
Centre for Archaeology Report 1512001 

The Tree-Ring Dating of the Nave Roof of St Swithun's Church, 
Compton Bassett, CaIne, Wiltshire 

DWHMi les 

© Engli sh Heri tage 2001 

Th e Centre/or Archaeology Reports Series iI/corporales lli e/orlll er Allciell l/\lfollllmellts LaboralDl) ' Report 
Series. Copies alAl/cient M OJll/mellls LaboratOlJl Reports will conlinue to be available/rom the Cell/reJor 

Arclllleology (see back of cover /or delai/~). 



Centre for Archaeo logy Report 15/2 001 

The Tree-Ring Dating of the Nave Roof of St Swithun's Church, 
Compton Bassett, Caine, Wiltshire 

DWH Mil es 

Summary 

Tree-ring samples were taken from seven carved stub-ties to the nave roofofthe church ofSt 
Swithun, Compton Bassett, Wiltshire (SU 031716). All seven timbers showed such a high 
degree of simi larity that were considered to have all ori ginated from the same parent tree. 
These were a ll combined to form a site master of 1 09 ring and dated, spanning the years AD 
1346-1454. The average last heartwood ring date of AD 1452 produced an estimated felling 
date range of AD 1461-93. None ofthe other structural timbers from the roof were considered 
suitable for dend roclu·onology. 
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THE TREE-RING DATING OF THE 
NAVE ROOF OF ST SWITHUN'S CHURCH, 
COMPTON BASSETT, 
CALNE, WILTSHIRE 

1. [NTRODUCTION AND OBJECTIVES 

The church of St Swith un li es in the pari sh of Compton Bassett, near Ca ine, Wi ltshire (SU 03 1 7 16; Fig 
I), and is a mu lt i-phased bui lding w ith Norman o rig ins (F ig 2). It is al igned 17 degrees north of east from 
a precise east-west a lignment and consists of a fifteenth-century western tower, nave with fifteenth­
century clerestorey and aisles, and a north porch, chance l, and lean-to side aisles dat ing from AD 1866. 
The lower part of the nave dates primari ly fro m three periods: some of the fi rst-phase Norman work 
survives at the lower level of the east and west ends, whilst the nort h arcade was inserted in the late­
twelfth century, and the south arcade slightly later, sometime during the mid-thi rteenth century. It is not 
unti l the fifteenth century that the nave takes its present form w ith the insertion of the high c1erestorey, 
and the present nave roof is thoughtto date from this phase (Reynolds 1993). 

T he nave roof is comprised of seven mou lded arch-braced princ ipa l trusses form ing s ix bays w ith curved 
rafters. The foot of each pri nc ipal rafter is founded on an outer wa ll-plate and on an inner stub-tie notched 
on an inner plate w ith an interrupted moulded upper plate notched in between . The in ner ends of these 
stub-ties are a ll e laborate ly carved with stylised figurat ive ca rved heads (Fig 3). Further support is g iven 
to every other stub-tie by a moulded tim bel' wa ll-post supported on corbe ls some di stance down the nave 
clerestorey wal l. 

As a conseq uence of the present repair work to the roof, the principa l and common rafters a li ke have been 
num bered 1-35 fro m the west, although the princ ipa l trusses were ori g inally nu mbered 1-7 in large 
Roman scribed assembly marks count in g from the east, the common rafters be ing s imilarly numbered 
independently. A sem i-circle compass mark was used on the south-side principal-truss assembly marks to 
d ifferent iate them from those on the north (F ig 4). 

The objective of the tree-ring dat ing was to in fo rm the progra mme of grant-a ided repa irs if the date of the 
nave roof coul d be estab li shed, confi rming whether it belonged to the ra is ing of the clerestorey, and if so, 
to a llow a firm date to be ascribed to this phase. The dat ing was comm iss ioned by the Ancient 
Monu ments Laboratory of Engl ish Heritage fo llowing a request fro m Mr Arno ld Root, Historic Bui ldings 
Architectfor the South West Reg iona l Team . 

