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Summary 

Timbers from medieval structures excavated at Eastgate, 
Beverley, during 1984 were sampled for tree-ring 
analysis with a view to providing a more precise dating 
framework for the site. Thirty-four of the 177 samples 
were species other than oak and these were identified. 
The oak samples produced a site master curve covering 
the period AD 858-1310. Over half of the measured oak 
timbers were dated, thus providing probable dates of 
construction for many of the structures. 

Author's address 

Dendrochronology Laboratory 
Department of Archaeology and Prehistory 
University of Sheffield 
SHEFFIELD S10 2TN 

0742 768555 x6082 

~ Historic Buildings and Monuments Commission for England 



Dendrochronological Analysis of Timbers from Eastgate, Beverley, 
1984 

INTRODUCTION 

In 198'• a large number of medieval timbers were revealed when 
excavations were carried out by the Humberside Archaeological 
Unit at Eastgate (site code - BE84l in Beverley. A total of 177 
timbers were sampled for dendrochronological analysis. 
Archaeological evidence indicated that there were at least 
eleven phases which date from circa 1111/11th century to circa 14th 
century, phase A being the earliest and L the latest phase from 
which timbers were obtained. The timbers were associated with 
various features and structures, ranging from layers including 
wood fragments to drains and earth fast post buildings <Table 1). 

Eastgate is one of a series of excavations in Beverley carried 
out by the Humberside Archaeological Unit during 1979-1984. 
Much of the excavation programme has centred around the site of 
the Minster <Figure ll. Three of these excavations, Hall Garth 
bridge <Hillam 1981), Dyer Lane <Groves & Hillam 1985) and Lurk 
Lane <Groves & Hillam in prep) revealed timbers which have been 
the subject of previous dendrochronological studies. Timbers 
from Hall Garth bridge and Dyer Lane were successfully dated, 
producing two chronologies spanning the periods AD 11111112-1324 and 
AD 91113-1183 respectively. Due to the close proximity of the 
sites it was expected that the two chronologies would 
crossmatch but this was not so. The timbers from Lurk Lane, 
thought to be 11th or 12th century, did not date even though two 
different chronologies existed for Beverley, and crossmatching 
between individual ring sequences from the site is virtually 
non-existant. 

Due to the problems previously encountered with analysis of 
medieval timbers from sites in Beverley a pilot study was 
carried out on 19 samples from Eastgate to evaluate their 
suitability for tree-ring dating <Hillam & Groves 1985). Six of 
the samples were dated so analysis of the remaining 158 samples 
was carried out. 

The aims of the study were firstly to date the structures and 
phases and thereby produce a third chronology for Beverley, and 
secondly to resolve some of the problems that occur with 
medieval timbers from Beverley. The timbers forming the pilot 
study are also re-examined and discussed in this report. 
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METHOD 

The samples were deep frozen for a minimum of 48 hours to 
consolidate the wood and therefore to provide a firmer cross 
sectional surface. The cross section was prepared with a 
Surform plane, whilst the wood was still frozen, to produce a 
surface on which each annual growth ring is clearly defined. 
Occasionally further cleaning with a sharp knife was also 
required. 

At this stage the samples were divided into oak (Quercus sppl 
and non-oak. Oak is relatively easily identified due to the 
presence of distinct ring porous annual growth rings and wide 
medullary rays running radially from pith to bark (eg 
Schweingruber 1978: 144l. The non-oak samples were identified by 
taking thin sections from the transverse, radial and tangential 
planes, and e>:amining them under a microscope. All non-oak and 
any oak samples with unclear ring sequences or with insufficient 
rings (tree-ring sequences of less than 311! are generally not 
unique and so cannot be crossmatched reliably) were considered 
unsuitable for dating purposes and were therefore not measured. 

The ring widths are measured by placing the sample on a 
travelling stage connected to an Apple II microcomputer <Hillarn 
1985: figure 4). The sample is observed through a low power <llll><l 
binocular microscope. As each ring is traversed a signal is 
sent to the microcomputer. The width of each ring, in units of 
lll.lll2mm, is automatically recorded in the microcomputer's memory 
and displayed on the VDU. When the ring sequence of a sample 
has been measured it can be printed out and also stored on a 
floppy disk. 

The sequence of ring widths of each sample is represented as a 
graph, known as a tree-ring curve, on transparent 
semi-logarithmic paper. The tree-ring curves are compared 
together visually by superimposing two curves, sliding one curve 
past the other and searching for similarities in the patterns of 
wide and narrow rings which would indicate that the timbers had 
some period of growth in common. As well as the visual 
matching, a computer program <Baillie & Pilcher 1973) is also used 
for crossmatching. It measures the amount of similarity between 
two ring sequences by calculating the value of Student's t for 
each position of overlap. Generally a 1:_-value of 3.5 or over is 
acceptable if it is accompanied by a good visual match. 
Computer matching must always be checked visually before it can 
be accepted, since spurious results occasionally occur. 

It is usual for curves from a particular conte>:t or phase to be 
compared against each other initially. A site/phase master 
curve is then produced from any matching curves by taking an 
average of their ring widths. A master curve is more likely to 
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produce a date than the ring sequence of a single sample when 
compared with a dated reference chronology. This is because 
the master cut·ve enhances the common climatic signal but 
reduces the 11 background noise" resulting from the local growth 
conditions of individual trees. However the pilot study had 
indicated that crossmatching was likely to be very poor between 
samples from individual phases. Consequently all individual ring 
sequences were compared directly with various reference 
chronologies (see Appendi>·< 1 for details). The most commonly 
used reference chronologies were Dyer Lane, East Midlands 
(Nottingham tree-ring group, unpublished) and England <Baillie & 
Pilcher pers comm). 

When dating relies upon the individual sequences being compared 
directly with reference chronologies, samples with more than 5121 
rings are usually prefered. Any high _!-values were checked 
visually and sequences which gave consistent dates were 
averaged together to produce phase master curves and finally a 
site master curve. All dated ring sequences from each phase 
were also compared against each other as before. 

The results only date the rings present in the timber and 
therfore do not necessarily represent the felling date of the 
timber. Sapwood, the outer part of a tree, is very important in 
the determination of felling dates. In oak, it is easily 
differentiated from the heartwood, usually by its colour, but 
also because the large springwood vessels of the sapwood are 
hollow, whist those of heartwood are filled with tyloses (Jane 
1 97121: 38). 

If the sapwood on a sample is complete the exact felling year 
can be given. However, because the amount of sapwood in an oak 
tree is relatively constant, it is possible to estimate the 
felling year even if only one ring of sapwood has been 
preserved. A recent study shows that the 95% confidence limits 
for the number of oak sapwood rings for British trees older 
than 3121 years, are 1121-55 rings, ie 19 out of every 2121 samples 
examined are likely to have more than 1121 and less than 55 
sapwood rings <Hillam et al forthcoming). This sapwood estimate 
is used throughout the report. Where sapwood has been 
completely removed, which frequently occurs due to its 
susceptability to fungal and insect attack, the addition of the 
minimum sapwood allowance <1121 rings) to the date of the last 
measured heartwood ring produces the probable terminus post 
quem for felling. As the number of missing heartwood rings is 
unknown, the actual felling date may be much later. The 
estimation of felling dates can sometimes be further refined by 
grouping together timbers from the same context or structure. 

