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STHG BATING AT GOLDSKITH STROEBET, S {LTOR

Ruth A, Horgan

Goldsmith Street, part of the Guildhall site in Exeter, was
excavated by John Collis in 1971 (Collis, 1972). Several of
the medieval levels contained pits lined with boards of wood,
sections of many of which were brought to Sheffield for

dendrochronological analysis., At that time, ring-width measure-

ment and attemptis at cross-matching produced fow significant

results and no dating, despite the good quality of much of the

material; re-examination of the ozk boards and matching of their
patterns in 1978 has now enabled some of them to be dated by‘

means of reference tree-ring material which has only become

available in the last few years, This includes éhronologies

from Exeter itself (Hillam, 1979a), from Northern Ireland

(Baillie, 1977a) and Dublin (Raillie, 1977b), and from south-

east England (Fletcher, 1977); in addition there are curves for

several regions of Germany wnich are sometimes applicable in

Britain (e.g. Hollstein, 1965; Huber % Glertz-Siebenlist, 1969).

The work by Hillam at Sheffield on oak timbers from Trichay Street

in Exeter, an adjacent site some 70Cm to the south-west, proved
that accurate dating was possible by excellent cross-matching
with, in particular, the Dublin chronology (Hillam, 1973a).
Hitherto, no tree-ring work had been done in the South-west,
and the relationships between growth patterns were unknown.
Thus the Goldsmith Stireet timbers offered an opprortunity to

compesre the growth patterns from the two sites und to assess



thelr relationship in time, as well as to place an absolute time
scale an the archaeological deposits of the doldsmith Street site.
A certain amount of dating has been possible and is deécribed here;
in addition tree-ring analysis of beech wood from the site has
sugrested the dendrochronological potential of this relatively

unknown timber in fngland.

The Goldsmith Street timber

Details of amost of the sampled timbers from the site are given in
Table 1, which includes both those with sufficient rings for
measurement sand those that were too young. Hot included are

a number of small radial boards all of similar dimensions, which had
extremely narrow or very few growth rings., HMHany of the boards
appeared te have split longitudinally into smaller pleces since
their use (which happens easily when they are thin), resulting in
useless disjolnted tree-ring seguences,

Most of the somrles proved to be from good quality radial bosards

of ocak (Quercus sp.) up to 270mm in width. Quality is shown in

the quite narrow (l-2mm) but variable growth rings, indicating an‘
orlgin in mature straight-pgrown oaks, B» large group of such

boards cams from context L1-54-12, a wood-lined well (F315M).

A few timbers were quartered truniks hewn to a square cross-section
from less mature trees, e.g. 35-40-2 3 and C, while another group
resembled half a thick tengentiel board particularly from the

1240 area, o létn century pit (F223)., Fig.l illustrates the structure
of oalt and the different conversion methods.

might timbers retainced some outer sapwood, the sig. nificonce of
which will be discussed Iater,

fs well as the ouk, there was one rsdiel bozra of hazel (Corvlus)
B

and three thin boards of beech {(Fagus)}, the ring-widths of which



were measured in a first attempt to assess the notential of this
species for tree-ring deting in Gritain., They came from a

16th century pit (F223) with a number of osk boards.

Methods of trse-ring analysis

Sample numbers can be related to the grid on which the site was
excavated (Collis, 1972); the first two numbers indicate the
coordinstes of a 2m square in thé grid and represent the

horizontal dimension, while the third is the layer number within
the 2m square, Any subsequent number or letter simply gives the
order of tree-ring examination,

The still wet samples were mawn to a thin cross-section of about
5-7cm, washed and deep~frozen; in this state, the surface could

be cleanly cut witn a plane (Stanley surform) while the wood is
supvorted in a vice. The clear annual rings were measured beneath
a microscope (x10), the wood being placed on a long travelling
stage., As esch ring is traversed, the distance is measured by

an electronic device (linear transducer) and recorded on a

digital panelmeter, to be transferred by hand to printed data
sheets. The values are also plotted as a graph on semi-logarithmic
recorder paper, for use in visual matcoing.

Correlation by computer analysis supports and confirms any possible
visual matches; the printout gives 2 Student's t value for each
position of overlap between two curves, A match might be indicated
by values in excess of 3.5, but must always be thoroughly checked
by eye by overlaying the curves, Some examples of t values are

given in Table §; for more details, see 3aillie % Pilcher (1973).




