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

til fo nunately, no definitive grouping between the samples occurred and attempts to date the 
sampl es individually were unsuccessful. 

In this case, tree-ring dating has proved unsuccessfuL and the dating of this house remains on 
styli stic grounds only, to the mid-seventeenth century, 

Th ~ 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. 

Key-words 

Dendrochronology 
Standing Building 

Author's add ress 
Department of Archaeology, Universi ty of Nottingham , University Park, Nottingham, NG7 2RD 

Mom' CjA rc,')()rts are interim reports which make available the results a/specialist investigations in advance 0/ 
jidf publication. They are not subject to external refereeing, al1d their conc fusiol1s may sometimes have to be 
/IIodi/ied in the light 0/ archaeological il1/ormatiol1 that was 110t available at the time 0/ the im·estigatiol1. 
Readers ore therejore advised to consult the all thor before citing the report in any publication and to consult the 
jinal excavation report when available, 

Opinions expressed in CfA reports are those of the author and are not necessarily those a/El1glish Herilage, 



Introduction 

The Cottage is situated on the eastern side of Speldhurst Hill, parallel to the road (Figs 1 and 
2; T Q 5542 4144) . .It has previously been the subject of a buildings survey, from which this 
introduction is taken (Martin 1997 unpubl). 

During th;_ mid-seventeenth century (period A; Figs 3 and 4) a three-bay, timber-framed main 
,£1.nge vas 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 
\vere hvo 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 c 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 eastern 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 
is 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 fonn 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 
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Tabl e 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-AOI Common joist, number 2 56 16c(+c8 lost) --- --- ---

KSP-A02 Main beam NM - --- --- ---

KSP-A03 Common joist, number 3 45 18C --- --- - --

KSP-A04 Common joist, number I NM - --- --- ---

KSP-A05 Common joist, number 4 54 17c(+c7 lost) --- --- ---

Bedroom 1 
~ 

KSP-A06 Common joist, number 2 NM -- --- --- ---
-

KSP-A07 Main ceiling beam 50 II c(+c2 lost) --- --- ---

KSP-A08 Common joist, number 3 NM - --- --- ---

KSP-A09 North-west corner post NM - --- --- --- , 

KSP-Al0 Common joist, number 6 54 12c(+c2 lost) --- - -- ---
I 

KSP-A 11 Common j <? i ~!, number 2 (north) NM - --- --- ---

Bedroom 2 
KSP-AI2 Common joist, number 2 (west) NM - --- --- ---

KSP-A13 Common joist, number 4 (west) NM - --- --- ---

KSP-A14 Common joist, number 4 (east) 46 - --- --- ---

KSP-A15 Common joist, number 7 NM - - -- --- ---

KSP-A16 Common joist, number 5 NM - --- --- ---
.

* NM = not measured 
his = 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 (based on the Ordnance Survey map 
with permission of the Controller of Her Majesty' s Stationery Office, ©Crown Copyright) 
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Figure 3 : The Cottage; ground-floor plan (period A; Martin 1997 unpubJ) 
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FifTlire 4: The Cottage; outline plan showing developmen t (Marti n 1997 unpubl) 
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Figure 5: The Cottage; longitudinal section looking east, showing the location of samples 
KSP-AOI-05, and KSP-A14-16 (based on Martin 1997 unpubJ) 
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Figure 6 : The Cottage; longitudinal section looking west, showing the location of samples 
KSP-A06, KSP-A08, and KSP-AIO-13 (Martin 1997 unpubl) 
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Figure 7 : The Cottage; truss B-B (from north; Martin 1997 unpubl) 
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Figure 8: The Cottage; truss C-C (from the south) showing the location of samples KSP-A07 
and KSP-A09 (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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measurements in 1 mm 

1 1 159 1 
1 97 74 64 1 

11811711 

250 148 110 

1 152 107 1 191 210 166 198 
106 64 84 1 114 160 139 1 178 

111 91 62 1 46 

99 1 187 201 1 196 
67 85118 1191 1681 170207 
97 64 

1 
1 236 415 406 302 
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Appendi , - J 