Construction usually followed soon after felling since in 
medieval times timber was rarely seasoned (see for example 
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Hollstein 198121 or Rackham 1976). At this stage of tree-ring 
analysis, however, factors such as stockpiling or timber re-use 
must also be considered, since they might affect the 
interpretation of the tree-ring dates. Thus, whilst the 
production of dates is a completely independent process, their 
interpretation can be refined by studying other archaeological 
evidence. 

DATING THE OAK TIMBERS 

Details of orientation and number of rings of all samples are 
given in Table 2. The ring sequences of 112 oak samples were 
measured. Despite the poor correlation between the individual 
ring sequences, 61 were dated. All undated sequences, including 
those of less than 5121 years, were compared with all individual 
dated ring sequences and phase masters. Seven phase masters 
(Appendi;< 2) were produced and finally a site master spanning the 
period AD 858-131121 <Tables 3 and 4). Full details of results are 
given in Appendi:< 3 and a summary is given in Figure 3. 

Phase A 
Only one phase A sample <752) was sent for analysis. As this 
was unsuitable for measurement, no dendrochronological date 
could be obtained for this phase. 

Phase B 
The ring patterns of 1586A and 1586C were almost identical 
(_!=13.2) and the dimensions of the samples were also very 
similar, indicating that these two timbers were probably cut from 
the same tree. No consistent results were obtained when 
comparing the sequences to reference chronologies so the timber 
from this conte>:t remains undated. 

Phase C 
Five samples were dated, of which two had sapwood. Sample 1112, 
associated with a deposit including wood fragments, gives a 
terminus post guem for felling of AD 112185. Sample 1583 gives a 
date of felling between AD 11121121-114121. 
Three dated timbers <129121, 1547, 1623) were from an earthfast 
post structure. They are probably contemporary and the 
presence of sapwood on 1623 indicates a felling date of AD 
111212-114121. 

Phase D 
Of the si>< dated samples, three (655, 655B, 1129) are associated 
with an earthfast post structure. If these are contemporary a 
felling date of between AD 1117-1155 is indicated. Samples 111121, a 
post, and 13121121, associated with a pit, cannot have been felled 
before AD 112121 and AD 1121 respectively. Sample 1162, associated 
with a stake and wattle fence has retained its full complement 
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of sapwood, indicated by the presence of the waney or bark 
edge. As the outer ring is complete it was felled in the winter 
or early spring of AD 1093/94. 

Phase E/F 
A total of 27 samples were dated from phase E/F. Samples from 
contexts 922, 959, 986 and 1020 are drain timbers and are part 
of the same feature, refered to in this report as drain 1. The 
seven dated samples from conte>:t 959 are all radially split 
planks of similar dimensions. Sample 959.3 was felled in the 
period AD 1148-1193. The felling dates of the other si:-: timbers 
range from after AD 973 to after AD 1101. Archaeological 
evidence indicates that they are contemporary with 959.3. If 
they are primary, it is possible that 959.7 and 959.9 have been 
cut from the inner part of a tree trunk, whereas 959.2, 959.10, 
959.4 and _2'59.1 have been cut from the outer heartwood rings of 
the trunk (Figure 2>. However, they may be secondary timbers, 
having been robbed from previous construction periods for 
re-use. 

Four timbers from conte:<t 986 were dated. Samples 986.2, 986.3 
and 986.4 were felled after AD 1132. The remaining dated sample, 
986A, has a heartwood-sapwood transition of AD 1073-111183. The 
date of the outermost sapwood ring is AD 1127 and this does not 
appear to be the bark edge. It is not unknown for oak trees to 
have 60-70 sapwood rings and in fact the sapwood statistics 
indicate that seven of the 143 Eastgate oak timbers are likely 
to have either more or less than the quoted sapwood range of 
10-55 (see above). If 986A is contemporary with 986.2, 986.3 and 
986.4 it would have to have at least 61ZJ sapwood rings. 

Seven samples from conte>:t 1020 were dated. Three of these 
samples ( 11Zl2ill, 11ZJ20. 8, 11ZJ21ZJ. 9>, all radially split timbers, 
crossmatched with !-values of over 9.1ZJ and it is possible that 
they were cut from the same tree. Again the dates of the 
outermost heartwood rings are staggered in time. The estimated 
felling date is based on 111120.5 and 1020.8 which have sapwood 
transitions of 1134 and 1124 respectively. This gives a felling 
date in the range of AD 1143-1178. 

The single sample from conte>:t 922 remains undated. Two 
samples (959.11ZJ and 1ill21ZJ.11Zll crossmatch with a high "!:_-value (8.6). 
The samples have very similar dimensions and the ring patterns 
are almost identical. Thus it appears likely that contexts 959 
and 1ill21Zl are contemporary. If context 986 is also contemporary 
a felling range of AD 1148-1178 is obtained for the timbers used 
in the construction of drain 1. This would necessitate 986A 
having 76-106 sapwood rings which, although unusual, is not 
impossible. 
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The samples from conte>:t 791 are part of a wooden bowl/vat 
feature which is related to drain 1. The Eastgate tub (sample 
791 TUB> remains undated although two tentative dates were 
obtained. Its ring measurements were carried out manually using 
a Beck eyepiece. The curvature of the object may affect the 
ring width measurements as it meant that it was not possible to 
measure on the true radial. However, three timbers from this 
context were dated and produced a terminus post quem of AD 
1137. 

Samples from conte>:t 725 are also associated with a drain, 
refered to in this t'eport as drain 2. Two of the timbers (725.1 
and 725.~ were dated giving a terminus post quem for felling of 
AD 1168. 

Four other timbers (468, 691, 1121/l and 1283> from phase E/F were 
dated. The respective felling dates of 468 and 691 are after AD 
1151 and AD 1151-1196. Samples 1121/l and 1283 are associated with 
a stake and wattle alignment and in the absence of sapwood give 
a terminus post quem of AD 1111)7 and 111l27 respectively. 

Phase G 
Si>< samples were successfully dated, of which four <711, 712, 713 
and 796) are from a rear e>:tension .of an earthfast post 
structure. Timbers 711, 712 and 796 had retained sapwood and 
the date of their heartwood-sapwood transitions range from AD 
1136-1146. The outer ring of 713 is AD 112l15, but the orientation 
of the inner rings suggest that they were very close to the 
pith. Although re-use should be considered it is possible, 
assuming that 713 is a primary timber, that a large number of 
heartwood rings are absent due to it having been split from the 
inner part of a trunk, unlike 712 and 796. The bark edge is 
present on 711 but the outer rings were counted rather than 
measured as they were very narrow. Therefore the felling date 
obtained for the timbers from the earthfast post structure 
e>:tension is circa AD 1161/l. A felling range of AD 1152-1196 is 
obtained for sample 1166, also associated with the earthfast 
post structure. 

The remaining dated sample (883) from this phase had retained a 
full complement of sapwood rings. The outer rings were unclear 
and therefore the felling date is circa AD 1159. 

