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Summary

Core samples were obtained from seven different oak timbers at Lower Bean
Hall. The analysis by tree-ring dating of these produced two site
chronologies. The first site chronology, LBHASQO01, comprises three
samples, and has a combined overall length of 147 rings, these rings dated
by comparison to a number of reference chronologies as span ning the years
1419 to 1565. Interpretation of the sapwood would suggest that the three
timbers represented were all felled sometime between 1580 and 1605.

The second site chronology, LBHASQ02, comprises only two samples, and
has an overall length of 126 rings. This site chronology is dated as spanning
the years 1530 to 1655. Interpretation of the sapwood would suggest that the
two timbers represented were both felled in 1655.

The two remaining individual samples cannot be dated.

The interpretation of the results suggests that two phases of timber felling
are represented in this building. Given that there is no structural evidence
that timbers have been reused it would appear that two interpretations are
possible. Either a late-sixteenth to early-seventeenth century building
underwent a major programme of repair in the mid-seventeenth century, this
work involving some dismantling and replacement of timbers, or a mid-
seventeenth century building was constructed using at least some late-
sixteenth to early-seventeenth century timber. Given the nature of the
evidence for reuse and insertion found elsewhere at this site, it is probable
that this second interpretation is more likely.



Introduction

Lower Bean Hall, Worcestershire (SO 98906040, Figs 1 and 2}, presents a
relatively simple close-studded single-bay timber framed building, with some
diagonal bracing and cross-rails, of two stories with attic space. To this basic
structure have been added later phases of building, in brick, to the rear; a second
single bay range and an out-shut. At some point in its development, the roof of the
timber-framed end has been removed, or at least extensively altered, and
incorporated into a new roof covering both the timber and the brick elements of the
building. A plan showing the layout and phasing of the building is shown in Figure
3.

Sampling

Sampling and analysis by tree-ring dating of the timbers of Lower Bean Hall were
commissioned by Malcolm Hislop of Birmingham Archaeology. The purpose of this
was to establish a construction date for the main timber-framed element of the
building (phase 2 in plan, Fig 3) in conjunction with a drawn survey and
developmental interpretation undertaken by Birmingham Archaeology on behalif of
the owners, Mr and Mrs Hands, this work being part of a programme of repair and
renovation fo the building.

After an examination of the building seven different timbers at first-floor level were
sampled by coring. Each of the seven samples obtained was given the code LBH-
A (for Lower Bean Hall, site “A”) and numbered 01 — 07. All the timbers sampled
appeared to be primary and integral with each other, being jointed and pegged.
None of the timbers showed any evidence by way of redundant mortices, joint
beds, or peg holes, of possible reuse or later insertion. Details of the samples are
given in Table 1. In this Table, all timbers are identified on a north - south or east -
west basis as appropriate. The positions of these samples are marked on simple
schematic pians, Figure 4a-c.

Although there were other timbers available within the building, particuiarly to the
roof space, these were considered to be of a different date to the lower structural
framing. Such timbers showed clear evidence for alteration, insertion or repair, and
possibly to represent a later re-roofing of the building. The majority of these
timbers, furthermore, appeared to be derived from fast grown trees and as such
were uniikely to have sufficient rings for reliable dating.

it was further noted at the time of sampling that a number of timbers were of eim
rather than oak, elm being less suitable for tree-ting analysis. Such timbers are
found not only in the roof space (where it is used for principal rafters, at least one
of the upper purlins and some common rafters), but also on the lower floors where
it is used for joists, wall posts, and some main beams.



Tree-ring dating

Tree-ring dating relies on a few simple, but quite fundamental, principals. Firstly, as
is commonly known, trees (particularly oak trees, the most frequently used building
timber in England) grow by adding one, and only one, growth-ring to their
circumference each, and every, year. Each new annual growth-ring is added to the
outside of the previous year's growth just below the bark. The width of this annual
growth-ring is largely, though not exclusively, determined by the weather conditions
during the growth period (roughly March — September). In general, good conditions
produce wider rings and poor conditions produce narrower rings. Thus, over the
lifetime of a tree, the annual growth-rings display a climatically influenced pattern,
Furthermore, and importantly, all trees growing in the same area at the same fime
will be influenced by the same growing conditions and the annuat growth-rings of
all of them will respond in a similar, though not identical, way.