APPENDIX 

Tree-Ring Dating 

The Principles of Tree-Ring Dating 
Tree-ring dating, or deJldrochron% g l' a~ it is kn own. is disc u~~ed in ~ome detail in the Laboratory 's 
M(1l10graph, 'An East M idlands lV/a.lli·" Tree-Ring Chronology (lnd its uses f o r dutin E? V nJucul(// 
Build il1 f( (Laxton and Litton 19811) and. Dendroch rol1olog\"; Guidelin('s on Prodl/cing (lnd lnterprcril1.g 
Delldrochml1ol() [!, ical Dutes (Engli sh Ileritage 1(88) . Here we will give the bare oU l l i ne ~. Each year an 
o<l k tr e grows an extra ring on the outside of ih tru nk and all its branc hes j u ~t inside its bark . The "'idlli 
of thi, anll ll al ring depends largely on the weather du rin!:: the grO\/v" ing . eason , about April to October, . nd 
po~sib ly a l ~() on the weather duril g the prev ious ye'Lr. Good growing seasons give ri!>c to re lati vl.:'i y wide 
r i ng~, pOOl onc~ to very narro'vv rings and <J verage ones to relatively <Jveragc ring widths. Since the 
clil11at is so variab le J"ro m year to year, almost random-like. the wid ths of th ese rings wi ll also app <l r 
random-like in sequence, reflecting the sen,ons. This is illustrated in Figure I. where. for ex am ple, the 
widest ri ngs appear at ilTegular intervals . This i ~ the key to dat ing by tr e ring~, or rather. by their wi dt h ~ . 

Record ... of thl: average ring widths for oaks, one for each year for the l a~ t 1000 years or more, are 
avai lable for differen t areas . rhcse are ca lled master chrono l ogie~. Because of the random-l ik nature of 
these seq uence' of 'v, idlhs. there is u~lIa ll y only one posi tion at wh ich a sequence of ring width , f 0111 a 
. ample of oak tim ber with at leas t 70 rings will match a ma. ter. Tlus will date the timber and , in 
part icu lar. the l a~t ri ng . 

If the bark is stil l on the sample. ,1> in Figure I, then the date of the las t ring will be the uate oUell ing of 
til oak from wh ich it was cut. There is much evidence tbat in Ill 'dieval times o<J ks cut dow n tor bui ld ing 
purp se ... were LIS d almost immediatel , usua lly within the year or so (Rackham 1976) . Hence if bark i, 
presen t on ~cverulillai n timhers ill a hui ldi ng, none of wh ich appell!' e ll ~ d or arc laler insertions. and if 
they all have Lhe same date for Iheir la!.l ring. then we can b qu ite confident that this is the dale of 
con~lrllcLinn or ~oon afler. If there is no bark on the sample. then we have 10 make nn esti mate o/" the 
fel ling date: how Ih is is done i. explained below. 

The Practice of Tree-Ring Dating at the lIniversity of Nllttingham Tree-Ring dating Laboratory 

I. Inspecting the Blli/dillg aud Sampliflg the Timbers . TogeLher with a build ing historian the 
limb r~ in a bui lding are inspected to try to ensure lha l th()!,c sampl d are not reused or later 
imertions. Sampling is almost alway, done by coring into the timber. which ha~ the great 
au van tage that we can sample ill Sill< timbers and those judged bes t to give the date of 
construction, or pha~e of construc ti on if there i ~ more than nne in the building . The tim ber<; to 
be sampl c1 are also inspected 10 "ee how many rings they have. We normally look for t imber~ 
wi th at least 70 ril1g~ , and PI' rerahly more. With fewer rings than this, 50 For exam ple. 
seque nce~ of widths become difticul t to match to a un ique ro~i t i ()n \virhin a mastcr sequence of 
ring wid Lh~ and ~o are difficu lt to date (Litt nand Zai nndin 1(91). The c ro~vsection of the 
ra fter shown in Figure 2 has abollt 120 rill g~; aboll t 20 of v hich ,u'~ s, pwood rings - the lighter 
rings on the outside. Similarl y the core has j ll~t over 100 rings with a few sapwood ri ngs. 

To e ll ~ ure thal we are getti ng the date of the bu ilding as a whole. or the whole of a phase of 
cOII~truction if there is more than une, about R to J 0 ~amp l es per phac;e <Ire usually take n. 
Sometimes w ' take many more. e<;pec ia ll y if the cOIl!>truction j , complicatcd. One re<J~on for 
t ~Lk i n g. so many samples is that, in general. some wi ll fai l to gi e a date. There may be Illany 
re,L<;on~ why a pani ' lI lar sequence of ring wi dth ~ from a sample of ti l1 lber rail s to give a dale 
~ven though others from the samc builJ ing do . For cX<IDl ple. a particular tree lIlay have grown in 
:1I1 odd ecologica l nicl e, so odd indeed that the widths of its ring~ were determin d by fac tors 
other than Ihe local c1 imare! In ~uch circLlll1stances ir will be il11 pos~ible to date a timber from 
thiS tree u~ i llg the ma~ter sequence whose width.,. we can assume. \vere predominantly 
determ ined by the local tl imate at the ti me. 