Results on the oak boards

Attempis tc cross-match the cak ring-width curves soon revealed
several probable single tree groups i.e. several boards which were
split from the s2me tree snd thus have almost identical growth
patterns, 1t is usual to average these initlally into a mean
curve representing one tree, in order not to bias further averages
by their greater numbers. This applied to six boards (A-F) from
context 49-36-6 (F21l7M, lining of a deep pit) which could be dated(Fig 2),
and six from context 41-54-12 (4,E,F,H,J,5) which are represented
by mean curve 2 and are got dated (upper Fig. 3). One tree could
produce many such boards, some of which were only 1Cmm thick;

Fig., 1 gives some indication of how they were split from the tree
along the rays., The boards from 49-3%6-6 varied considerably in
thickness, while those from 4l-54-12 were all very thin,

Meah curves were calculated from each of the tree groups; these coul&
then be compared with the other individuals. Many of the timbers
produced rather short curves for potential dating, with less than
100 rings, and indeed many of these still remain undated; it is
essential however that they are examined. Such immature timber
forms a large proportion of archaeological material, and has on a
number of occaslions proved extremely informative (e.g. Hillam &
Morgan, 1979).

The presence within one excavated feature of boards both from the
sane tree and of unmatched boards with different growth rates
sugsests elther a veriation in the original sources of material,
or a certain amount of reuse, Sufrficient samples were exasnined
from context 41-54-12 to illiustrate this point (Tabkle 2), The

groupv already mentioned, of % boards, came from a slow-grown tree

probzbly more than 250 years old and more than 300mm in diameter



(based on board width). boards B and P come from a very slow-
grown hut more sensitive tree over 355Cmm in diameter.‘ The very
narrow rings of both these treecs are indicative of the streas
conditions under which they grew, perhavs on higher altitude
hill slopes or dense forest, In addition, there are § other
boards cf vaerying type used in this feature, of which two

have been dated; four inc¢lude large amounts of sapwood and
suggest trees of the order of }100-120 years of age, perhaps
250mm in diameter, and with greater average ring-widths,
Resulting from the examination of the oak boards are three mean
curves {formed by siﬁﬁle arithmetic averages of the individuals),
one of which has been dated absclutely, and numerous short
undated individual curves which do not match each other or any
reference material available. The reasons for this lack of
correspondence in the pgrowth patterns are not clear, although
‘similar problens occur regularly on urban sites where extensive
trec-ring work is being carried out in medieval levels (e.g.
York ~Hillam, 1979k, and London - Hillam & Morgan, 1979},
Pogsibilities include:

1) Varied tovpographny, leading to micro~environmental conditions
and thus considerable variations in tree growth even within a
smzll area,.

2) Tne import of timber from other parts of Britain or 'Western
and KNortheran Lurope, which become widespread by the medieval
period,

3} The reuse of timber taken from dismantled structures, This
i1s clearly the case with the 11lth ceatury tiwmbere in mcan curve
1, which were discovered in much latsr contexts,

Timbers from a number of Devon cruck-fremed buildings are n»lso

currently being examined (lorgzan, unpub), and they too are



extremely varied in growth rate and are as yet undated., Otherwise,
the area is unknown dendrochronologically - no modern growth
curvew have even been studied to ascertain over how wide an

area cross-mnatching might be possible,

A description of the three mean curves is accompanied by block
diagrams illustrating the relationship of their components

(Figs, 2-3) and tables listing the ring-width values (Tableé

5=7).

Mean curve t: this is based on 10 boards. It extends over 248

years and details of the boards included in it are found in

Table 4 and Fig. 2. “The curve was absolutely dated by excellent
matches with curves for Trichay Street in Exeter, Dublin and
South-east England, for which the { values are given in Table 8.
It spans the period AD 775 to 1022, The table lists t values

also for matches between Trichay Street and the reference material,
which introduces different relationships. Trichay Street shows

én exceptional match with Dublin, particularly when its length

is taken into consideration. It also shows a much better match
with York than Goldsmith Street. It seoms likely that the timbers
on each site came from different sources.