2. METHODOLOGY 

The roof was assessed fo r tree- ring dat in g, and a ll the structura l t imbers were cons idered unsuitab le 
due to low ri ng counts of less than 50 rings. The only exception were the carved stub-ties, the backs of 
whi ch were access ib le fro m the outs ide of the roof. Therefore, on ly those with long ring sequences or 
some ind ication of a heartwood/sapwood boundary were sampled . All t imbers samp led were taken 
from what appeared to be pri mary first-use oak (Quercus spp.). Samp li ng was carr ied out with a 
16mm holl ow coring bit. 

T he dry samples were sanded on a linisher us ing 60 to 1200 grit abrasive paper, and were c leaned with 
compressed air, to a llow the ri ng boundaries to be clearly d istinguished . They were then measured under 
a x I 0/x3 0 mi croscope using a trave lling stage e lectron ica lly disp lay ing displacement to a precision of 
0.00 Imm, rounded to the nearest 0.0 I m m. 



After measurement, the ri ng-w idth series for each sample was plotted as a graph of width aga inst year on 
log-linear graph paper. The graphs of each of the samp les in the phase under study are then compared 
v isua lly at the pos it ions indicated by the co mputer matchin g and, if found satisfactory and consistent, are 
averaged to form a mean curve for the site or phase. This mean curve and any unmatched ind ivid ual 
sequences are compared aga inst dated re ference chronolog ies to obtai n an absolute calendar date for each 
sequence. 

Here thi s was accomp li shed by using a comb ination of both visua l matching and a process of qua li fied 
stat istica l comparison by computer. The tree- ring curves were first matched visuall y, and then 
independently matched by computer. The ring-width series were com pa red on an IBM compatible 486SX 
computer for statistical cross-matching usi ng a variant o f the Be lfast CROS program (Ba ill ie and Pil cher 
1973). A vers ion of th is and other programmes were written in BASIC by D Haddon-Reece, and latterly 
re-written in M icroso ft Visua l Bas ic by M R A ll wrighta nd P A Parker. 

Once a tree-ring sequence has been firml y dated in time, a fell ing date, or date range, is ascribed where 
poss ible . With sa mp les which have sapwood comp lete to the underside of, or includ ing bark, th is process 
is re latively stra ight forward. Depend ing on the completeness of the final ring, ie ifit has onl y the spring 
vesse ls or early wood form ed, or the latewood or sum mer growth, a precise f elling dale and season can 
be given. If the sapwood is part ially missing, or if only a heartwood/sapwood transition boundary 
survives, then an eSlimaledfelling dOle tange can be given for each samp le. The num ber of sapwood 
ri ngs ca n be estim ated by us ing a statistica lly deri ved sapwood esti mate with a given confidence li mit. 
An accepted sapwood esti mate for British and Ir ish oaks is given as between 10 and 55 rings with a 95% 
confidence range (H illam el al 1987). A recent review of the geographi ca l di str ibution of dated sapwood 
data from historic bu il d ing timbers has shown that a 95% range of9-4 1 rings is more appropri ate for the 
southern part of England (M iles 1997a), and th is sapwood estimate will be used throughout th is report. If 
no sapwood or hea rtwood/sapwood boundary survives, then the mi nimu m number of sapwood rings from 
the appropriate sa pwood est im ate is added to the las t measured rin g to give a lerminus post quem or fe lled 
ofter date . 

3. RESULTS 

Seven sampl es were taken from the backs of the stub-ti es as they were the only t im bers in the roof with 
suffi cient rings for analys is (Table I; Fig 5). None of the samp les reta ined any sapwood, but a number 
still exhibited a c lea r hea rtwood/sapwood boundary (Fig 6). These appeared to have been c ut from 
trees of between 100 to 125 years of age. 