Fig 1. A vedge of oilk from a tree fe lled in J 976. It show~ the annual gn wLh rings. one r r each year [rom the Jnneml0~ t ring to the last I ing nil Lhe \1l1l~ide 
just inside lbe bar1- . The year of each ring can detemlined by (:()lltlting huck from the olltside ring. wh ich grew in J 976. 

N 



ppcnU1X - J 

J • ' - - • ~..... ~ -... .,. r, ..... 

rig 2. Cross-!-.ection of;) rafter show ing the pre!-.en.:e of sapwood ring: in the left hand comer, 
the arrow i~ pointing to the heartwood/~apwo()d boundary (HIS ). Also a core \\ ilh sapwood: 
again the an"ow j~ pointing to the HIS. The core is abou t the SI7 of a pencil. 

Fig. Measuring ring widths under a microscope. Tile microscope is lixed wh ile the sample is 
on a moving platform. Th lota l sequence of widths is measure t lice to ensure that an elTor has 
nOl been made. 1l1is type of apparatus is needed to process a large number of samples on a 
regu lar basis . 



Fig 4. Tllr e oree; from timbers in a huilding. They come from trees growing aL the same time. Notie Lhat, although the sequences of wic.lI h: look sim ilar. 
Lhey are not identical. This is typical. 
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of wid lhs oj lh i~ ~ile sequence is sto reu on the compu ter. The n:: ason for creating s iteeqllences 
is that it is usually t:as ier to date an average sequence of ring widlhs with a master sequence than 
it is to date the ind ividual component sample equ nces s parately. 

The straightforward method of cros~-match i ng several sample sequences with each other one at a 
time is called the 'max imal [-value ' method. The ac:tLIal method of c l"O ~s-matching a group of 
'equences of ring-width. lI ~ed 111 the Laboratory invol es groupi ng and a eragi ng the rillg-width 
,equences aml I. caJled the 'Lillon-Zainodin Grouping Procedure' . It is a mociifi cation 01' th 
straight forw ard meth od and was succcssfull y deve loped and t ~ted in the Laboratory and lias 
been publ ished (Li tton and Zainodin 1991 ; Laxton ef al 19118 ) 

4. Estimatiflg the Felliflg Ollie . A, mentioned above, if the b'lrk is present on a "illllple. then tbe 
liMe of its la.' 1 ring i ~ the date of the felling of it ~ tree. Actually it cou ld be the year after if it had 
been fe lled in the fil":; t three months before any new growth had started, but this is not too 
il1l ponan t a consideration in most case:, . The actual bark may not be present on a timb r in a 
building, though the d nel l' eh ronologis t who i~ sampl ing can often see from i ~ ~Ulface that only 
the bark is mis~ ing. In the~e cases the date of the last I'ing is ~ t illthe date of {"e lling. 

Quite oft en some. though not al l. of the original outer rings are missing on a li mber. The outer 
rings on an oak, call J ~(lpw(}od rings, are Llsuall y lighter thall the inner ring~, the hearmo()d, 
~lI1 d so are relali eJy easy to identify . For example, sapwood can be seen in the corner of the 
ratter and at the uler end of the core in Figure 2, both indicat d hy arrow, . More import antly 
fo r dendrochronology, the 'apwood is re lat ively soft and so li able to in eet at tack and wear and 
tear. The builder, therefore, may remoVe some of the sapwood for precisely these rea~ons . 

Ne verthcles , if at l e,l ~t "orne of th t; snpwood ri ngs are left on a sample, we wi II know tha t not 
too many rings have been l o~ t since felling ~o that the dale of the last ring on the :an pie is only a 
few year~ berm the date of the orig ina l la~ t ring on the tree, and so to the date of k lli ng . 

