than one. about 8 to 10 samples per phase are usually taken.
Sometimes we take many more, especially if the construction is complicated. One reason for
taking so many samples is that, in general, some will fail to give a date. There may be many
reasons why a particular sequence of ring widths from a sample of timber fails to give a date
even though others from the same building do. For example. a particular tree may have grown in
an odd ecological niche, so odd indeed that the widths of its rings were determined by factors
other than the local climate! In such circumstances it will be impossible to date a timber from
this tree using the master sequence whose widths, we can assume, were predominantly
determined by the local climate at the time.



Fig 1. A wedge of oak from a tree felled in 1976. It shows the annual growth rings, one for each year from the innermost ring to the last ring on the outside
just inside the bark. The year of each ring can determined by counting back from the outside ring, which grew in 1976.
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Appendix - 3

Fig 2. Cross-section of a rafter showing the presence of sapwood rings in the left hand corner,
the arrow is pointing to the heartwood/sapwood boundary (H/S). Also a core with sapwood:
again the arrow is pointing to the H/S. The core is about the size of a pencil.

Fig. 3 Measuring ring widths under a microscope. The microscope is fixed while the sample is
on a moving platform. The total sequence of widths is measure twice to ensure that an error has
not been made. This type of apparatus is needed to process a large number of samples on a
regular basis,



Fig 4. Three cores from timbers in a building. They come from trees growing at the same time. Notice that, although the sequences of widths look similar,
they are not identical. This is typical.
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Appentdin- 5

Samplinge s dope by cortny into the timberwith a hollow corer attached to an electiie detll fuul
maally Trom s outer rings nwards towsrds where thewventre of the tree, the pith, s judged 1o
N ANT

v iy
sedlastration of woore tv shown m Figure 20 103s abour 1 5em tongand T cio dinmeter.
Cireat vare has 10 be iken to ensure Ut 5 Tow as possible of the outer rings are lostin coning.
Fhis can by difficull as these onter rings are offen very soft (see below on sapwood). Each
sumple s given o code which wlentifies uoiguely which timber ibcomes frooy, whitch building ot

1% Frowrand whese the building islovated, Por exampls; URO-ADR rthesixth core ke from
the fer building (A ysampled by the Laboratory 100 r"‘g;v el Bishop, Where ttcame froi in
thar buildimg wil] be shews tnthe sampling records and drawings: INostrustuny damage s dong
to amy tmbers by eoring, nor dossibwenken them.

e

Druring the intbal mepectiorool the butlding and Hy tinbers the dendrochiinolbiist inay coms i
the conclusion that, as far as can be juda - none of ih; tirmnbers have sullicientrings oy thon for
duting purposes and may advise wgainst sampling fo save Turtier unwarranted exponse,

Al sampling by the Labosatory is indértaken according to-cuttent Health and Safery Sunds
The Laboratory s dendrochronnlogisis are insured,

Measuring Binp Widihs, Bach core I5 sanded down with a-belt sandere using medinmearit paper
and then finished by hand with flonrgrade-grit paper. The rings are then clearly visibie and
ditferentiated trom each other with a esult very miuch lilee that showe By Bigare 20 The core s
then mounted on'a movable table below a microscops and the sing-widthy measured individually
frain the wmermost ring W thizoutermost The widths are automatically recorded nacomputer
file g they are measured (see Fig 3).
Crosgemate hing aod Bating the Sampdes. Because of the factors bisides the loeal climare
which may detersine the sl widths ol amee’s ris:m no WO -«;equmam of ping widdhs feom
different oaks growingat the same thmedre oiacdy alike (Fig Ay Indeed, the seqbonces iy not
bz exacthe alike even when the tees e growing s o each other, Conseguently,in the
Labsratory we donot allempt 1 mateh iwo seguenees of ring wiihe by everor graphically, or
by any other subjective method. Instead, @ v dote objectively (e statistically ) on a compiuter by
wprocess calledioross-matching, The ontputFrom the computer tells s the ententof gorrelation
between tvo sample sequeneesof widthe or 30 are diting, bevween aswple sequenge nf
widths and the master, ot each relative position of one to the other (offsets). The extent of the
correlation 4t an offsetis determined by the rvalue (defined in almost any ittoductory book an
statistics ). That offsel with the maximum r-valoe among the rvalues at all the ofisets will be the
best candidate Tor dating ong sequonce relative o the otber. Wone of these s amaster
chronology. then this will datethe othér, Hxpermnenis carried out in the past with sequences
from oaksof koown date suzgest thit & tveluc-olat least 4.5, and peeferably arlesst 5,004
papally adeguate forthe daring o be docepied with reasonable confidence (Laxton and Litlon
TORE Banton e2 al 1988 Howard o7 of 1984-1995)

