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Summary 

Eight timbers were sampled at Upper Lake, Westbury, Slu·opshire. All eight dated and were 
combined to form the 129-year site chronology UPPRLAKE, spanning the years AD 1418-
1546. Four of the samples retained complete sapwood giving precie fe lling dates ofsull1 mer 
AD 1545, winter AD 154516, and summer AD 1547. Four other samples with incomplete 
sapwood gave fe ll ing date ranges consistent with these results. 
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THE TREE-RING DATING OF 
UPPER LAKE, WESTBURY, 
SHROPSH IRE 

1. INTRODUCTION AND OBJECTIVES 

Thi s report detail s the dendrochronological ana lys is of eight timbers from the cruck range at Upper Lake, 
Westbury, Shropshire (NG R SJ 37 1 068; Fig I). The building consists of a northern primary cruck-built ran ge 
and a multi phase complex of box frame construction to the south (Fig 2). Thi s report describes the analysis of 
the cruck-bu i It range. 

Thi s range consists of three cruck trusses form ing two unequa I bays. V isual in spection ind icated that each pair 
of crucks were fashioned from s ingle trees. The building contains a number of unusual features that does not 
conform to the usual Shropshire cruck tradition. These include the tops of the cruck bl ade of the northern truss 
(Truss A) whi ch do not meet at the apex but on a kin g-post which ri ses from a yoke (Fi g 3). Thi s is class ified 
as a ' Type G ' and is found more commonly di stributed west of the Severn and Dee (A lcock 1981 ). On the 
other two surviving trusses the tops of the cruck blades meet on a straight line and are then di vide to support 
the ridge purl in , class ified as a ' Type L2' (Fig. 4). The wall-plates are chamfered out beyond the externa l wall 
face to such a degree that it makes them alm ost of quadrant section. Another unusual feature is the 
arrangement of the wind braces, as they do not ri se from the cruck blades or packing pieces but instead rise 
from the lower purl in . These features are not known on any other bu il d ing in Shropshire. 

The nOlth truss (truss A) has empty morti ses suggesting that the structure ori ginally extended further north . 
This poss ibl y formed a service end housing a buttery and pantry. The remaining two bays of cruck range 
o rig inally formed an open hall , the centre truss at B being an arch-braced open tru ss . Thi s truss has evidence 
for a ' low' or mantel beam. 

The analys is formed part of a dendrochronology training programm e at Oxford Uni versity, fund ed by 
Engli sh Heritage and supervi sed by the second auth or. The sa mpling of thi s bu ildin g has been undertaken in 
consultati on with Mrs Madge Moran, FSA, who has directed the Shropshire Dendrochronology Project. 
Th is project commenced in 1992 and has thus far se lectively targeted and dated over 100 indi vidual phases 
o f bui lding. The results of thi s project have been publi shed annually in Vernacular Architecture and are to 
be presented in an overall omnibus repOlt on conclusion of the project. 

2. METHODOLOGY 

Follow ing a preliminary assessment, the samplin g was carri ed out in December 1999. Only timbers w ith 
more than 50 rings id entified as bein g from the primary construction phase were sampled. Another sampling 
requirement was the presence of complete sapwood or at least ev idence of the heartwood-sa pwood 
transition. 

The sampl es were taken using a 16mm holl ow auger powered by an e lectric drill. The samples were sanded 
on a lin isher using 60 to 1000 grit abras ive paper. These were then measured to an accuracy of 0.0 I mm us ing 
a trave lling stage attached to a mi crocomputer based measuring system (Reynolds pers comm 1998). 