Variou~ eSl imates hay been made and used for (be average number of sapwooJ rings in mature 
oak trec\ (English Heritage 1998). A fairl y onservative range is between 15 alld 50 amI that 
th is hoJlls fo r 9501 ot mal ure oaks. This means, of course, that in a ~mall nLimb r of case' there 
could be I"ewer Ulan 15 and more than SO sapwood ri ng~ . For exampl e, the core RO-A06 has 
only 9 sapwood rin gs and some have obviously been lost over time - ei ther they were removed 
originally by the carpenter and/or th y rotted away in thc buildinn andlor they were lost in the 
coring. It is not kn 'wn exactly how many sapwood ring~ are mi:.s ing, but u ~ i ng lhe abo ' range 
the Laboratory wo uld cst illlutG betweell a mini mu m of 6 (= I -9) and a mH im ul1l of -+ I (=50-9). 
If the 1 (I~ t ring of CRO-A06 has been da ted to 1500. S, ) , the n the esti mated f !ling-Ja te range Cur 
the tree from which it carne orig inally would be between ISU6 and 1541. The L boratory lI ses 
!h i:, e"timute 1'or sa[lwood in areas of England where it has no prior inl"ormation. It , h o uses it 
when dea ling wirh . ample: wit h very many ring . . ,lbout l20 to the last healtwood ri ng. But in 
other area. of Eng land wh re the Laboratory ha ~ a "Culllulated a number of samples with 
complete sapwood, that is, no sapwoo lost since fe lling, other esti mate: in place of the 
l'onservali \'e ra nge of 15 i 0 are llseu . In the Ea~t Mid lands (Laxton et 0 / 200 I) and the east to 
the sou th down to Ken! (Pearson 1995 ) where it has ~alllpled extensively in the pas t, the 
Laboratory u~es the shorter esti mate of 15 to 35 sapwood ring~ ill 9S7r of matu re oaks f!ro wing 
ill the~e pans. Sincc the ~alllp le CRO-A06 COl1le ~ fro m a h OLl :'\:: in Cropw II B i~ hop in the East 
Midl anu~ . a beller est imate of <;apwood ri ng. lost "ince fel ling is between a mi nimum of 6 (= I 5-
9) and 26 (=35-9 ) and the fe ll ing wo uld be e,t imated to have taken place between 1506 unci 
1526, a ~hort er period than be l"ore. (Oak boards quite often come from the Balli.: and in these 
ca~cs the 9Yfi, con fidence limit for sapwood are 9 lo 36 (Howard eI (II 1992.56)). 

Even mor pn~cise estimates 01' tile fell ing dale and range can often be obtained using I nowletlge 
of a particular case anti informat io n gat hered at the time of sampling. For example, at the Lime 
of 'iampli ng the denLirochronologist may have noted that the timber frolll which the core of 
Figur 2 was taken sti ll had complete , upwood hut lhat none of the sol t ~apwood ri ngs were 1m ! 
in coring. By Jneasliring in to the tim ber the depth of ~ap\ nod 10. t. say 2 em, a reasonab le 
c" limate can be mude of the nUlll ber of ,upwood rings lost, ~ay 12 to 15 ring~ in thi s case. By 
add ing on 12 to IS year to th date of the lus t ring on the sampk a guod tight estimate for the 
range of til e fe lling dute 'an be obtained, wh ich is ofte n better than the I S to 35 years later we 
wou ld have e:;ti mated witholll thi s observlltioll. In the exam ple. the fell ing is now est imated to 
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Fig 7. (a) The raw rin g-widths of two sampJes, THO-AOl and TH -BOS, whose felling dates are known. 
Here the rin g width s are planed vertically, one for each yea r, so that peaks represent wide rin gs and 
troughs narrow on s. Notice the growth-trends in each; on average the earlier rings of th young tree are 
wider than the later one of the older lrce in both sequences. 

Fig 7. (b) The Baillie-Pitcher indi ces of the abo ve widths. The growth-trends have been removed 
completely. 



Appendix - II 

REFERENCES 

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

Engli sh Heritage, 1998 Dendrochronology; Guidelines on Producing and lnterpreting 
Dendrochronological Dates, London 

I-lillam, J, Morgan, R A, and Tyers, 1, 1987, Sapwood estimates anu the dating of short ring 
sequences, Applications of tree-ring studies , BAR lnt Ser, 3, 165-85 

Ho ward , R E, Lax ton, R R. Litton, C 0 , and Simpson, W G, 1984-95 Nottingham University 
Tree-Ring Dating Laboratory Results, Vernacular Architecture, 15-26 

Hughes, M K. Milson, S J, and Legelt, P A, 1981 Sapwood estimates in the interpretation of 
tree-rin g dates, ] Archaeol Sci, 8, 381-90 

Laxon, R R Litton, C 0 anu Zainodin. H J, 1988 An objective method for forming a master 
ring-wid th sequence, PAC T, 22, 25 -35 

Laxton, R R. and Litton, C D. 1988 An East Midlands Master Chronology and its use for dating 
vernacular buildings, University of. 'ottingham, Department of Archaeology Publication, 
Monograph Series III 

Laxton. R R, and Litton , C D. 1989 Construction of a Kent Master Dendrochronological 
Sequence for Oak. AD 1158 to 1540, Medieval Archaeol, 33, 90-8 

Laxon, R R, Litton, C D, and Howard, R E, 200 I Timber; Dendrochronology of Roof Timbers at 
Lincoln Cathedral, English Heritage Research Transactions, 7 

Litton, C D, and Zainodin . H I, 199 1 Statistical models of Dendrochronology, ] Archaeol Sci,l8, 
29-40 

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

Pearson, S, J 995 The Medieval Houses of Kent, An HislOrical Analysis, London 

Rackham, 0 , J 976 Trees and Woodland in the British Landscape, London 