Compared to the other two pean curves, mean curve 1 has a very
variable growth rate and thus relatively high mean sensitivity
(Pable 3),

Fig. 2 illustrates how the felling dates of the individual timbers
are ascertained, 7The amount of preserved sapwood is shown by
hatching, Oak sapwood maintnins a feirly regulcr width of

about 20-30 yesrs, depending on tree aiec and average fing-width,
and so the presence of only one sanwood ring allows an estimate

of the suprovimate yeor of felling te be wmade. The dotted lines
on ipg, 2 indicate the estimated szouunt of sa—wood,

3orrds 35-40-2 A/D retnined 11 sapwood rings, and the very mature

tree in which they originated was vrobably felled around AD 1040
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(the feature in which they were found, F20L, was dated srchneos-
logically to the 15th century). Of the 49-36-6 group, ounly
board A has a trace of sopwood which dates the felling of the
tree &lso to around AD 1040. The wood in these two features,
F201 and F217M, is thus contemporery almost to the year, It
should be noted also that AD 1040 was the estimated felling
date for timbers from F320 and F347 at Trichay Street (Hillam,
1979a).

Board 41-54=12 C has 19 sapwood rings and an estimated felling
date of c¢. LD 1020, Boeard R from the same context was

probably . ) felled after about AD 10%0; the
minimum amount of missing wood is indicated by an srrow.in.;
Fig, 2. ' . These timbers may also be evidence of
reuse,since the well in which they were found may date

archaeclogically to the 15-16th century; further evidence

-yould be found if mecan curve 2 could be dated.

Board 47-40-14 also lacked sapwood and the tree must have heen
cut after about AD 380 - it is impossible to estimate the

arrount of missing heartwood and to determine how soon after,

Mean curve 1 thus comprises a series of timbers all from trees‘
felled in the first half of the 11lth century, but found in
much later contexts, the implications of which will be further

discussed below,

Mean curve 2; this curve of 167 years is calculated from the

ring-widths of 6 boards from context 41-54-12, all of which
probably originated in the same tree (see Fig. 3 uppér and
Taple 6). The curve has a much lower average ring-width and
mean sensitivity than curves 1 and 3 (Table 3); its less
variable growith vattern is of the misleading tyre which apnears

to match in several positions, none of which can be proved with




certainty. As a result the curve has not yet been dated,

Mean curve 3: this curve is based on 6 boards, probably from

44 trees, which were found in different contexts (Fig. B‘lower).
RBoards 41~40-1é€nd 43-28-11 came frow the same tree,as do

43-40-9 and L3-40-10. The two boards from 41-5L-12 retain

most of their sapwood, suggesting felling dates some 10-15

years apart., Several other curves from tuis same context
demonstrated very similar growth trends suggesiing contemporaneity,
but certain cross-matching based on year to yesr vafiations

was not possible, -

Several nossible matches of this mean curve with mean curve 1
could Aot be confirmed by reference back to the individuals,

and it has thus proved impossible as yet to date mean curve 3,

The remaining curves which are not included in the three mean
curves cconsist mainly of shorter seriles of less than 100 years
from contexts 41-54-12 and the 43-40 area, Ko cross-matching
could be found between them or with reference data, Boards
41-54~12 B/P (from the same tree) provided a lengthy curve of
over 200 years, but the extremely narrow rings could not be
resolved in places. Two 17th century timbers, 39-74-2 1 and 2,
produced very suitable curves but gave only inconclusive matches
with reference data,

Hillam (1979a) also found ot Trichay Street that two distinct
groups of material were apvarent - mean curve 1l closely resembles
the Goldsamith Strecst mean curve 1 {distinguished as T8 1 and GS 1)
and the Dublin chronology, while menn curve 2,bvased on a group

of nmuch younger tiabers, is nore closely Llinked to the German

4y

reference crnronologies, The cexplinntion azein would s=2em to be

a variety of sources for tne timber.