Phase H 
Three samples from this phase were dated of which one, 891B, had 
retained sapwood giving a felling range of AD 1131-1166. Samples 
550 and 647A are both associated with a chalk pathway. Neither 
have retained sapwood but, assuming that they are contemporary, 
cannot have been felled before AD 1152. 
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Phase I 
Six samples from different structures and contexts were dated, 
none of which had retained sapwood. Further archaeological 
evidence may possibly indicate whether any of the samples are 
likely to be contemporary. If all si>: samples are contemporary a 
terminus post quem of AD 1185 is obtained for phase I. 

Phase J 
Sample 481 was measured but the ring pattern was distorted by 
the presence of knots. The sequence was not dated. 

Phase f\ 
The single oak sample (666) was unsuitable for measurement so no 
dendrochronological date could be obtained for this phase. 

Phase L 
Four oak timbers associated with a timber lined garderobe were 
dated. None had retained sapwood but if they are contemporary 
they could not have been felled before AD 122111. Two of the 
three dated samples from conte>:t 745 had retained sapwood and 
a felling date of AD 131111-1339 is indicated. 

Sample 883/485 was successfully dated but had not retained any 
sapwood. The terminus post quem of AD 1131 cannot indicate 
conclusively which phase this sample belongs to. 

INTERPRETATION 

Tree-ring dates were obtained for timbers from seven phases. 
By examining these results it is possible to provide a basic 
dating framework for the site. Unfortunately interpretation of 
the felling dates was made difficult due to some dated timbers 
having been re-used and single timbers coming from apparently 
unrelated features and conte>:ts. As will be seen below, further 
refinement of the dating framework given by the tree-ring 
results may be possible if other archaeological evidence is 
taken into account. 

Phase C 
Seasoning of the timbers associated with the earthfast post 
structure, other than through one or two years storage is 
unlikely and it is probable that they were used quite shortly 
after felling. The felling date of sample 1583, associated with a 
fence, is almost identical to that of the earthfast post 
structure timbers. However, archaeological evidence indicates 
that the fence was constructed before the earthfast post 
structure. The felling dates for the timbers can neither confirm 
or refute this suggestion, but do at least show that it is 
possible. The original function of 1112 is unknown but it is 
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possible for it to be contemporary with timbers from the fence 
or the earthfast post structure. 

Phase D 
The results indicate that the earthfast post structure was 
probably constructed in the period AD 1117-1155. Timbers 131210 
and 111121 may be contemporary with the earthfast post structure. 
However, the stake and wattle fence appears to have been built 
in AD 1093/94 or shortly afterwards. This suggests that it 
pre-dates the structures from phase C. As this construction 
date is based on only one timber it is possible that 1162 is a 
secondary timber which has been re-used from an earlier phase. 
Further archaeological evidence is needed to indicate which of 
these two suggested interpretations is the more likely. 

Phase E/F 
Archaeological evidence indicates that timbers from contexts 959, 
986 and 11212121 are contemporary and part of the same 
structure/feature. Dendrochronological analysis and the 
estimation of felling dates show that this is probable, though 
some timbers may have been re-used. Thus, the construction of 
drain 1 appears likely to have been during AD 1148-1178, shortly 
after felling. The felling dates of the timbers associated with 
the wooden bowl/vat feature (context 791) are also consistent 
with this feature being contemporary with drain 1, although this 
cannot be proved from tree-ring evidence. 

The felling dates of the timbers from drain 2 indicate that it 
was built after AD 1168. These timbers, and also 468 (part of 
the shoring in a pit) and 691, may either be contemporary with 
or post-date drain 1. Neither of the timbers (1120 and 1283) 
from the stake and wattle alignment had sapwood, so the 
tree-ring dates do not help with the precise dating of the 
structure. 

Phase G 
The dated earthfast post extension timbers indicate that it was 
built circa AD 1160. It seems likely that post 883 is 
contemporary with these timbers. Archaeological evidence 
indicates that a further dated timber <1166) formed part of the 
original structure and it therefore seems probable that it was 
felled during AD 1152-1160. This suggests that the extension was 
built within approximately eight years of the construction of the 
original earthfast post structure. 

Phase H 
Neither of the two timbers associated with the chalk pathway 
were structural, so the tree-ring dates do not help with the 
precise dating of the pathway. Timber 891B, a plank, formed part 
of the shoring in a pit. It may have been inserted in the mid 
12th century, as suggested by the felling date, however it is 
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possible that it is a re-used timber like the other undated 
plank (891Al from the same pit. 

Phase I 
None of the timbers had sapwood, so the felling dates are not 
precise and some timbers, for e:-:ample 653, show signs of re-use. 
The timbers were from unrelated conte>:ts and had various 
functions. They did not appear to be associated with any major 
structure. If it is assumed that phase I timbers are broadly 
contemporary or at least re-used, then all that is indicated is 
that some form of construction was taking place after AD 1185. 

Phase L 
The timber-lined garderobe cannot have been constructed before 
AD 122111. There is no evidence for re-use of the timbers but 
the amount of heartwood missing is unknown so construction may 
have taken place much later. The sill timbers (conte:-:t 745) 
associated with a barrel pit are probably primary timbers and 
therefore used in construction during the period AD 131111-1339. 

THE TIMBERS 

Of the 177 samples received from the Eastgate site, 34 were 
found to be species other than oak. Twenty three of these were 
alder <_Alnus spp) including a root, 4 were ash <_Fra>:inus sppl, 3 
were willow (Salix sppl and 1 was Acer spp <Figure 4). The 
remaining 3 non oak samples, one of which was coniferous, were 
too badly decayed for further identification. Two samples from 
phase C, 161115.2 and 1623, were burnt on one side. They were 
not, however, associated with the same structure. 

It is noticeable that phases K and L, the two latest phases, 
consist of mostl!-J non-oak timbers. Assuming that this is not 
due to sampling methods, it may suggest a reduction in the 
amount of oak available. This could possibly be due to the 
decline of Beverley as a port resulting in less timber entering 
the area or due to locally depleted stocks. 

Alder 
Alder is the second Jr.ost common species found on this site 
after oak. It was present in phases C, E/F, f( and L. The 
samples were mainly from complete stems and in most cases the 
bark was preserved. Three samples <161115.1, 725. 7, 11112111.6) were 
from worked stems. Sample 161115.1 had been hewn to give a 
square post. Samples 725.7 and 11112111.6, both associated with 
drains from phase ElF, appeared to have been split from larger 
stems. Where possible the season of felling has also been 
determined <Table 2b). In general it appears that the alder 
samples were from winter felled parent trees. 
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The average diameter of the stems, e:<cluding the bark, varied 
from 5121mm to 14121mm, with the larger samples coming from phase L. 
The youngest stem was about 6 years old when felled, and the 
oldest about 28 years, but the majority were within the region 
of 14-24 years old. The average ring widths were not highly 
variable which would suggest that the alders grew under fairly 
similar conditions. 

Ash 

The four ash samples were associated with the two drains from 
phase E/F. Samples 725.8, 725.1121 and 959.5A were from 
tangentially split planks whereas 959.5B was from a quartered 
timber. The planks had between 2121 and 3121 rings and were all 
also narrow-ringed. However, 959.5B had about 9121 rings and the 
average ring width was wider suggesting that the trees grew 
under varying conditions. 