Secondly, because the weather over any number of consecutive years is unigque,
so too is the growth-ring pattern of the tree. The pattern of a short period of
growth, 20, 30 or even 40 consecutive years, might conceivably be repeated two or
even three times in the last one thousand years. A short pattern might also be
repeated at different time periods in different parts of the country because of
differences in regional micro-climates. it is less likely, however, that such problems
would occur with the pattern of a longer period of growth, that is, anything in
excess of 54 years or so. In essence, a short period of growth, anything less than
54 rings, is not reliable, and the longer the period of time under comparison the
better.

The third principal of tree-ring dating is that, until the early- to mid-nineteenth
century, builders of timber-framed houses usually obtained all the wood needed for
a given structure by feliing the necessary trees in a single operation from one
patch of woodland, or from closely adjacent woods. Furthermore, and contrary {o
popular befief, the timber was used "green” and without seasoning, and there was
very little long-term storage as in timber-yards of today. This fact has been well
established from a number of studies where tree-ring dating has been undertaken
in conjunction with documentary studies. Thus, establishing the felling date for a
group of timbers gives a very precise indication of the date of their use in a
building.

Tree-ring dating relies on obtaining the growth pattern of trees from sample timbers
of unknown date by measuring the width of the annual growth-rings. This is done
fo a tolerance of 1/100 of a millimeter. The growth patterns of these samples of
unknown date are then compared with a series of reference patterns or
chronologies, the date of each ring of which is known. When the growth-ring
sequence of a sample “cross-matches” repeatedly at the same date span against a
series of different relevant reference chronologies the sample can be said to be
dated. The degree of cross-matching, that is the measure of similarity between
sample and reference, is denoted by a “t-valug”; the higher the vaiue the greater
the similarity. The greater the similarity the greater is the probability that the
patterns of samples and references have been produced by growing under the
same conditions at the same time. The statistically accepted fully reliable minimum
t-value is 3.5.



However, rather than attempt to date each sample individually it is usuai fo first
compare all the samples from a single building, or phases of a building, with one
another, and attempt to cross-match each one with all the others from the same
phase or building. When samples from the same phase do cross-match with each
other they are combined at their matching positions to form what is known as a
“site chronology”. As with any set of data, this has the effect of reducing the
anomalies of any one individual (brought about in the case of tree-rings by some
non-climatic influence) and enhances the overall climatic signal. As stated above, it
is the climate that gives the growth pattern its distinctive pattern. The greater the
number of samples in a site chronology the greater is the climatic signal of the
group and the weaker is the non-climatic input of any one individual.

Furthermore, combining samples in this way fo make a site chronology usually has
the effect of increasing the time-span that is under comparison. As also mentioned
above, the longer the period of growth under consideration, the greater the
certainty of the cross-match. Any site chronology with less than about 55 rings is
generally too short for satisfactory analysis.

Analysis

In the case of the seven samples from Lower Bean Hall, each one was prepared
by sanding and polishing to clearly reveal its annual growth rings. The widths of the
annual rings were then measured. It will be seen from Table 1 that the number of
rings on all the samples is well above the statistically reliable minimum of 54, the
shortest sample being LBH-AQ9, with 84 rings. Some of the samples have high
numbers of rings, 147 on sample LBH-A04 for example. The growth-ring widths of
all seven samples were then compared with each other.

This comparative process resulted in two groups of samples being formed. The
first group consists of three samples, LBH-A02, A04, and A0S, crass-matching with
each other at relative positions as shown in the bar diagram, Figure 5. This cross-
matching occurs at a minimum ¢-value of 5.3, a figure suggesting that the three
timbers represented are derived from different frees which were growing within the
same patch of woodiand.

These three samples were combined at their indicated cross-matching positions to
form site chronology LBHASQO1, this having an overall length of 147 rings. Site
chronology LBHASQO1 was then compared with a wide range of reference
chronologies for oak, cross-matches with very high f-values being found against a
series of these when the date of the first ring of the site chronology is 1419 and the
date of its last ring is 1565. Evidence for this dating is given in the -values of Table
2.

The second group to form consists of two samples, LBH-AO0S and AG7, these two
cross-matching with each other at relative positions as shown in the bar diagram,
Figure 6. These two samples again probably represent timbers derived from two
different trees growing within the same wood, matching, as they do, with a value of
=5.7.



These two samples were combined to form site chronology LBHASQOZ2, this
having an overall length of 126 rings. Site chronology LBHASQO2 was then
compared with a wide range of reference chronologies for oak, cross-matching
with a number of these with satisfactory {-values when the date of the first ring of
the site chronology is 1530 and the date of its last ring is 1655. Evidence for this
dating is given in the f-values of Table 3.