All seven of these were found to match each other with extreme ly high I-va lues suggest ing that they a ll 
originated from a s ingle tree probably in the order of 125- 150 years o ld (Table 2). Given that the stub­
t ies are no longer than 16 inches (OAm) long, and are converted from a quartered log, it is not 
surp ri s ing that they a ll could have originated from a s ing le log some fiv e feet ( 1.5m) long and 2 feet 
(0 .6m) in d iameter. As the seven samples matched together sati sfactori ly, they were a ll combined to 
form the site master SSWITHUN of 109 rings . This was compared with the reference chronolog ies 
and fo und to date, spanning the years AD 1346- 1454 (Tables 3 and 4). 

Six of the dated samp les reta ined heartwood/sapwood boundaries. As it had been a lready show n that 
the ind ividua l samp les were coeva l by virtue of the fa ct that they originated from the same tree, a 
fell ing date range was determined from an average taken o f the hea rtwood/sapwood boundary dates. 
Thus an average heartwood/sapwood boundary date of AD 1452 produced a fell ing date range of AD 
146 1-93 (F ig 7). 



4. CONCLUSIONS 

The wagon roof of the nave as found to be constructed predom inate ly of fa st-grown timber from trees 
less than fifty years old. However the sole exception to th is are the carved stub-ties wh ich were from 
s lower-grown oak. Of the fourteen stub-ties, seven samples di stributed throughout the roof were found 
to have origi nated from a s ingle tree. Given the similarity of the growth ri ngs in the remaining seven 
stub-t ies, it is li kely that they too ori gin ated from the same tree. It is quite possible that this tree was 
chosen part icular ily for its finer ri ngs more suitabl e for fine carving. 

All seven sa mples dated, and six reta in ed heartwood/sapwood trans ition. These ranged from AD 1449 
to 1454, with an average heartwood/sapwood boundary of AD 1452. From this a fe lli ng date range of 
AD 146 1-93 was determined. Ev idence of subseq uent shrinkage shows that these were cut and 
fas hioned whilst still green, so this date range should reflect the date of the rest of the roof structure 
(F ig 6). This fe lling date range is a lso cons istent with the sty listic dating of the roof to the fifteenth 
century. 
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Table 1: Summary of tree-ring dating 

Sample Timber and position 
Number & Type 

Dates AD HIS Sapwood 
spanning bdry 

CHURCH OF ST SWITHUN, COMPTON BASSETT, WILTS 
• sscbI c Carved stub-tie T6 north 1360- 1440 
• sscb2 c Carved stub-tie TI6 north 1349-1453 
• sscb3 
• sscb4 
'" sscb5 
• sscb6 

c Carved stub-tie T16 south 
c Carved stub-tie T21 north 
c Carved stub-tie T21 south 
c Carved stub-tie T26 north 

• sscb7 c Carved stub-tie T26 south 
* = SSWITHUN Site Master 

1356- 1454 
1363- 1451 
1370-1 45 1 
1346-1454 
1351-1449 
1346-1454 

1453 HIS 
1454 HIS 
1451 HIS 
1451 HIS 
1454 HIS 
1449 HIS 
1452 HIS 

No of 
rings 

81 
105 
99 
89 
82 

109 
99 

109 

Mean Std 
width devn 
mm mm 

1.70 0.44 
1.80 0.51 
2.00 0.64 
1.80 0.63 
1.77 0.55 
I. 75 0.94 
1.92 0.94 
1.92 0.67 

Mean 
sens 
mm 

0.236 
0.240 
0.201 
0.247 
0.235 
0.266 
0.238 
0.216 

Felling seasons and 
datesldate ranges 

1461-1493 

Key: • = sample included in site-master; c = core; HIS bdry = heartwood/sapwood boundary (last heartwood ring date); std devn = standard deviation; 
mean sens = mean sensitivity 



Table 2: I-values and overlaps for components of SSWITHUN 

Sample : ssch2 sscb3 sscM sscb5 ssch6 sscb7 
dated at: 1453 1454 145 1 1451 1454 1449 

sscbI ill 11.80 12.14 10.43 lJ..2l 11.59 
8 1 8 1 78 7 1 8 1 81 

sscb2 10.66 16.32 14.44 11 .97 14.60 
98 89 82 105 99 

sscb3 9.42 9.53 10.22 9.33 
89 82 99 94 

sscb4 20.35 11 .00 22.39 
82 89 87 

sscb5 9.6 1 16.64 
82 80 

sscb6 .!l.J..2. 
99 

Table 3: Dating of SSWITHUN aga inst reference chronologies at AD 1454 

Reference chronology S[!anning Overla[! t-value 
(AD) 