Willow 

Sample 16121121 (phase Cl and 82B <phase U were from complete stems 
including bark, but 161215.2 <phase Cl appeared to have been split 
from a larger timber. The untrimmed sample from phase C had 
been felled in winter or early spring (pre-growing season). The 
sample from phase L (82Bl contained about 28 rings and had been 
fell<.d in winter. 

Acer spp 

Stake 1542 from phase C contained 28 rings and still had its 
bark attached. The outer ring appeared to be incomplete 
indicating that the stake was felled during the summer. 

Conifer 

The only coniferous sample was found in phase C. It was a 
radially split plank which was associated with a chalk-lined 
garderobe. 

Oak 

A small proportion of the oak timbers were untrimmed roundwood, 
usually less than 6121 years old. The vast majority of timbers 
come from larger, older oak trees and have been trimmed or 
worked in some way. Some timbers, although shaped, were left 
virtually whole <eg 1522>; others were trimmed to a greater 
e:<tent on one or more sides <eg 662, 1129) so as to produce a 
square/rectangular shape. Many of the timbers appear to have 
been split from much larger trees. Samples 959. 7, 11212111 and 653 
are radially split segments, whilst 11218, for e><ample, is a 
tangentially cut segment (Figure 2). The remaining timbers are 

1121 

\ 



halved or quartered trunks <eg 420, 661, 986.10) which had been 
hewn into the required shape. 

The age and size of trees used was variable throughout all 
phases. The youngest stem (802) was 12 years old when felled 
and the oldest (65.1) approaching 3011! years. The timbers with 
bark edge present were mostly felled in winter and tended to be 
less than 611! years old; the notable exception being 972 which 
was over 1511! years old. In general, during the medieval period 
trees seem to have been felled under 11110 years old, and often 
at about 7111 years <Rackham 1976). However, it is noticeable that 
at least half of the timbers from Eastgate, must have originated 
from parent trees aged over 11110 years. 

The size of trees is more difficult to assess as many of the 
samples are radially split segments with neither pith nor 
sapwood present. The diameter of the trunks however must 
range from approximately 0.1 to 1 metre plus. Sample 691, for 
example, which has retained some sapwood, must have been from a 
trunk of approximately 1 metre diameter. 

The average ring widths vary from 0.69mm to 5.43mm. This wide 
variation is apparent in all the phases and indicates that some 
of the trees must have grown under conditions that were 
limiting, possibly in dense woodland, whilst others had more 
favourable conditions and perhaps experienced less competition. 

During the examination of the oak timbers in terms of the size 
and age of their parent tree, and the average width of their 
rings, it becomes obvious that there is a great variety of 
material, even within a single phase. Additionally the lack of 
significant similarity between the tree-ring curves of the 
timbers indicates that there were probably several diverse 
sources of timber. It is possible that this variety of material 
may result from the exploitation of a large area of woodland. 
However, Beverley was an important port before the growth of 
Hull and may well have served as a distribution centre for 
timber. Thus timber from many sources may have been available 
in Beverley. The Eastgate tub, as yet undated, is quite likely 
to have been imported from another region of Britain. It is 
interesting to note that many of the Eastgate samples 
crossmatched well with the Dyer Lane chronology but not Hall 
Garth bridge. This suggests that the Dyer Lane and Eastgate 
timbers are from similar sources, possibly local, where as the 
Hall Garth bridge timbers appear less likely to be of local 
origins. 
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CONCLUSION 

The study of these samples has proved successful in that 61 of 
the 112 measured samples were dated and used to estimate 
construction dates for structures from several phases. From a 
dendrochronological point of view the success rate for the 
dating of the timbers is good, as although it is true that the 
majority of tree-ring rhronologies for the historic period can be 
dated, it is not so for individual ring sequences (Hillam 1986). 
Due to the lack of similarity between single sequences it was 
necessary to treat all Eastgate timbers as individuals. In this 
instance it becomes apparent that it is necessary to include all 
available samples in the analysis so as to improve the dating 
success rate and therefore the precision of the felling dates. 

The results indicate that there was an almost continuous period 
of construction throughout the 12th century and that the latest 
felling period occured in the early to mid 14th century. 
Tree-ring analysis also suggests that the timber was obtained 
from several diverse sources. It is likely that the probable 
importation of timber from other regions of Britain will continue 
to cause problems with tree-ring dating in the area. However 
further detailed work concerning the provenance of the timbers 
using dendrochronological, and also documentary evidence, where 
available, may resolve some of the porblems encountered. 

The master chronology produced from the Eastgate timbers 
covered the period AD 858-1310 and has already proved useful 
for dating other timbers from Lurk Lane (Groves & Hillam in 
prep), a previously undated site from Beverley. 
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Figure 1: Medieval Beverley and the excavation sites - 1 Wylies Road; 2 Dyer Lane/Walkergate; 
3 Highgate; 4 Minster Moorgate; 5 Eastgate; 6 Dominican Priory; 7 Hall Garth; 8 Lurk Lane; 
9 Constitutional Hall; 10 St Nicholas• Church; 11 Long Lane watching brief (reproduced from 
Armstrong 1985). 
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Figure 2: Diagram showing how some of the timbers may have been 
produced. 



··Figure J: Bar diagram with ring sequences arranged according to their 
phase groupings. Sapwood is indicated by shading; H/S indicates sapwood 
transition; e - indicates presence of unmeasured rings; b/e indicates 
bark edge is present. 
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Figure 3 (cant) 
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Figure 4: Summary of tree-ring samples. 
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Table 1: List of contexts in numerical order. 

context number 

7 

10 

22 

40 

47 

65 

82 

96 

103 

108 

109 

118 

178 

193 

262 

419 

420 

426 

431 

468 

478 

481 

485 

550 

556 

593 

640 

647 

653 

655 

656 
660 

661 

662 

666 

phase 

L 

L 

L 

L 

L 

I 

L 

L 

L 

L 

L 

L 

K 

K 

L 

I 

I 

K 

I 

E/F 

G 

J 

D 

H 

I 

I 

I 

H 

I 

D 

E/F 

I 

G 

G 

K 

structure/function 

pile positions 

associated with chalk lined garderobe 

pile position 

pile position 

associated with chalk lined garderobe 

pile positions 

pile positions 

associated with timber lined garderobe 

beam - possible threshold 

associated with timber lined garderobe 

associated with timber lined garderobe 

associated with timber lined garderobe 

pile positions 

pile position 

pile position 

pile position 

post 

pile position 

layer 

shoring in pit 

layer 

pile 

deposit including wood fragments 

associated with chalk pathway-not structural 

pit 

pit 

part of gully 

associated with chalk pathway-not structural 

post 

earth fast post positions 

post position 

post 

earth fast post position 

earth fast post position 

pile position 



Table 1 (cont) 

context number phase structure/function 

668 I post 

691 E/F pit 

709 H pit 

711 G earth fast post position - rear extension 

712 G earth fast post position- rear extension 

713 G earth fast post position - rear extension 

714 G earth fast post position 

715 G earth fast post position 

725 E/F drain 2 

727 H post/stake 

737 G earth fast post position - rear extension 

745 L sill timbers associated with barrel pit 

751 ? ? 