Results on the beech boards

The three beech boards from the 4{3-40/L2 area proved on
examination to show very clear gmwth rings which could bé
measured without difficulty. The only problem noted also in
Germany {(Hollstein, 1973a) was the occasional extremely narrow
ring, barely present, which could not be followed round on £he
thin boards as on a complete trunk section. The two examples
here were located by reference to the other sections.
The almost identical growth patterns sugsest that all three
boards originated in tne same tree; board widths of 3-12cm
indicate a tree over 25cm in diameder and provably in excess of
100 years old., A mean curve of 76 yeors was calculated, the
values for which are given in Table 9,
Besch is not widely used as a building timber in Zngland;
Salzman {(1952) records its use as laths for plaster walls and
boards for.,fittings and arches, and several 13-14th century
documents mention beech wood. As & tree, its natural distribution
(Rackham, 1976)
in Britain is confined to the south? although today the planting
of beech is widespread., A beech plank recently examined dendro-
chronologically from Monkgate in Hull (Hillam, unvub) may have
been imported.,
Beech wood has been studied dendrochronologically in Germany
where it has proved poscible to establish a reference chronology
pack to 1684L/1554 in the Spessart/Rlack Forest (Jazewitsch, 1953),
and back to 1320 in the Saar and iloselle areas (Hollstein, 1973a),
The wood ha&‘een ugsed for roofing 'slotes!, as cleft Boards and
as piles,
The German beesch was found to be suitsble for cross-dating over

wide geogrovnical areas. It hzs o much higner nean sensitivity
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than oak i.e. 1ts growth rate is nmuch more resvonsive to
climatic and environmental change, and figures ianable 10
compare the Exeter beech curve to the two published German
sections., The rings are wider on averapre and the mean
sensitivity high in the Excter sample., Hean sensitivity of

vak rarely exceeds 0,25,

Partly for this reascn, beech may prove difficult to cross-
date by the techniques used for oak; the CROS computer program
(Baillie & Pilcher, 1973) may not be suited to the high méan
sensitivity., Hor 1s any infermation available on the quality
of cross-matching t;-expect within and hetween regions, based
on the study of modern trees,

As a result, no certain dating was possible for the Exeter mean
curve, compared to the German reference data and the Hull curve;
nowever the floating curve may be useful for comparison with
further beech material from the Exeter area and its establish-

ment has provided valuable experience in analysing this wood

species and assessing its potential for the future,

Discussion

Results of tree-ring examination of the oak and beech boards
from Goldsmith Street in Exeter have added further evidence to
the information from Trichay Street (Hillam, 1979%9a) that timber
was being used from a variety of sources. This is perhaps not
surprising in view of Exeter's importance as a port, Timber may
have been brought in frowm around the British coast, or carried

from Western Burope. The maln area of contact suggested by

the pottery was France, and much of the timber could have
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originated as barrel staves from the import of wine. Such
transport would result in considerable difficulties in cross-
matching and dating the timbers from a site, as here,
The dated mean curve 1 varies in the degree of similarity with
reference chronologies, compared to Trichay Street mean curve 1,
s0 closely linked to Dublin., The GS curve matches slightly better
with South-east England and Germany, but hardly at all with
York (7Table 8). This also suggests that construction on the
two sites involved the use of boards brought from unknown
sources cf both primary and expioited woodland, to account for
the variable growth pattern and rates,
Timber which could be absolutely dated proved to be much
earlier than the contexts in which it was found - usually 11th
century timber in 1l4=-l6th century contexts. Dating of pits and
wells from the archaeological deposits is always difficult,
.Later reuse of sultable timber is a possibility, assuming a good
decades or even
state of preservation after severa%{centuries. The presence of
many timbers out around AD 1040 could indicate the demolition
and robbing of a major building on the site, using probably
already waterlogged boards again for lining pits and wells,
Despite the dating problems, the mean curve 1 has extended
the Ixeter tree-ring chronolegy back into the 3th century by

some 3% years,

Legnowledsenents: the auther i1s grateful to Jennifer Hillam and
John Coliis for commenting on this rejport.
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Lesends to figures:

Fig.

Fig,

Fig.

1

Sketch diagram illusirating the microscopic
structure of oak wood, with eacn annual ring consisting
of large spring vessels and dense summer wood. The tree
trunk can be e¢left(or later sawn)in a number of ways,
often making use of the rays (which run from pith to
bark) along which natural splitting occurs. These include
thin radially_split boards (A), thicker tangential
boards (B) or quartered trunks often used for beams (C)},

The cuter zone of sapwood was often trimmed off, but its

presence is vital to accurate dating of the tree's felling.