The two remaining ungrouped safnpies, LBH-A01 and A0B, were then compared

individually with an extensive range of reference chronolcgies. There was,
however, no further cross-matching and these two samples must remain undated.

interpretation

Analysis by dendrochronology has produced two site chronologies. The first site
chronology, LBHASQO1, comprises three samples, its 147 rings dated as spanning
the years 1419 to 1565. All three samples in this site chronology, LBH-AGZ, A4
and A05, retain the heartwood/sapwood transition. Using a 95% confidence limit of
15 - 40 rings for the amount of sapwood the trees might have had would give the
timbers an estimated felling date in the range 1580 to 1605.

The second site chronology, LBHASQ02, comprises two samples, its 126 rings
dated as spanning the years 1530 to 1655. Both samples in this site chronology,
LBH-A05, and AQ7, retain complete sapwood. This means that they each have the
last ring produced by the trees represented before they were felled. For both
samples the last measured ring date is the same at, 1655. This is thus the felling
date of the two timbers represented.

Conclusion

The interpretation of the resulis suggests quite clearly that two phases of timber
felling are represented in this building, despite the fact that at the time of sampling
none of the timbers showed any signs of re-use. Given that there is no structural
evidence that timbers have been reused it would appear that two interpretations
are possible. Either a building originally constructed in the late-sixteenth to early-
seventeenth century has undergone a major programme of repair, involving at
least some dismantling and replacement of timber, in the mid-seventeenth century,
or a mid-seventeenth century building was constructed using at least some late-
sixteenth to early-seventeenth century timber, this earlier material being used in a
similar position and form to the original construction.

Given the evidence elsewhere for alterations and for the re-use of material, and for
the use of elm timbers (which is more often seen in the very-late post-medieval
period), it is perhaps possible that the second interpretation, above, is more likely.

Two samples, LBH-AQ1 and A03, remain ungrouped and undated. Sample LBH-
A01 does displays bands of narrow and compacted rings which might account for
the lack of dating. Sample LBH-A03, however, shows no unusual characteristics.



Bibliography

Arnold, A J, Howard, R E, and Litton, C D, 2004 Tree-ring analysis of timbers from
Worcester Cathedral, 1997 - 2004 composite chronoiogy Centre for Archaeol Reps

Baillie, M G L, and Pilcher, J R, 1982 unpubl A master tree-ring chronology for
England, unpubl computer file MGB-EO!, Queen’s Univ, Belfast

Fletcher, J, 1978 unpubl computer file MC10---H, deceased

Haddon-Reece, D, Miles, D, and Munby, J T, 1990 Tree-ring dates from the
Ancient Monuments Laboratory, Historic Buildings and Monuments Commission for
England, Vernacular Architect, 21, 46 — 50

Howard, R E, Laxton, R R, Litton, C D, and Simpson, W G, 1995 List 60 no 2a -
Nottingham University Tree-ring Dating Laboratory Results: general list, Vernacular
26, 47 — 53

Howard, R E, and Litton, C D, 1997 Tree-ring analysis of timbers from Astley
Castle, Warwickshire Centre for Archaeol Rep 42/1997

Howard, R E, Laxton, R R, and Litton, C D, 1988 Tree-ring analysis of timbers from
St Andrew’s Church, Owston, Leicestershire, Anc Mon Lab Rep, 39/1998

Howard, R E, Laxton, R R, and Litton, C D, 1998 Tree-ring analysis of timbers from
26 Westgate Street, Gloucester, Anc Mon Lab Rep, 43/1998

Howard, R E, Laxton, R R, and Litton, C D, 2000, Tree-ring analysis of timbers
from Stoneleigh Abbey, Stoneleigh, Warwickshire, Anc Mon Lab Rep, 80/2000

Laxton, R R, and Litton, C D, 1988 An East Midiands master tree-ring chronology
and its use for dating vernacular buildings, University of Nottingham, Dept of
Classical and Archaeol Studies, Monograph Series, it

iebenlist-Kerner, V, 1978 Chronology, 1341-1636, for hillside caks from Western
England and Wales, in Dendrochronology in Europe (ed J M Fletcher), BAR Int
Ser, 51, 285-301