752 A scatter of wood chippings 

791 E/F wooden bowl/vat feature 

796 G earth fast post position - rear extension 

802 G earth fast post position - rear extension 

812 E/F earth fast post alignment 

813 E/F earth fast post alignment 

879 E/F post position 

883 G post 

891 H shoring in pit 

898 E/F pit 

922 E/F drain 1 

933 E/F pit 

959 E/F drain 1 

972 E/F layer including timber fragments 

982 E/F pit 

983 I stake 

986 E/F drain 1 

1020 E/F drain 1 

1022 ? ? 

1103 E/F post position 

1110 D post position 

1112 c deposit including wood fragments 



Table 1 (cont) 

context number 

1120 

1128 

1129 

1157 

1158 

1162 

1166 

1167 

1247 

1283 

1290 

1300 

1304 

1314 

1324 

1372 

1408 

1507 

1522 

1542 

1543 

1547 

1569 

1571 

1573 

1576 

1583 

1586 

1598 

1600 

1601 

1605 

1612 

1613 

1614 

phase 

E/F 

D 

D 

E/F 

E/F 

D 

G 

G 

D 

E/F 

c 
D 

D 

E/F 

E/F 

D 

D 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
B 

c 
c 
c 
c 
c 
c 
D 

structure/function 

stake and wattle alignment 

post position 

earth fast post position 

earth fast post alignment 

earth fast post alignment 

stake and wattle fence/gully line 

earth fast post position 

earth fast post position 

post position 

stake and wattle alignment 

earth fast post/plank 

pit 

earth fast post position 

pit 

post position 

pit fill 

stake and wattle fence/gully line 

post/stake 

earth fast post position 

post/stake 

post/stake 

earth fast post/plank 

post position 

post/stake 

post position 

tree root 

fence alignment 

scatter of wattle, stakes and timber 

earth fast post/plank 

earth fast post/plank 

earth fast post/plank 

fence alignment 

earth fast post position 

posts/stakes 

stake alignment 



Table l (cant) 

context number phase structure/function 

1618 D ? 

1622 c earth fast post/plank 

1623 c earth fast post/plank 

883/485 D or G ? 



Table 2a: Details of oak tree-ring samples, Sketches are not to scale; 
+ - indicates unmeasured rings! sapwood is indicated on sketches by 
shading;*- indicates bark edge is present. 

context timber total no sapwood mean ring sketch maximum 
number number of rings rings width dimensions 

(mm) (mm) 

Phase A 

752 752 fragmented 

Phase B 

1586 1586A 71+ 2.90 ~ 275x90 

1586 1586B 46 1.59 ~ 90x55 

1586 1586C 54+ 2.51 ~ 195x80 

Phase c 
1112 1112 81 1.46 (tlJJJfD 140x60 

1290 1290 89 1.78 ~ 255xl55 

1507 1507 c.23 c.7 9 l70xl40 

1522 1522 +47 14-16 4.26 m 340x310 

*1543 1543 24 lJ • 165xl40 

1547 1547 67 1.90 ~ 245xl25 

1569 1569 c,80 @ , .. ~ 175x45 

*1571 1571 31 31 1.71 • 145x65 

1583 1583 +68+ y 1.26 oomf~ uu 160x60 

1598 1598 26 10 ~) 190x45 

1601 1601 34 11 5.43 ~ 205x85 



Table 2a (cont) 

context timber total no sapwood mean ring sketch maximum 
number number of rings rings width dimensions 

(mm) (mm) 

1612 1612 +47 10 3.82 ~ 310x260 

*1613 1613.1 29 8· ~ 170x80 

1613 1613.2 c,21 c.21 • 130xl10 

1622 1622 50+ 1.71 ~ 250x110 

1623 1623 62+ y 0.87 a l80xl00 

Phase D 

485 485 89 1.09 llrmiDll 105xl5 

655 655 157 1.45 ~ 260x250 

655 655B 100 1.96 ~n I I 1D 205x75 

1110 1110 110 2.12 ~ 275xl60 

1128 1128 40+ 5.19 a 340x300 

1129 1129 89 12 2.44 • 360x235 

*1162 1162 62 24 0.93 a 120x60 

1247 1247 c.37 ~ 165xl45 

1300 1300 70+ 2.99 ~ 500x450 

1304 1304 37 28-32 1.51 e 140x95 

1372 1372A 86+ 1.17 ¢11 !IIJ;D 125x30 

1408 1408 c.65 y - 125x55 



Table 2a (cont) 

context timber total no sapwood mean ring sketch maximum 
number number of rings rings width dimensions 

(mm) (mm) 

*1614 1614 37 14-15 2.01 80x75 

Phase E/F 

468 468 94 1.30 d$111!IW 150x10 

656 656 186 1.29 - 295x90 

691 691 +124 7 2.84 f!!rrttildJ 480x70 

725 725A 27 7 ®£!J1P 145x45 

725 725B 39 27-28 1.37 ~ 85x40 

725 725.1 +118 0.97 :mJTirrm 185x30 

725 725.2 54 2.14 ~ 135x65 

725 725.3 56 8 1.78 ~ 210x80 

725 725.4 +81 1.30 Uli!l' 'i!ffi 140x20 

791 791.1 87 1.61 d'!l I liiiJ.l> 155x20 

791 791.2 123 1.10 ({]JI!/AitlJ 145x45 

791 791.3 193 1.62 d 245xl00 

791 791.4 84+ 1.08 "il''li'l!ll! 160x15 

791 791.5 90+ 1.23 4 " !\ 1\ll:J" 1 155x20 

791 791.6 47 2.12 fff jj I i' "' 110x20 

812 812A c.19 ~ 85x85 



Table 2a (cont) 

context timber total no sapwood mean ring sketch maximum 
number number of rings rings width dimensions 

(mm) (mm) 

813 813 broken 

879 879 +97 1.38 • 190xl50 

898 898 78 1.07 qmm:\JI 95xl5 

922 922 49 1.05 ~ 100x40 

933 933 15 2 (ffllJTn•> 60x15 

959 959.1 91+ 0.76 (f}!l!li!IO llOxlO 

959 959.2 82+ 0.73 all n 11 "' 105xl0 

959 959.3 50 7 1.34 fll tiiJ1JI 75xl5 

959 959.4 71 1.17 Qf] 'IJ!11D 100xl5 

959 959.6 broken 

959 959.7 79 1.42 120x10 

959 959.8 46 1.72 _([[f]Jfll 90x20 

959 959.9 98 1.42 (/)11'/fft, 155x20 

959 959.10 68 1.74 «!ill II ll l30x20 

959 959.11 80 2.21 - 185x75 

972 972 115+ y 0.78 <llftiDr 150x50 

982 982 107 2.30 ([!II IIIII~ 270x75 

986 986A 58+ y 2,06 - 190x80 



Table 2a (cent) 

context timber total no sapwood mean ring 
number number of rings rings width 

(mm) 

986 986.1 85 1.72 

986 986.2 91+ 1.66 

986 986.3 98 1.39 

986 986.4 59 2.37 

986 986.5 158+ 2.03 

986 986.6 148 1.16 

986 986.6(2) 81+ y 0.64 

986 986.8 narrow ringed 

986 986.9 knotty 

986 986.10 33 17 4.13 

1020 1020 181 1.83 

1020 1020.2 53 1.22 

1020 1020.3 67 2.09 

1020 1020.4 knotty 

1020 1020.5 +91+ y 1.16 

1020 1020,8 187 4 1.52 

1020 1020.9 174 1.93 

1020 1020.10 67 1.63 

sketch maximum 
dimensions 

(mm) 

