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BEDERN HALL , Y!ll(!\ - 'I'!II·:E - lHNG DATUJG 

by J e nnifer Hill a m, Ju n o 198 2 . 

Summary 

Tr e8 -ring analysis of tw e lve oak timbers from 

Bedern Hall produc e d a 142-year chronology which was dated 

to AD 1 228 -1 369 by comparison with a tree-ring sequence 

from th e Ce ntr al Tower at York Minster. The chronology was 

made up fr o m rin g Sdquences from four rafters and one 

raft er support. Th e timber for th e se was felled in AD 

1 369 /70 or ju st a fter . Althoug h the two wallplat es and one 

wall plate-ti e coulG n ot be dat ed , a construction date of 

AD 1369 /70 or just after is post ul a ted for th e roof. 
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Twelve oak timbers (Table l) were examined in 

1981. 102, 106, 108, 112, 113 and 114 were samples from 

rafters, 109 and 116 wer e from rafter supports, 110 and 

lll from gable wallplates, 107 from a scissor timber and 

115 from a wallplate-tie. The samples were cleaned using 

an electric drill with sander attachment. Various grades 

of sanding disc from coarse to fine were used to give a 

high polish. The final finish was added by hand polishing 

with very fine wet-and-dry paper. The annual growth rings 

could be seen clearly after this preparation, each ring 

being distinct from the next. 

The ring widths were measured on the Sheffield 

tree-ring measuring apparatus which consists of a 

travelling stage connected by a linear transducer to a 

display panel. The wood sample is placed on the stage an d 

observed through a lOx binocular microscope. As each ring 

is traversed by movin g the stage, the width in O.lmm is 

shown on the di splay unit and is recorded manually. 

Th e Bed e r n Hall timbers had between 22 and 139 

annual rings. Since sequences of less than 50 rings rarely 

give reliable dating, some samples ( 108, 109, 112) were 

rejected at this stage. In addition, sample 107 had a 

large knot which distorted its tree-ring record, and this 

too was discarded. Th e rin g widths from the remaining 

samples (listed in the App endix) were plotted against time 

in years on transparen t se mi-logarithmic recorder paper. 

The use of transpar e nt paper allows the ring patterns to 

be compared by superimposin g one graph over another and 

searching for similarities between them. A computer 

program (Baillie & Pilcher, 1973) is also available for 

crossdating purposes. It calculates the correlation value, 
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Stud e nt's 1. f o r ea ch pos iti o n of ov e rlap between two ring 

s e qu e n c e s . A va lu e g r e ate r than t = 3. 5 indicates a tree

ring match if it i s acco mpa ni e d by an acc e ptable visual 

match, i. e . th e quali t y o f tl1 e latt e r is the important 

factor in cro s sdating. Th e computer program is used to 

save tim e by indicating th e possibility of a match, or to 

give a statis t i cal evaluation of the degree of correlation 

between two tr ee -ring curves. 

Four of the rafter sequences (10 2, 106, 113, 

114) and one of the raft e r support sequences (116) cross

match ed to give a total sequence of 142 years ( Fig.l). 

The agreement values vary between 1.20 and 7.45 (Table 2). 

The highest value results from a comparison between 102 

and 106 which has an overlap of only 20 years. This 

contrasts with the compa rison between 102 and 114 where an 

overlap of 25 y e ars giv es a val ue of 1.20. When the matches 

were examined visually, that between 102 and 114 was poor 

whilst th e on e betwee n 10 2 and 106 was almost perfect, 

indicating that timber s 10 2 and 106 probably originated in 

the s ame tr ee (Fig.2) wh e r e a s 114 came from a different 

tree. 

Th e ring patt e rn s f rom the two gable wallplates 

(11 0, 111) cro s smatch ed with ea ch other (1 = 7. 87, overlap 

53 years) forming a tot a l s e qu e nce of 77 years _. Niether 

thi s nor the r e maining timb e r (115) crossmatched with the 

sequ e nc e s d e scribe d a bove. 