LATTON (Miles and Worthington 1997) 1350- 1464 105 7.18 
SENG98 (Bridge 1998) 944- 1790 109 7.58 
HANTS97 (Miles 1997b) 104 1- 1972 109 7.63 
ACTON (Haddon-Reece and Miles 1994) 1328- 1575 109 7.83 
LlNCNOX I (Miles lind Worlhington/orthcoming) 1333- 1436 9 1 7.94 
OXON93 (Haddon-lleece et 01 1993) 632- 1987 109 8.26 
LONDON (Tyers pers COIIIIII) 413- 1728 109 8.28 

* ALTON (Hil/alll 1983) 1348- 1504 107 8.76 
GEORG IN2 (Miles and Worthington 1998) 1290- 1509 109 9. 16 
GEORG IN I (Miles alld Worthingtoll /998) 1258- 1457 109 9.29 
MASTERAL (Haddon-Reece and Miles 1993) 404- 1987 109 9.39 
BDLEIAN2 (Miles alld lI'orthinglon!orlhcoming) 1346- 1485 109 9.41 

* Componenl of MASTERAL 



Table 4: R ing-width data for site master curve 

SSWITHUN AD 1346- 1454 Church of St Swithu n, Compton Bassett, Wi ltshi re - mean of samples 
sschl - ssch7 

109 rings, starting date AD 1346 
ring widths (0.01 mm) number of sam~ lcs in master 
327 248 268 256 362 529 251 346 357 257 1 1 1 2 2 3 3 3 3 3 

276 234 187 293 257 249 278 347 302 210 4 4 4 4 5 5 5 6 6 6 

176 213 226 255 251 161 193 171 232 214 6 6 6 6 7 7 7 7 7 7 

243 212 205 231 208 192 166 222 126 198 7 7 7 7 7 7 7 7 7 7 

229 197 169 173 165 157 145 216 106 109 7 7 7 7 7 7 7 7 7 7 

180 164 180 161 187 176 126 179 155 103 7 7 7 7 7 7 7 7 7 7 

195 128 151 160 134 126 134 129 152 175 7 7 7 7 7 7 7 7 7 7 

126 141 126 88 150 142 119 149 129 103 7 7 7 7 7 7 7 7 7 7 

73 109 286 168 150 158 233 156 140 190 7 7 7 7 7 7 7 7 7 7 

229 203 144 184 171 234 151 214 166 168 7 7 7 7 7 6 6 6 6 6 

148 160 165 178 190 204 146 113 142 6 6 6 6 5 5 3 3 2 

Figure 1: Site location plan (Reynolds 1993) 



Figure 2: Phasing plan ofSt Swithun 's Church (Reynolds 1993) 

St. SWITHUN'S CHURCH COMPTON BASSETT 
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Figure 3: Photograph of stub-tie at T16 , north side (Ph ilip Scorel) 
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Figure 4: Roof plan of Nave showing sample locat ions (After Slade, Smith, and Winrow 1999) 
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Figure 5: Section of eaves showing stub-ties (Scale 1: 12) 
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Figure 6: Sect ions of t im bers sampled (scale 1:8) 
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AD 1340 

Figure 7: Dated samples in chronological position 

1350 1360 1370 1380 1390 1400 1410 1420 1430 1440 

KEY: 111111111111111111111111111111111111_ Bark edge lu..J 
Heartwood HIS Sapwood 

boundary 
Felling date 

range 

Felling date range: 
AD 1461 -1493 

1450 1460 1470 1480 1490 



Figure 2: Phasi ng plan ofSt Swithun 's Church (Reynolds 1993) 
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Figure 3: Photograph of stub-t ie at Tl6, north s ide (Philip Scorer) 
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