<ttttJfi II 1 IJ/fD 180xl5 

~ 145xl5 

:;}I/ 1//H§; 155x45 

~ 345xl25 

~ 185x20 

130x95 

170x55 

260x220 

195xll0 

(\\1\\\\1\{!"Th 375x55 

m 75xl5 

150x25 

125x55 

rt)li!ipqO 135xl0 

335x75 

!t+JJIIIIJiill 380x80 
IDU lfWV 

Bjlf!ill!O 125x20 



Table 2a (cont) 

context timber total no sapwood mean ring sketch maximum 
number number of rings rings width dimensions 

(mm) (mm) 

1103 1103 broken 

1120 1120 +130+ 0.87 • 205x80 

1157 1157 broken 

1158 1158 75+ l.OO ~ l75xl30 

1283 1283 133+ 1.09 dlll/itl!t!d@ l80x35 

1314 1314 84+ 4-7+ 1.92 ~Htll;lW l80x50 

1324 1324 17 4 65x60 

Phase G 

478 478 87+ 0.91 • l20x65 

661 661 +56 7 2,80 WJJj l35xl30 

662 662 70 25 1.49 ~ 235xl75 

*711 711 60+ y 1.37 ~ 225xl30 

712 712 71 16 2.72 W'''W' 'II I d 
225x75 

713 713 116 1.85 (J1l[fjjfJ 235x75 

714 714 172+ 1.65 - 3l5xl25 

715 715 8 5 ~ 130x40 

737 737 18 7 ~ l50x70 

796 796 71 l 2.56 l90xl0 



Table 2a (cont) 

context timber total no sapwood mean ring sketch maximum 
number number of rings rings width dimensions 

(mm) (mm) 

*802 802 12 12 llOxllO 

"883 883 82+ 29-36 l. 70 • l50x85 

1166 1166 96 ll 1.64 ~"''' 0 '""\\ l70x30 

1167 1167 36+ 2.75 1iffi£tffi' l35x20 

Phase H 

~ 550 550 107 0.94 l35xl20 

647 647A 66+ 0,82 tfHWftp ll5x20 

647 647B +89 0.90 l50xl5 

709 709 87 1.34 ({I/ I IJ li> l30x25 

727 727 100+ loll rzlllll/) l80x75 

891 891A +86 1.53 <ffi7ft? I II 1JJ l65x25 

891 891B 72+ y 1.16 &fi/liiil!!!tl> l85x20 

Phase I 

65 65 37 12 1.64 • l30x75 

65 65.1 +130+ 0.65 - 175x80 

65 65.2 65 2.31 - 150x60 

419 419 27 - 55x45 

420 420 92 15 1.51 ~ 180x95 

431 431 27 9 ~ 65x25 



Table 2a (cant) 

context timber total no sapwood mean ring sketch maximum 
number number of rings rings width dimensions 

(mm) (mm) 

556 556 41 11 2.69 @!lliiiD 115x35 

593 593 129 1.80 CI!IIIiiii!EJ 255x45 

640 640.1 80+ 0.79 ffl!l'll'" 80xl0 

653 653 112 1.95 225x75 

660 660 narrow rings 195x90 

668 668 124+ 1.41 275xl70 

983 983 +50 0.93 85x60 

Phase J 

481 481 95 21-25 1.17 ~ 95x95 

Phase K 

666 666 narrow rings ~ 200x200 

Phase L 

~ 82 82A narrow rings 145xl30 

96 96.1 56 1.67 w l05x90 

96 96.2 +66+ 1.69 ~ 160x50 

96 96.3 121+ 0.80 ((J/JfjJ l30x75 

103 103 knotty ~ 130x70 

108 108 89 1.18 ~ 295x35 

109 109 110+ 0.99 ~ 125xll0 



Table 2a (cont) 

context timber total no sapwood mean ring sketch maximum 
number number of rings rings width dimensions 

(mm) (mm) 

118 118 44 2.93 l30x45 

745 745A 106 1.76 240x75 

745 745B 132 20 1.11 230x75 

745 745C 44 2.17 170x95 

745 745D +126+ 4+ 1.43 ~ 305x50 

Phase D or G 

883/485 883/485 92 1.42 140x70 

Phase unknown 

751 751 fragmented 

1022 1022 19 ~ 85x80 

Eastgate tub - phase E/F 

791 791TUB +80+ y 0.86 



Table 2b: Details of non-oak samples, The number of rings is an 
approximate value; sketches are not given for untrimmed roundwood 
samples, 

context timber species no of sample season sketch/dimensions (mm) 
number number rings trimmed felled excluding bark 

Phase c 
1542 1542 Acer 28 no summer? 85x60 

1573 1573 ? ? yes ~ 120x75 

1576 1576 Alnus 
root 

1600 1600 Salix 12 no summer 155x130 

1605 1605.1 Alnus 12 yes ~ 60x50 

1605 1605.2 Salix 25 yes ~ 140x75 

Phase D 

~ 1618 1618 ? 16 yes 130x85 

Phase E/F 

725 725.7 Alnus 18 yes ~ 80x40 

125 725.8 Fraxinus 25 yes @'!;!) 80x20 

125 725.10 Fraxinus 30 yes 175xJO 

791 791A Alnus 16 no winter? 55x50 

791 791B Alnus 22 no winter 55x55 

791 791C Alnus 25 no winter 60x55 

791 791D Alnus 15 no winter 65x65 

959 959.5A Fraxinus 20 yes 140x20 

959 959.5B Fraxinus 90 yes e 120x70 



Table 2b (cont) 

context timber species no of sample season sketch/dimensions (mm) 
number number rings trimmed felled excluding bark 

1020 1020.6 Alnus 28 yes 80x40 

Phase K 

178 178.1 Alnus 12 no winter 75x75 

178 178.2 Alnus 15 no winter? 75x70 

178 178.3 Alnus 10 no ? 60x50 

193 193 Alnus 18 no winter 85x75 

426 426 Alnus 6 no ? 50x50 

Phase L 

7 7.1 Alnus 25 no ? 140x135 

7 7.2 Alnus 23 no ? 125xl25 

7 7.3 Alnus 18 no ? 100x90 

7 7.4 Alnus 16 no ? 85x80 

10 10.1 Alnus 18 no winter lOOxlOO 

10 10.2 Alnus 25 no winter 85x80 

22 22 Alnus broken 

40 40 Alnus 25 no ? 130x130 

47 47 conifer yes !B\:XW 140x30 

82 82 Alnus 20 no ? 120x105 

82 82B Salix 28 no winter 125xl20 

262 262 Alnus 16 no summer? 80x70 



Table 3: Ring width data of the Eastgate master. 

years ring widths (0.02mm) 