Individual curves included in mean curve 1, which
extends from AD Y75 to 1022, Hatching indicates sapwood,
dotted lines show the estimated amount of missing sapwood.
Arrows and + give the earliest possible date the tree

cculd have been felled, 1if no heartwocd at all is missing.,

Individual curves included in mean curve 2 (Upper)
and mean curve 3 (lower). Eoth curves are undated and
the scale is in arbitrary years. Hatching represents

sapwocod, dotted lines estimated sapwood.
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EXETER GUILDHALL SITE; GOLDSHITH STRERT

-GS sample No. of No,of Ave. Dimensions Sketch
number rings sapwood ring cm '
rings width
mm
35-40-2 A 243 10 1.09 26.5x1.5 ¢ ] same tree acs
D
B 60 12 2.0  9.5x9 same tree as
-G
C 45 - 2.13%3 10x10 , /0%
D 181 ?edge 1. 05 23)(1 figan: —ﬂl' m
39-74-2 1 122 - 1.73 23x%2.5 [ ] same tree as
L
Ny,
2 118 - 1.97 26,5x1.5-2 L/é%m‘—' same tree ac
3
!
3 12 - 1.91 2px0,5-2 il
b 116 - 1.68 22x2.5 (D
S
39-80-9 54 - 1.78 8.5x%6 O
radius 10.5
41-40-12 76 - 1.8 14x1 ]
Bl-54=12 A 84 - 0.92 7.5x1 pElL
B 200 - 0,71 1hx2-3 g
i i
C 93 19 1.16 12x1-1.5 ﬁkﬂﬁiﬂ
D 69 - 1.42 10x1.5 [
E 135 - 0.81 12x1
F 104 - 0.81 8.5x1.5



L1-54-12 cont
G

unmeasured:

43-38-11

unmeasured

43-40-9 2 BEECH

46

106

89

59

71

56

95
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82

130

79
19
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39

15

15
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/7

1.89

0.86

1.75

1.08

0.95
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1.78

1.59

1,54
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10x1-2 (ﬂgﬁﬂﬁg wide rings
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wide rings
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L3-40-9 cont,

unmeasured
4%-40-10
3-40-11
43-40~19

43-42-7 BEXCH
43-42-8 1

2 BEECH

unmeasured

45-38-15  HAZEL
unmeasured

§5-4,2-10

47-10-14

=

49-36-6
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9%
135
103
113
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from Goldsmith Street.

Fyeter.

1.57

L.42

1.8

1.64
Ol?9

l-?q

1.07

1.4G

L.46

1.16

Bxh tkﬁ‘f )
Bxl. 5

14xh

9x6 EZZEIK:T_

8x0.5-1.5 {{mm
5.5%2.5 ’, i
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6xl-2

10x10

5. 5x2

10x2 ﬁﬁﬁ?ﬁﬁa.
1751.5-5 (0]
12x1

14x3.5

19x2.5

19x2

16x2

Details of all the timbers examined dendrochronologically



Boards: Extent in years/ Average ring-width, mm:

date AD
AB,FL,H,5,S 167 0.31 - 0.92
B,P 207 0.7
C,R AD 354 - 1005 0.95 - 1.16
n,G,k,L,M,N,Q (46-95) 1.06 - 1.39
Takle 2. The range in age and average ring-width of one group of

material from context L1l-54-12,

Mean curve! Average ring-width,mm: Mean sensitivity:
1 D 7¢5-1022 1.16 0.225
2 C. 84 0.136
3 1.60 0.190

Table 3., Comparison of the average ring-widiths and mean sensitivity

for each of the Goldsmith Street mean curves,



GS sample no,of no,of years estimated
number rings sapwood spanned felling
rings AD date

35-40-2 A/D 2L8 11 775.- 1022 c.1040
41-54~12 C 98 19 918 - 1015 c.1020

R 130 - ‘854 - 983 post ¢,1010
L7-40-14 97 _‘ 859 - 955 post ¢.980
49-36-6 A 135 3 836-.~ 1018 c.1040