This s pllastrated 0 Fig 5 with timbers from one of the roofs of Liscoln Cathedral. four
sequences of ping wxdlhm. LAN-004, 08 U85, and 45, have beoneross-matehed with cach a)thcs’.
Thering widths thermselves have bedn amitied i the bardliogram, %6 s osual, but the offseteat
svhtich they best orods-match sach orh;z are shown: eg the sequence of ning widths of 108
matches the sequence of mng widths of ©45 best when 1t 15 85 2 posion starting 20 rings after

thee first ring of 43, and goularly forthe others. The dotoal r-values betweern the fourat the
offséts of best correlations are in the matnx. Thes at the offser of 20 rings. e Fvalye E'*a:w oen
CA45 and 0815 3.6 and 1y the sarimuoni fodnd between these two nmong 4l the positions of one
sequence relative o the other.

It s standard praciice in our Laboratory Hrst to oross match as many as possible of the ring-
width sequences of the samples ina building and thea to form an average from them, This
average s called a site sequence of the building being dated and is Hustrated in Fig 5. The fifih
bar 4t the botton is a site sequence for a voof at Lincoln Cathedral and s constructed from the
matChing sequences of the four timbers, The site sequence width for each vedr s the average of
the widihis ineach of thesample seauences which hag a width for that vear, Thus wi Fig 5 i the
widdths shown ars G 8mm for (45, G2 Tor COB, O 7w Tor U085, and 0. 30w for i“04 then the
corrgsponding width of dhe aite sequence is the averaze of these, 055mm. The semal sequence
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of widths of this site sequence is stored on the computer. The reason for creating site sequences
is that it is usually easier to date an average sequence of ring widths with a master sequence than
it is to date the individual component sample sequences separately.

The straightforward method of cross-matching several sample sequences with each other one at a
timme is called the ‘maximal f-value” method. The actual method of cross-matching a group of
sequences of ring-widths used in the Laboratory involves grouping and averaging the ring-width
sequences and is called the ‘Litton-Zainodin Grouping Procedure™. It is a modification of the
straight forward method and was successfully developed and tested in the Laboratory and has
been published (Litton and Zainodin 1991; Laxton et al 1988).

Estimating the Felling Date. As mentioned above, if the bark is present on a sample. then the
date of its last ring is the date of the felling of its tree. Actually it could be the year after if it had
been felled in the first three months before any new growth had started, but this is not too
important a consideration in most cases. The actual bark may not be present on a timber in a
building, though the dendrochronologist who is sampling can often see from its surface that only
the bark is missing. In these cases the date of the last ring is still the date of felling.

Quite often some. though not all, of the original outer rings are missing on a tiber. The outer
rings on an oak, called sapwood rings, are usually lighter than the inner rings, the hearnvood.
and so are relatively easy to identify. For example. sapwood can be seen in the corner of the
rafter and at the outer end of the core in Figure 2, both indicated by arrows. More importantly
for dendrochronology, the sapwood is relatively soft and so liable to insect attack and wear and
tear. The builder, therefore, may remove some of the sapwood for precisely these reasons.
Nevertheless, if at least some of the sapwood rings are left on a sample, we will know that not
too many rings have been lost since felling so that the date of the last ring on the sample is only a
few years before the date of the original last ring on the tree, and so to the date of felling.

Various estimates have been made and used for the average number of sapwood rings in mature
oak trees (English Heritage 1998). A fairly conservative range is between 15 and 50 and that
this holds for 95% of mature oaks. This means, of course, that in a small number of cases there
could be fewer than 15 and more than 50 sapwood rings. For example, the core CRO-A06 has
only 9 sapwoaod rings and some have obviously been lost over time — either they were removed
originally by the carpenter and/or they rotted away in the building and/or they were lost in the
coring. It is not known exactly how many sapwood rings are missing, but nsing the above range
the Laboratory would estimate between a minimum of 6 (=15-9) and a maximum of 41 (=50-9).
If the last ring of CRO-A06 has been dated to 1500, say, then the estimated felling-date range for
the tree from which it came originally would be between 1506 and 1541, The Laboratory uses
this estimate for sapwood in areas of England where it has no prior information. It also uses 1t
when dealing with samples with very many rings. about 120 to the last heartwood ring. But in
other areas of England where the Laboratory has accumulated a number of sarmples with
complete sapwood, that is, no sapwood lost since felling, other estimates in place of the
conservative range of 15 to 50 are used. In the East Midlands (Laxton ef a/ 2001) and the east to
the south down to Kent (Pearson 1995) where it has sampled extensively in the past, the
Laboratory uses the shorter estimate of 15 to 35 sapwood rings in 95% of mature oaks growing
in these parts. Since the sample CRO-A06 comes from a house in Cropwell Bishop in the East
Midlands, a better estimate of sapwood rings lost since felling is between a minimum of 6 (=15-
9) and 26 (=35-9) and the felling would be estimated to have taken place between 1506 and
1526, a shorter period than before. (Ouk boards quite often come from the Baltic and in these
cases the 95% confidence limits for sapwood are 9 to 36 (Howard et al 1992, 56)).