AD 0 1 2 3 4 5 6 7 8 9 

number of 
samples per 

decade 

858 53 48 1 

860 36 76 80 57 67 53 79 51 86 73 1 

870 68 62 93 81 61 69 82 48 55 78 2 

880 86 llO 69 65 62 61 63 62 61 48 2 

890 70 52 61 60 62 58 62 45 40 41 2 

900 83 66 52 51 61 81 85 62 85 76 4 

910 80 104 105 84 90 58 77 90 73 78 6 

920 77 89 80 75 98 75 72 99 106 136 8 

930 135 109 114 86 102 87 122 118 92 83 9 

940 74 90 59 48 59 66 71 85 86 72 ll 

950 68 59 60 53 67 106 60 74 86 76 14 

960 65 58 54 85 91 64 68 78 85 70 14 

970 62 60 67 53 65 66 55 57 52 56 13 

980 63 50 65 80 60 76 85 69 60 59 15 

990 69 74 71 81 76 91 90 75 79 78 17 

1000 90 93 90 102 82 73 74 80 112 92 21 

1010 93 80 91 100 63 84 78 70 67 67 23 

1020 66 78 75 83 73 78 78 85 90 86 27 

1030 94 85 70 89 71 73 70 94 89 77 32 

1040 72 71 82 58 62 72 68 85 87 88 36 

1050 58 62 54 52 46 77 72 69 72 61 35 

1060 72 70 65 60 65 60 80 92 75 71 33 

1070 77 71 66 70 80 104 105 100 104 84 32 

1080 95 62 74 85 68 90 83 66 77 81 33 

1090 72 76 76 69 63 74 59 68 80 74 29 

llOO 72 53 60 79 60 74 74 71 79 60 25 

1110 52 61 63 65 73 76 80 77 78 53 20 

1120 53 66 87 97 84 86 71 71 79 69 18 

1130 82 89 82 78 82 89 70 63 87 67 16 

1140 101 111 105 97 91 95 94 88 105 129 13 

1150 109 99 75 85 83 69 65 75 54 69 6 

1160 89 85 76 82 58 71 89 103 96 103 5 

1170 102 96 84 86 84 102 111 91 

1180 55 62 95 131 74 71 75 70 
90 81 

47 53 

6 

4 



Table 3 (cont) 

years ring widths (0,02mm) number of 

AD 0 1 2 3 4 5 6 7 8 9 samples per 
decade 

1190 51 39 64 87 73 69 94 76 51 61 4 

1200 61 86 69 114 69 64 51 45 47 45 4 

1210 48 52 32 39 36 37 30 JO 31 42 3 

1220 56 52 53 72 78 64 87 56 67 76 3 

1230 64 60 45 34 64 77 58 105 77 100 3 

1240 48 34 27 38 54 54 61 77 57 68 3 

1250 49 62 55 82 72 87 55 91 50 47 3 

1260 71 76 101 117 81 68 79 83 105 71 3 

1270 57 87 88 77 70 67 42 44 40 76 2 

1280 71 68 66 74 88 91 58 36 33 68 2 

1290 88 110 96 101 55 46 51 57 38 44 1 

1300 43 53 50 43 41 51 42 54 46 58 1 

1310 58 1 



Table 4: Results of comparisons between the Eastgate master 

(AD 858-1310) and dated reference chronologies, 

chronology 

Bilby 

Bristol 

Carlisle medieval 

City Med 

Coppergate medieval 

Coppergate Viking 

Dublin 

Dundas Wharf 

Dunstable 

Dyer Lane 

East Midlands 

England 

Exeter 

Germany Munich area 

Germany Trier area 

Hall Garth 

Hartlepool 

Hen Domen 

Hull 

Nantwich 

Ref6 

t-value 

7.9 
6.8 

5.9 

5.6 

7.3 

5.9 

6.2 

7.2 

6.3 
9.2 

13.9 

10,0 

6.4 
3.9 

6.3 

4.0 

3.2 

5.7 

4.8 

4.5 

5.8 



Table 5: Summary of tree-ring dates. 

timber number date span of rings sapwood transition felling date 

AD AD AD 

Phase C 

1112 1006-1086 after 1096 

1290 978-1066 after 1076 

1547 990-1056 after 1066 

1583 989-1100 1086 1100-1140 

1623 988-1102 1086 1102-1140 

Phase D 

655 951-1107 after 1117 

655B 992-1091 after 1101 

1110 1001-1110 after 1120 

1129 1024-1112 1101 1112-1145 

1162 1032-1093 1070 1093/94 

1300 1021-1111 after 1121 

Phase E/F 

468 1048-1141 after 1151 

691 1005-1148 1142 1151-1196 

725.1 981-1158 after 1168 

725.4 1047-1147 after 1157 

791.1 1033-1119 after 1129 

791.2 1005-1127 after 1137 

791.6 1046-1092 after 1102 

959.1 961-1101 after 1111 

959.2 988-1072 after 1082 

959.3 1096-1145 1139 1148-1193 

959.4 989-1059 after 1069 

959.7 909-987 after 997 

959.9 866-963 after 973 

959.10 1003-1070 after 1080 

986A 1000-1127 1073-1083 circa 1127 

986.2 1018-1122 after 1132 

986.3 1010-1107 after 1117 

986.4 1047-1105 after 1115 

1020 924-1104 after 1114 



-------------------------- ~~-------~ ---~--~~--~~--------···--·-·- ----~-~ 

Table 5 (cant) 

timber number date span of rings sapwood transition felling date 

AD AD 

1020.2 942-994 after 1004 

1020.3 946-1012 after 1022 

1020.5 1041-1142 1134 1143-1188 

1020,8 941-1127 1124 1133-1178 

1020.9 925-1098 after 1108 

1020.10 1001-1067 after 1077 

1120 893-1097 after 1107 

1283 858-1017 after 1027 

Phase G 

711 1036-1160 circa 1136 circa 1160 

712 1082-1151 1136 1151-1190 

713 900-1015 after 1025 

796 1076-1146 1146 1155-1200 

883 1075-1159 1121-1128 1159 

1166 1057-1152 1142 1152-1196 

Phase H 

550 1036-1142 after 1152 

647A 987-1132 after 1142 

891B 900-1131 circa 1112 1131-1166 

Phase I 

65.1 873-1157 11fter 1167 

593 1047-1175 after 1185 

640.1 1022-1108 after 1118 

653 1026-1137 after 1147 

668 907-1040 after 1050 

983 1029-1123 after 1133 

Phase L 

96.1 1127-1182 after 1192 

108 1122-1210 after 1220 

109 1068-1182 after 1192 



I Table 5 (cant ) 

timber number date span of rings sapwood transition fel l ing date 

AD AD 

A 

118 

745A 

745B 

745D 

1108-1151 

1166-1271 

1179-1310 

1153-1291 

1291 

1285 

after n61 

after 1281 

1310-1345 

1294-1339 

Phase D or G 

883/485 1030-1121 after 11.31 



APPENDIX 1 
·-·-~----- ------·-· ----·--·· 

Details cf reference chronologies used in the dating of the 
Eastgate tree-ring sequences 

chr'Dnologt.~ 

Bilb~, Nottinghamshj_re (Morqan Ltnpublished) 
Bristol (Hillam 1984) 
Carl.isle medieval (BaiJ.lie & Pilcher pers comm) 
City Med, London (SDL unpublished) 
Copper··qa.t:!::? medieval~ YD·(·k (SDL unpublished) 
Copperqate Viking, YcJrk (SDL !Jnpublished) 
Dublin (Baillie 1977) 
Dundas Wharf, Bristol <Nicholson 1985) 
Dunstable~ Bedfordshire (Bridge 1983) 
Dyer Lane (Groves & Hillam 1985) 
East Midlands <Nottingham Group unpublished) 
England <Baillie & Pilcher pers comm) 
Exeter Trichay Street CHillam 1980) 
Germany Munich area (Becker 1981) 
Germany Trier area <Hollstein 1980) 
Hall Garth, Beverley (Hillam 1981) 
l···iaY' t 1 '" poo 1 (Hi l 1 arn 1 983) 
Hen Dornen, Montgorneryshire (Morgan 1984) 
Hull CHillarn 19791 
Nantwich, Cheshire (Leggett 1980) 
Ref6 (Fletcher 1977) 

date span 

1084-1311 
10~l2-1239 

893-1600 
682-1159 
1031-1248 
715-1011 
855-1306 
T70-120~:: 