The samp les were compared with each other using dendrochronologica l techniques described in Engli sh 
Heritage ( 1998) . Thi s invo lved both visual compar isons using sem i- logarithm ic graphs as we ll as stati stica l 
cross-corre lations using a computer. Thi s utili sed cross-corre lati on al gorithm s (Baill ie and P ilcher 1973) 
which have been imp lemented us in g computer software written for Wi ndows in Visual Bas ic by M R 
A llw ri ght and P A Parker. In comparing two individua l sam ples, a I-va lue of3.5 or higher is usually 
indicati ve of a good match, whilst I-values of 10 and above often suggest samples hav ing orig inated from 
the sam e parent tree. In com paring a site master made up of anum ber of i nd i vidua lly match in g sam pies 



with dated reference chrono logies, I-va lues of 5 and above are normally expected. A conc lusive match 
should a lso exhibit the hi ghest matches with reference chronolog ies of local origin as well as with we ll
replicated regiona l chronolog ies. Matching positions suggested by computer are confirmed by sati sfactory 
visua l matchi ng. 

Once a ring sequence has been dated, the felling date of the tim ber needs to be in terpreted. When the 
sapwood is complete on a samp le, the determination of a fe lling date is relatively stra ight-forward. Each 
growth ri ng is compr ised of one or more rows of open spri ng vesse ls, or early wood, fo llowed by a band of 
dense summer growth or late-wood. Duri ng the winter months the tree remains dormant. If both the spring 
and sum mer growth are present and complete, then the tree would have been fe lled during the wi nter period. 
If only the spring vesse ls are present beneath th e bark, then the tree can be sa id to have died or fell ed durin g 
the spri ng period. If on ly a few spring vessels are present, then it is possible to further refi ne the time of 
fe ll ing to early spring . I f some dense wood or summer growth is present, then a summer or aulullln felling 
period can be determined. However, as it is not known how wide the complete summ er growth band should 
be for that particular tree, it cannot be stated conclusive ly whether the tree was fe lled in early or late 
sum mer, or if indeed it was fe lled at some poi nt in the winter. For instance, a severe May frost can suddenly 
halt the tree 's growth , producing a narrow ring with li tt le or no summ er wood (Ba illie 1982, plate 2c). 
Therefore, a certain degree of caution should be used in interpreti ng felling seasons between summ er and 
autumn , or eve n winter seasons in some in stances. Only complete rings felled during the winter months are 
measured, samp les exhibiting incomplete spring or summ er growth wo uld give a fe lling date during the year 
following the last measured com plete ring. 

If the last ring is miss ing but the heartwood sapwood boundary survives, the number of missing sapwood 
rings can be est imated us ing an empirica lly derived sapwood estimate. The sapwood estimate used in thi s 
report is II to 4 1 rings, the 95% confidence range ca lculated by Mi les ( 1997a) for Shropshire and the Welsh 
Marches. 

It should be remembered that dendrochrono logy can onl y date when the tree died , not the date of 
construction for a bu ildi ng or artefact. The interpretation of a felling date relies on havi ng a good number of 
precise fe ll in g dates rather than just one or two. Neverthe less, it was common practice to bui ld timber
fram ed structures with green or un seasoned timber and that constructi on usually took place within twelve 
months of fe lling (M iles I 997a). 

3. RESULTS 

Eight samples were taken from oa k (Quercus spp.) timbers identified as belonging to the primary 
construction phase of the cruck- built range. No samples were taken from truss 4 as none of the timbers had 
suffi c ient rin gs fo r dendrochrono logica l analys is. Four of the sa mples reta ined complete sapwood and s ix of 
the samp les had over 100 annual rings, giving good datin g potentia l. Deta i Is of the samp les and the ir 
locations can be seen in Tab le I and Figs 3-4. 

The e ight samples were compared against each other, al l eight were found to have consistently high 
corre lations. Two samples, IIpl2 and IIp17, matched extremely we ll with a I-value of over 12 (Table 2). One 
would genera ll y consider these to have originated fro m the sa me tree. However, as one was a cru ck with a 
bent trunk, and the other was a purl in converted from a stra ight tree, it is un li kely these were from the same 
tree, but instead probab ly were woodland neighbours. For thi s reason, the series from the two samp les were 
not averaged together prior to the formation of the site master. 

The tree-rin g series from a ll eight samples were averaged together to for m a I 29-year master chronology 
UPPRLAKE (Table 3,). Thi s was then compared with over 700 dated re ference chronologies, fro m the 
Briti sh Isles, Ire land and Northern Europe. It was fou nd to date, spanning the years AD 14 18 - 1546 (Table 
4). 