Even more precise estimates of the felling date and range can often be obtained using knowledge
of a particular case and information gathered at the time of sampling. For example, at the time
of sampling the dendrochronologist may have noted that the timber from which the core of
Figure 2 was taken still had complete sapwood but that none of the soft sapwood rings were lost
in coring. By measuring into the timber the depth of sapwood lost. say 2 cm, a reasonable
estimate can be made of the number of sapwood rings lost, say 12 to 135 rings in this case. By
adding on 12 to 15 years to the date of the last ring on the sample a good tight estimate for the
range of the felling date can be obtained. which is often better than the 15 to 35 years later we
would have estimated without this observation. In the example. the felling is now estimated to
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huve wkep place between ALF 1512 and 1515, which s much more precise than without this
extra information

Even ol the sapwood vings arc missimg on-a sample, but none & the heartwood tings arg, they
amesiiisete ofithe Blng-date vange s possitle by adding onthetall compliment of, sy, 1

35 years withe dite of thit last heariwood ring (eadled the hewtvood/sapwood boundary or
transition cing and denoted FAR) Forenately it often saav [ora aned dendiochronologist to
wentily this boundary o g thimbar, 1 a tiber dogs not have T oartwood/sapwood boundary
then only a post guem date for falling s possible,

Extimasiny the Date of Constraction, There 1y a copsidereble bodvof svidence sollected by
dendeochironologintg ovirthe vears (at oak tmbery nded bn buildingd were sot seasoned in
medisval or early modern timeys (Banplish Heritage 1998 apd Wiles 1997, 30-558). Hence
provided all the samples iia seildine have estimated folling-date ranges i%rg,ndh Wi agreement
with zach other, so thatthey appear tchave been felled asa group, thenthis should give an
accurate Bstinee ofthe pewod whien the sirectere wae bullt, or soon aftec (Lavton er of 2001
Bonre 8 and pages 345 wherd “atsotinted sroupsof fellings” are discussed Indetal) iwimm Vi
i there s ey svidéioe of storng betore wese or  There i evidence the oak Cdme hcm*z abroad (o
Baltic boards), then some allowanes has 10 be mude for this,

Muaster (‘I.ormm!s:g&‘:;? Seguenees. Ultimarely, o dete woecguence of ving widths, ora sile
sepuenee. we nesd @ master sequence of dated ring widths withowhich 1o cross-mateh 6w Master
Chronoleyy. Totonstruch such o seguence wahgve to slar witly aseguence of widihs whose
dimtes ars kaown andalus means beginndng with o seqguencs foman oak e whose date of
felling s koown. In Fig 6 such s sequence s SHE-T, which cante Trom aree in Shervwond
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thiis period there arg seviral samgle sequences having widths for that year. The master 18 the
average of these, This master cannovws be wsed 1o date cak froms s e umd frofizthe
srrronading areas whore the chmiste s verysimilac w thatby the Bast Midlarids, The Laboratory
ligs alsoconstructed o master for Rewt(Laxton and Liton 1989), The method the Laboratery
rEpd L sonsivct § paser ot nes, st we the Basenbidbands and Reot, weomplarly objsctive
and ey the Litton-Zuinodis gronipine procedure (Laton er ol 1988, Other faboratopizs and
individuals lave constructed masters for other areas and have niade them available, A wiell as
these masters, Joca! (dagd) sie clivonslogios can be used to date other buildings from nearby.
The Laboratery has hundreds of these site seoquences from many parts of Bngland and Wales
covering minnyshort periods,
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Fig 7. (a) The raw ring-widths of two samples, THO-A01 and THO-BOS, whose felling dates are known.
Here the ring widths are plotted vertically, one for each year, so that peaks represent wide rings and
troughs narrow ones. Notice the growth-trends in each; on average the earlier rings of the young tree are
wider than the later ones of the older tree in both sequences.

Fig 7. (b) The Baillie-Pilcher indices of the above widths. The growth-trends have been removed
completely.
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