B 103 - 912 - 1014

c 113 - 901 - 1013

D 126 - 880 ~ 1005

E 123 - 882 ~ 1004

F 73+ - {c.900)937 - 1009

Table 4. Details of the incividual boards included in Feen

which are azbsolutely dated,

The

-
o

Carve 1

boards from context 45-3%6-5

orobably 211 came from the same tree and tine estimited felling date
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0 1 2 3 I 5 6 ? 3 9 boards
AD 770 7,0 11,0 11,0 5.0 6.0 1
780 8.0 9,0 9.0 13,0 12.0 8.0 10,0 8.0 12.0 6.0 1
790 11.0 16.0 16.0 11.0 11,0 12.0 12.0 12.0 17.0 12.0 1
800 1%.0 10,0 14.0 10,0 12,0 13,0 11.0 9.0 15.0 130 1
810 17.0 12.0 14,0 10.0 17.0 16,0 15,0 5,0 5,0 5.0 1
820 4.0 5.0 8.0 8.0 7.0 7,0 10,0 7.0 5.0 50 1
330 50 7.0 8.0 90 8.0 9.0 9.0 12.0 7,0 10,0 1
840 8,0 7.0 9,0 10.0 10,0 16,0 10,0 10,0 8,0 9.0 1
850 10.0 8.0 130 1l1.¢ 12,0 13,0 9,0 10,0 11.0 1l2.5 3
360 2.5 12,0 1%.0 14,0 9,0 9,5 12.5 12.0 11,0 21.5 %
870 1¢.,5 12,0 17.¢ 13.5 8.5 11,5 14,0 11.0 8,5 19.0 3
330 16.3 18,0 12.7 18,5 14.0 14,5 19,0 20,2 21,0 12.6 6
890 18,2 19.6 17.8 11.8 15,6 19.4 17.2 1L4.8 10.4 14.4 6
900 19.2 16,8 16,2 1.5 16,0 15,5 18.3 15.3%3 11.7 7.8 7
910 11,2 14,3 20.9 15.4 11.0 8.9 6.6 11.7 12,7 11.9 g9
920 11.7 11.1 12,5 13.7 14,1 16,5 13,1 16,7 11,9 13.5 9
930 12.7 10,5 8.6 6.5 10.6 7.5 9.2 14,3 12.8 10.2 10
940 9.1 6.4 6.0 5,7 9,9 1l.4 10,9 12.9 11.6 10.2 10
950 12,9 9,0 13,1 12,6 12.8 10,3 7.7 1l2.0 12.5 10.7 9
960 11.% l2.4 7.5 9.6 7.9 7.9 9.6 10,0 13.4 1l2.6 9
970 13,0 8.7 10.0 8,1 5.1 8.2 10.0 13.7 7.6 12.2 9
930 13.6 8.4 15.2 14.5 8.2 15.2 11.6 15.2 12.5 12.2 8
990 8.7 16,1 9.5 1l¢4 14.1 141 10.4 13.4 14,4 17.7 8
10090 13.5 14.7 20.4 19,4 20,1 16.7 13.5 12,7 13.5 13,7 5
1010 10.3 10.6 11.4 13,8 10.2 12.0 7.5 10,0 9,5 7.0 1
1020 3.0 7.0 7.0 1

Takle 5 ., HMean ring-width values (0,1lma) from A,D, 775 to 1022 for Mean
Curve 1, based on 10 oak boards from the GS site. The number of boards

involved in each decade is given on the right,



0 1 2 3 Iy 5 6 7 3 9 Boards

0 8,0 9.0 9.0 7.0 7.5 3.5 7.5 7.5 7.0 2
10{ 9.0 7.5 6.5 8.5 8.0 8.0 7.5 8.0 8.5 2.5 2
20| 7.5 7.0 10.0 8.0 5.5 6.0 6.5 8.5 7.5 8.5 2
30| 9.0 7.5 5.5 7.0 9.0 7.0 6.0 8,0 9.5 7.5 2
4O | 7.0 7.5 9.5 8.5 7.00 7.0 6.5 8.0 8.5 9.0 2
501 9.0 8.0 7.5 9.0 9.0 8.3 9.7 10,2 10.2 9.7 4
60| 8.2 8.7 10.2 12,2 8,5 11,0 12.0 10.0 11.0 11,5 4
7201 9.5 10.2 7.5 8.5 10.5 8.7 10.2 8.7 8.2 10.0 6
g | 8.3 8.0 7.8 10,0 8.5 10,3 9.3 11.0 12.2 8.8 6
90 | 6.7 6.8 7.2 8.0 7.8 3.0 8.3 8.7 8.2 6.8 6
100 7.8 9.7 9.5 11.3 11.7 8.6 8.4 9.2 10.4 8.0 5
110 | 9.2 10.6 9.6 10.0 9.3 10.4 9.0 11.6 9.8 8.4 5
120 | 9.4 8.6 10.4 8.6 9.4 7.0 7.4 7.8 9.2 9.2 5
130 { 8.0 8.8 8.8 8.2 9.0 9.8 7.2 6.2 5.3 5.7 3
40 | 6.0 6.0 7.0 8,0 8.3 8.3 10.3 7.3 5.7 7.7 3
150 | 7.0 8.3 7.0 7.3 9.7 8.0 7.0 6.7 7.7 10.0 3
150 | 8,0 8.3 9.0 10.5 9.0 9.0 10.0 8.0 1
Table € . lean ring-width values §0.lmx) for the undated 167 year Mean