4. INTERPRETATION 

Of the eight samples, fO llr retained complete sapwood giving prec ise fe lling dates of slimmer AD 1545 , 
w inter AD 1545/6 and summer AD 1547. Four other samples w ith incomplete sapwood gave felling date 
ranges consistent with a ll the timbers being from one period offelling (Fig 5). 

It must be re-emphas ised that dendrochronology can on ly date when the trees were felled, not the date when 
the timber was used to construct the structure under study. Vari at ion by a year or two between fe ll in g dates 
is by no means unusua l, and may instead suggest either stockpiling or wi ndfall s (Miles 1997a). The 
cons istency ofthe felling dates produced by the tree-ring analysis suggests that the cruck-bu il t range was 
initially constructed in the summer of AD 1547 or shortly thereafter. 

The dat ing here has identified a cruck structure with a number of unusual or unique features such as the 
w ind braces and wall plates. The date of AD 1547 is one of the latest exa mpl es of fu ll-cruck construction in 
Shropshire, and one of on ly a handful dated between AD 1500 and AD 1550. Upper Lake c learly exhibits 
innovative features which herald the transition from the mediaeval to the post-med iaeva l timber-frami ng 
tradition. 
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Table 1: Summary of tree-ring dating 

Upper Lake, Westbury, Shropshire 

Sample Timber and position Dates AD HIS Sapwood No of Mean Std Mean Felling seasons and 
number& type spanning bd ry complement rings width devn sens dates/dateranges (AD) 

mm mm mm 

• IIpl/ c Tiebeam Truss C 1424- 1542 1532 10 119 1.23 0.64 0.14 AD 1543-73 

• IIpl2 c East cruck Truss C 1452- 1543 1526 17 92 2.04 0.93 0.21 AD 1543-67 

• IIpl3 c East cruck Truss A 1441 - 1546 1523 23~C 106 2.15 0.70 0.20 Summer AD 1547 

• IIpl4 c Collar Truss A 1464- 1545 1534 IIC S2 0.93 0.39 0.17 Winter AD 1545/6 
* lIpl5 c East purlin bay 2 1427-1 544 1516 2SV,C liS 1.10 0.69 O.IS Summer AD 1545 

• IIpl6 c West wallplate bayl 141S-1517 1516 I 100 1.35 0.43 0.16 AD 1527-57 

• IIpl7 c West purlin bay 2 1431 - 1545 1512 24C 115 1.60 0.61 0.19 Winter AD 1545/6 

• IIplB c East cruck stud Truss A 1446- 1545 1526 19 100 1.27 0.64 0.14 AD 1545-67 

* ~UPPRLAKE Site Master 1418-1546 129 1.55 0.56 0.14 

Key: * = sample included in site-master; c = core; ~C, C = bark edge present, partial or complete ring: Y:!C = summer/autumn (ring not measured), or C = winter 
felling (ring measured); HIS bdry ~ heartwoodlsapwood boundary - last heartwood ring date; std devn ~ standard deviation; mean sens ~ mean sensitivity 



Table 2: I-va lues and overlaps for components of UPPRLAKE 

111"2 111"3 111"4 111"5 111"6 111" 7 

111'/1 4.09 3. 18 9.51 4.80 4.95 4.25 
9 1 102 79 11 6 94 11 2 

111"2 6.86 4.26 2.85 4.62 12.69 
92 80 92 66 92 

111'/3 2.57 4.46 3.48 5.99 
82 104 77 105 

111"4 4.02 4.23 5.32 
8 1 54 82 

111'15 2.12 3.46 
91 11 4 

111'16 4.08 
87 

111'17 

Table 3 : Ring-width data for site master curve 

UPPRLAKE AD 14 18- 1546, Upper Lake Shropshire - mean of samples uplI - uplS 
129 rings, starti ng date AD 1418 