A Bed e rn mas t e r chronology (Table 3 ) was 

construct e d b y a v e ragi n g t h e ring widths of the matching 

sampl e s. This wa s als o t es ted against 110/111 and 115 but 

still n o c r oss ma tchin g wa s f o und. The master curve was 

then compa r e d by comput e r with dat e d medieval tree-ring 
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tree-ring chronologie s from the Briti s h I s l e s. (Th e se are 

too numerous to li s t but see , for exampl e , Baillie, 1982 ; 

Fl etcher, 1977; Hill a m, 1981 .) An a cc e ptabl e mat ch was 
un publi s h e d 

f ound betHee n Be dern and a ntsequ e nce , AD 1214 - 146 2 , 

constructed fr o m timb e rs in the Central Tower at York 

Minster. (The ori g inal work on thes e timb ers was carried 

out by V. Siebenlist-Kerner; the data was processed and 

the chronology produced by R. Morgan.) The match, part 

of which is illustrated in Fig.3, gave a t-value of 4.79 

and dated the Bedern sequence to AD 1228-1369. A second 

match (i = 3.65) with a chronology from south-central 

Scotland (Bailli e , 1977) confirmed the dating. 110/lll 

and 115 were also compar ed with the reference chronologies 

but no reliable crossda ting co uld be found. 

The Bedern Hall tr ee -ring sequence dates to AD 

1228-1369 but in order to r e lat e this to the felling date 

of the timbers, a nd h ence to th e date of construction, it 

is n ecessary to exa min e the a mo unt of sapwood, if any, 

remaining on th e timb e rs. Sapwood is the outer part of the 

tree which in oak is disting uishable by colour and structure 

from the inn e r h eartwood (Fi g .2). The number of sapwood 

rings in oak is r e lativ e ly constant at 20-40 rings so if the 

h eartwood-sapw ood transition i s present on a timber a 

fairly accurat e felling date can be estimated (for further 

discus s ion, see Hughes~ al , 1981). Of course, if the 

sapwood is pres e rved up to the bark or waney edge, a felling 

d a t e exact to th e year can be quoted. 

Of th e ma t ching sam ples, 106, 113, 114 and 116 

ha d 19, l, 22 and 28 sapwood rings respectively (Fig.l ) . 

Samples 106 , 114 and 11 6 e n ded within five years of each 

oth e r, a nd 116 appear ed to hav e its full complement of 
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sapwood rings . (Th e wan e y e dge , th e lin e s e parating the 

outermost sa pwood rin g f r o m the bark, s e emed to be 

present al o ng on e e d ge o f th e timber, but the outer ring 

was too worn to b e ab so lut e ly certain.) The outer ring 

on 116 was fully form e d indicating that, if the presence 

of the waney ed ge is a cc e pted, the tree was felled in 

the winter or early spring of AD 1369 / 70. It can be 

postulated therefore that the timber for the rafters 

and rafter supports was felled in AD 1369 / 70 or, ' 

allowing for the slight uncertainty about the waney edge, 

just after. The seasoning of timber for b u ilding purposes 

is a recent introduction. Unless it was to be used for 

furniture or panelling , timb e r was usually felled as 

required and used almost immediately ( e.g. Har v ey, 1975, 

p.ll5; Rackham, 1976, p.76), so that felling dates and 

construction dat e s or often one and the same. Bedern Hall 

roof th e refore was constructed in AD 1369 / 70 or just 

aft e r. 
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Legends to Figures Rnd App e ndi x 

Fig.l 

Fig.2 

Fig.J 

Appe ndix 

Bar diagram illustrating th e r e lative positions 

of th e rin g sequences. Sapwood rings are 

r eprese nted by hatching, and the heartwood / 

sapwood transitions by arrows. 

Sketch of a tree trunk showing the possible 

positions of 102 and 106. One or both of the 

timbers could of course have been taken from 

the opposite half of the trunk. 

Matchin g tree-ring curves: a section of the 

match between the Bedern and York Minster 

chronolog ies. 