Curve 2, based on ® boards from the GS site.

from the same o2k tree,

The hoards vrobably all came



0 1 2 3 N 5 6 Vi 8 9 boards
0 LOo,0 33%.0 39.0 32,0 L46.5 36,5 39.0 38.5 36,5 2
10 2l.5 30.% 37.0 24,5 23,0 138.0 26.2 18,5 17.2 21.6 5
a0 2.7 13.7 16.2 13,3 16.0 16,0 16,2 10.5 10.0 13,5 6
30 15,3 11,8 12,0 15,2 16,2 15.6 15.0 14,8 16.0 17.7 6
Lo 12.8 1l.5 11.3 15,0 23%.2 16.3 16.8 18,0 12.5 9.2 6
50 15.2 14,8 15.2 14,% 15,2 10.5 11.2 13.8% 14,3 17.0 5
60 18.4 14,6 16,2 11.0 15.0 11,2 11,0 13,2 11.2 1l2.2 L
70 7.2 7.5 10,% 10,0 7.5 8.2 10.7 9.3 10.7 10.7 3
80 14,7 9.3 7.7 -~ 8.3 6,0 6.5 7.0 7.5 11.0 12,5 2
90 14,% 13,0 14.5 1Lk,0 15.5 14.% 15,0 17,0 22.0 19,0 1
100 13,0 10.0 10.0 8.0 11.0 13,0 13,0 21.0 10.0 15.0 1
Takle 7 . Ilean ring-width values (O,1mm) for the undated 109 year

fean Curve 3 based on & oak boards from the G§ site.



Guildhall Goldsmith St Trichay St
mean 1 775-1022 811~1216

compared to: . t t

overlap in overlap in
years years

Trichay St, Exeter 6.70 -

811-1216 212
(Hillam, 1979a) ‘

Dublin | - 5.12 13,12

855-1306 168 362
(Baillie, 1977b)

Belfast no overlad 6.49

1001l-presant 216
(Baillie, 1977a)

Lloyds Bank
Pavement ,York 0. 48 3.50

778-956 179 145

(Morgan, unpub)

South-east Fngland 5.32 4,88

R 01103 243 385
(Fletcher, 1977)

Germany west of Rhine 3.53 ' 2,08

(Trier) 501 300
822-present
(Hollstein, 1965)

South Germany 2.02 1.68
(Munich) 191 334
832-present

(Huber & Giertz-Siebenlist,
1969)

Table 8 . Guality of cross-matching betwesn the two Lxeter curves, from
Goldsmith St and Trichay St, and reference curves from different parts of

Western Zurope.



0 1 2 3 by 5 6 7 8 9  boards

0 27.0 25.0 18.5 17.5 22.5 17.5 19.0 10,0 10.0 2
10 | 16.5 13.5 33.5 30.5 30.5 22.5 14.0 15,0 10.0 21.0 2
20 6.0 12,5 16.0 28.0 13.5 16.5 5.5 5.0 9.5 9.0 2
30 8.0 12,0 16.5 14.3 20.7 19.0 16.0 18,3 20.7 23.7 3
4o | 33.3 25.3 28.0 8.7 13.7 13.7 19.3 25.7 17.3 21.3 3
50 | 17.0 13.5 8.5 17.5 16.0 15.0 21.5 24.5 8.5 13,0 2
60 5.0 8.0 19.5 16.5 17.0 6.5 7.5 11.0 3.5 3,5 2
70 7.5 8.5 15.0 11.0 19.5 21.0 20,0 2

Table g, i#ean ring-width values (0Q,lmm) for the undated 76 year -

beech chronology, based on three bozrds from the GS site,



Curve: Average ring-width,mm: Mean sensitivity:

Exeter Goldsmith

Street, 16th century 1.59 0.365
Germany _

1320-1543 1.26 0.252
Germany

1560~1730 0,81 0. 407

Table 10, Details of the Exeter beech mean curve compared to the two
published sections of the German mean curve {(Hollstein, 1973b and a

reapectively).
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