Tyers, |, 1997 Tree-ring Analysis of Timbers from Sinai Park, Staffordshire, Anc
Mon Lab Rep, 80/97



aidwes sy} uo Buu jse| sy} st Ayepunog poomdes/poompesy sy = S/y
Joquuiy 8y} Jo ajep Bullsi auy S1 8jep Bul painsesu jse| 8y} ‘aidwes sy} uo pautelal poomdes 8je|dwod = 9

GGl Ze9l 0€SL oge gzl  (1see woy) g }sod pnis ulew ‘em ynog  LOV-HE'l
............ 06l 78 ys0d JoUIoD JSeM-UIN0S  90V-HE
GGl 6191 - PPSL 09¢ ZLL  ()see woy) 9 )sod pnis ulew ‘||lem YUON  SOV-HE
GoGL GoGl il s/ A 4% v [eued 'jlel-ss040 Jaddn ‘jjlem ULON  ¥OV-HE
G951 G961 6ev) sy lz1  (3see woy) ¢ jsod pms urew ‘|iem YUoN  e0v-HE
gosgl G9oG1 VA4 4" sy 611 (1ses wouy) | 1s0d pnis ulew ‘|fem YHON  Zov-HE
...... Ll o8 jsod Jeulos jses-ULoN  LOY-HET
a1ep Buu ajep Buu ayep Buu sBu sbuis Jequnu
painseswl }$€7 POOMLIESY JSBT  painsesw 1844 poomdes, |EJOL uoneoo| edwes sidweg

BIIYSISISAVIONA ‘WBYUSNOR ‘Usals) Asjpelg ‘leH ueagd JomoT wol sejdwes Jo sjiejsd -} 8|gel



(2661 sioht )

{ ¥00Z e 39 ploury )

(8661 /2 18 piemoH )
(9661 /e jo piemoH )

( 2661 fe j piemoH )

( 000Z /e J}o PiemoH )

( 0661 je Jo 809y-UopPpPEH )
( 8961 UOHIT pue UoKXET )

s
8¢
8'g
09
¥'o
7o
59
L9

ahjens

0541 — 1221
Ll — 8Pl
LL9L — G8¥1
229l — 66l
1291 — S6¥l
85991 — 86¢EL
2291 - Levl
1861 — 288

ABojouolyo jo uedg

slielg WSi] uo uoung Hed reuig
jeipayie)) JS)SS0IoAA

alIysloisania] ‘UoismQ ‘smalpuy 1S
Je1s90n0|S) jeang alebisap 92
BIUSHOIMIBAA ‘Blse) Aopsy
syomiBAn ‘Aeqay ybisjeuols

uoxXQ ‘pleYRoN ‘wued sshoH Jeddn
spuepilN 1se-

ABojouoiyo souaisiey

Gcol si eyep Bull 1sB| pue oGl st alep Buli Isiy usym ssibojouciyo
soUa1ael JUBASIBI pue ZODSYHET ABojouoiyo a)is jo Bulydlew-ssol0 8U} JO Siinsay ¢ ajge L

(5661 /e 0 premoH )

( jandun zgsl Jayo|id pue sijleq )
(2661 siehl)

{ 0002 /& jo pIlemoH )

(9.6l Joyoield )

(8281 Jsussy-Isiuadels )

( 8961 oI pue uoye )

(8661 /2 Jo PIemoH )

1’8
1’8
68
06
6
¥'6
86
66

enjen

1861 — el
1861 — 1OV

0G4t — Lécl
899l — 8681
Ggegl — 98¢l
9e9l — L¥EL
1861 — 288

¢Z9l ~ 66E1

ABojouoiyo jo ueds

SO|9) ‘UHOMSD|Y “ed ebpoT
pue|Bug

SHEIS ‘JUBl| Uo uoung Mied leuls
syomiep ‘Aeqay ybieieuols
H—-0LOW

SPUBIPHA 1S2AA PUE SS|RAA
spuejpIpy 1883

J2}sa0noit) _wmmzuw Emmwwmg a7

ABojouciyo souaialay

cocl st a1ep Buu jse| pue gL} S| a1ep Buu siy uaum seibojouosyo
soualajal JeAsisl pue LODSYHET ABojouoiyo axs 1o Bujydjew-s$0I ey JO sinsay 2 S|qeL



Figure 1: Map to show general location of Bradiey Green
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Figure 2: Map to show specific location of Lower Bean Hali
{map from Worcestershire Historic Environment and Archaeoclogy Service)
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