Listing of th e ring width data: the first two 

lines identify th e sample, th e third g ives 

the numb er of rings measured, and thef ourth and 

s ubs eque nt lines list the ring widths in O.lmm. 
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no. function no. of sapwood average dimensions sketch 
rings rings \.Jidth( rnm) ( em ) 

102 roof 77 2 .0 5 10 X 14 

~ raf ter 

106 rafter 81 19 1.?5 10-11 X 1 6 ~ 
~~ 

11 X 16 ~a kno' 
107 scissor ? ? 

~~ 

12 X 14-16 fa 108 raft er 31 

,, ,, 

6 109 raft e r 22 13 X 13 
support 

110 gable 

M) wall plate 7 2 21 2 .13 18-19 X 24 

111 gable 58 1.96 20 X 19-22 m wallp1ate 

,,-

II 112 rafter 29 1 2 X 1 2 -13 

11 3 raft e r 98 1 1. 52 1 2 X 1 5 

• 114 raft e r 88 22 1.7 7 11 X 1 5 

~ 
115 wa11p1at e 100 1.40 14 X 1 5 

~ tie 

116 rafter 1 39 28 bark 1. 23 1 3 X 15 

~ s u pport ed ge ? 

Tabl e 1: De tails of Be d e rn !l:lll tr e e- rin g sampl es . Sketches 

ar e n o t t o scal e ; asteri s ks indicaL e unm eas ured samples. 



102 

106 

113 

106 

7.4 5 ( 20 ) 

LL3 

3 . 37 ( 61) 

3.13(57) 

114 

1. 20 ( 25 ) 

3.74 ( 88 ) 

5 . 28(62) 

116 

3.06 (74) 

5.54 ( 81 ) 

4.36 ( 98) 

114 4.42 ( 88 ) 

Table 2: Sum ma ry of !-values . Figures in brackets indicate 

the l e ng th of overlap bet ween each pair of ring sequences. 



year rin~ width ( O.lmrn) 

0 1 2 3 4 5 6 7 8 9 n 

1228 34.0 27.0 1 

1230 24.0 16.5 16.0 1 '~. 5 21.0 26.5 21.0 30.5 32.0 29.0 2 

1240 23.5 28.0 33.5 28.0 24. 3 23.3 15.0 22.7 19.7 2 0.7 3 

1 250 22.0 24.0 27.0 32.0 34.7 33.3 23. 0 22.0 17.7 17.7 3 

1260 22.0 18.3 13.3 11.3 15.7 15.3 14.7 1 2.0 13.3 17.3 3 

1270 15.0 14.0 9.3 9.3 11.0 13.3 20.0 21.3 16.3 13.3 3 

1280 21.8 21.3 1 8.5 16.5 18.5 17.8 1 2.3 10.0 12.5 21.5 4 

1290 26.3 29.5 22.3 21.3 16.0 13.8 11.8 15.0 12.5 11.8 4 

1300 15.0 16.0 11.5 8.3 8.0 16.5 16.7 13.7 12.2 20.2 4 

1310 11. 2 14. 2 11.2 11.0 12.7 17.2 13.0 16.0 15.0 13.5 4 

1 32 0 10.5 9.2 7.0 8.5 7.0 10.2 9.2 15.5 14.7 10.7 4 

1330 8.0 7. 5 12.5 12.0 1 3. 7 20.2 12.0 10.5 11.0 16.2 ~. 

1340 16.5 20.0 27.7 27.0 24.3 20.0 13.3 1 2. 0 17.7 14 .0 3 

1 350 10.7 10.0 9.0 11.0 14.3 17.3 20.0 13.3 10.3 8.7 ~ __, 

1360 7. 3 1 '~. 3 9.3 15.3 16.3 13.0 6.5 5.0 6.0 7.0 3 

Tabl e 3: 

Bedern Hall mast e r curve, AD 1228-1369. 1 n 1 denotes the 

number of trees per decade. 
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