ring widths (0.01 mm) 
201 140266227233 206 208 232270 303 
323257 240 3 12283206 269 208 158 147 
130 11 2 160198167 175 175 152 144 165 
23 8 220 233 25 8 258 23 8 273 244260 255 
2 12 190 2 141 501 64 166 129 145 1501 93 
159173162 13011 7 122 135 156 132 13 1 
1 17 14 1 146 192 126 11 2 13 1 135 151 194 
146135 136 129 095 12413 7 128 153 122 
106 125 1 1 1 102 095 096 128 124 125 09 1 
078 1361 22 12 1 136 13212 1 11 4089094 
103 142 113 1301 38123 III 088 104 11 6 
128 11 7 099 145 093 1 12 108 097 1 11 11 9 
109 11 3 12 1 123 082 084 091 11 1 109 

number of sa mples in master 
1 I 1 1 1 1 2 2 2 3 
3 3 3 444 4 4 4 4 
444 5 5 5 5 5 66 
6 6 6 6 7 7 7 777 
777 7 7 7 8 8 8 8 
888 8 8 8 8 8 8 8 
888 8 8 8 8 8 8 8 
8 8 8 8 8 8 8 8 8 8 
8 8 8 8 8 8 8 8 8 8 
8 8 8 8 8 8 8 8 8 8 
777 7 777 7 7 7 
777 7 7 7 7 7 7 7 
777 7 765 4 1 

111'18 

5.44 
97 

5.89 
92 

6.50 
100 

4.80 
82 

4.34 
99 

3.73 
72 

5.63 
100 



Table 4: Dating of UPPRLAKE against reference chronolog ies at AD 1546 

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

*", HABBERL Y (Miles and /-Iaddon-Reece 1995) 1386-1554 129 7.63 
DISCOEDI (Miles and Worthington 1998) 1375- 1535 118 7.6 1 
SENG98 (Bridge 1998) 944- 1790 129 7.69 
NORTH (/-Iii/alii and Groves 1994) 440-1742 129 7.94 

* MC16 (Fle /cher 1978) 13 14-1636 129 7.92 

t ASHWOOD (Miles and /-Iaddon-Reece 1994) 14 19- 16 19 128 8.00 
BEARSTP2 (Miles and Worthing/on 1997) 1478- 1607 69 8.12 

"I OLDHLLFM (Miles and /-Iaddon-Reece 1996) 1379- 1630 129 8.23 
CALLGHTN (Miles Gnd Worlhing/on 1997) 133 5- 1569 129 8.38 
MASTERAL (/-Iaddo/I-ileece and Miles 1993) 404- 1987 129 8.43 
W ALES97 (Miles 1997b) 404-1981 129 8.43 
EASTMID (Leu/on and LiI/on 1988) 882- 1981 129 8.62 
SINA I (ryers 1997) 1227- 1750 129 8.66 
IGHTFELD (Groves 1997) 1341 - 1566 129 9.02 

*"1 '" GIERTZ (Siebenlis/-Kerner 1978) 134 1- 1636 129 9.48 
MALPASI ("'files and Worthington /998) 1389- 1588 129 9.66 
SALOP95 (Miles 1995) 881-1745 129 10.49 

*"1 BROOKGT (Miles and /-Iaddon-Reece 1993) 1362- 1611 129 11.70 

* ComponentofMASTERAL 
"I Component of SALOP95 
o!- Component ofWALES97 

Chronoiogiesshowl1 in bold are compos ite chronologies 



Figure 1: Map showing location of Upper Lake, Westbury, Shropshire 

(based upon the Ordnance Survey 1:2500 map with the permission of The Control/er of Her Majesty's 
StationGlY Office © Crown Copyright) 
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Figure 2: Upper Lake sketch from the North -West (after P, Gales el ai, ShrewsblllY, 1999) 



Figure 3: Truss A look ing south (after P Gales el ai, ShrelVsblllY, 1999) 
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Figure 4: Truss C look ing south (after P Gales el ai, ShrewsblllY, 1999) 
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Figure 5 : Bar diagram showing relative pos iti ons of dated samples and fellin g dates. 
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