1172-1302 
903--1183 
882-1976 
'+04-1981 
799-1216 

370BC-AD1969 
400BC-AD1965 

1002-1324 
951-1212 
931-1049 
1126-1297 
930-1330 
780-1193 

ISDL - Sheffield Dendrochronology Laboratory) 



Details of phase master chronologies, including ring widths 
in units of 0.02mm 

rna s. t (-::f'r" 

[::A~)TPC 

E,c;STPD 
E:CA~>TPEcF: 

EASTPG 
EA::c.:TPH 
EAST PI 
EA~3TPL 

date span 

Ml97B·-l086 
AD9~:J l-11 L? 
AD858--l158 
1"tD1036-11S(:, 
AD987-11 '•2 
AD9il!7-l 1 T::) 
AD 1.068·-131 D 



EASTGATE BEVERLEY 
E: {0, :E3: --w .. F'" C: 

--------------------------------------------
TREE EG1290 STARTS AT YEAR 1 ENDS AT YEAR 89 N~ 89 

TREE EG1623 STARTS AT YEAR 11 EI~DS AT YEAR 72 N= ! ., 
Cl..::. 

TREE EG1547 STARTS AT YEAR 13 ENDS AT YEAR 79 N= 67 

TREE EG1112 STARlS AT YEAR 29 ENDS AT YEAR 109 N= 81 

-----------------------------------------·-----
MASTER STORED IN FIL_E CALLED EASTPC 
****************'***·~-~****************** 

EASTGATE BEVERLEY 
EASTFC: 
10? 

AD 978-1086 

1 1 1 1 1 
. .., ,_, -~

..:: L. ..._, 

1 1 1 60 ~59 

116 10:'; 
110 102 
12:' 96 
61 57 
f37 70 

119 El6 
16? 118 
108 ~~~7 

102 Bfl 
51 66 
6B 75 
63 58 

1 7El 2:3~~ 189 
105 lOt 10:2 
134 104 7't 
112 119 82 

1:3c, 1:'m 
Ell 8~/ 

62 
61 
71 
(~)9 

E37 
51 

1 q•:.l 

99 
104 
•Hl 
97 
"'8 
~)t:! 

3 3 3 3 3 ~ 3 4 4 
't 4 4 4 4 4 •I Ll. 4 4 

61 7~~:. 44-
4fJ 74 4Ll 

BEl 

::,4 ~56 b2 
40 47 42 

38 

~c·--;r 

,_J ._) 

4
., 

. ·-' 

49 
71 ·-r-:• 

I -.:• 

I ·-_, o, 

~5 5 5 5 5 5 .I 5 5 5 
r. ~- !::;' r::.- !:7 r.:: 
,_J ~J ,_J ... J .,_J ... J 

5 5 4 4 4 4 ~ 4 4 3 

2 2 2 2 2 2 ') 2 2 2 

TF·:EEf1 T NCUJDED ?\F':E -- EG 1290 EG 16Z3 U3l cH! E:G 111 Z EG 1 c;B:; 



MASTER CI~RONDLDGY 

Ec ,f"';, E> -T f3 ,:~ -w- EC: BE~'..)' E F;;· L_ E: '·•"' 
IE~<"'> E> .T. F· L) 

TREE EG655 STARTS AT YEAR 1 E~IDS Af YEAR 157 N= 157 

TREE EG655/B STARlS AT YEAR 42 ENOS Al YEAR 141 N~ JOO 

TREE EG1300 STARlS AT YEAR 71 ENDS Af YEAR 140 N= 7'• 

TREE EG1162 STARTS AT YEAR 82 ENDS AT YEAR 143 N= 

t-lASTEF': STOF:ED IN F H_E Cc\I .. LJcD U~!3TPD 

********~"*******~**1~******************~ 

EASTGATE BEVERLEY 
E?\~3TPD 

AD 951-1112 

162 

1 2:;:::; 
140 
73 

102 64· 1'1::) 1 E!-4 13Z 
1 ~;2 104 6 J 
6:3 7'71 67 

141 1 :54-
77 
DO 

~)2 68 
51 99 
117 116 
119 110 
136 ~~-:4 

131 9H 

46 
67 

69 45 !59 73 68 57 59 
82 73 103 116 9? 86 93 
138 120 109 116 103 157 110 
108 87 118 120 102 76 79 
ll~O 1 ~51 160 1.:2:3 1 :::;;~:i 169 1 7q 

115 114 91 99 149 J38 12~ 

104 
94 
7t) 
34 
El5 
149 
El7 
j_ ?:5 
112 

r:;~·i 

H3 
87 
75 
61 
72 

70 
·45 

f3:·.~ 

8::) 
11.1 

J 12 J ·:::~:i 1. ~s~~: ns:· 
-:~('! Ell 5~3 "/ 4 

~:c ...... 
•. J7 

93 

74 
U9 
74 
5El 
71 

I 1 

l ()2:. 

'il 
l1G 
1 .t ~)l 

l :'"1 l 00 fl I 
112 1 :1 3 7'7 

1 ~:.o 

"71 (c8 

11~.·; .1.0"2 
124 E:l 

76 
lU6 
t)O 
,.-,,-, 
T .• C. 

71 

1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 
J 1 1 1 1 1 1 I 1 1 
1 1 1 1 1 1 l 1 1 1 
1 2 2 2 2 2 2 2 2 2 
~ 3 3 3 3 3 3 3 3 3 

4 4 4 ~i 5 5 5 5 5 5 
~i ll 6 6 6 6 6 6 6 6 
6 6 t) (, 6 6 6 6 6 6 
6 6 6 b 6 6 t. 6 6 6 
6 6 6 t, 6 6 t} 6 6 6 
6 (I 6 t1 ~~ 6 6 6 6 t1 
6 6 6 b 6 6 t\ 6 6 6 
5 4 4 ~ ~ 3 ~ 3 3 ~ 

,..., " ...... 
_.:: £.. .. : 

TREEci INCLUDED {d\E ·-- El365:5 EI36:Jc5/f-J FG111U El'iJ :•;oo 1':!31 L'9 EG116:? 



EAS,-GATE BEVERLEY 
E. •"> !3 .T. F' E.~ rc:· 

MASTER STORED IN FILE CALLED EASTPEF 

*************************'**•*********** 

EASTGATE BEVERLEY 
Er'iSTPEF 
:!.o 1 

B6 
55 
6l. 
40 
47 

4EJ 
T3 
7EI 
48 
41 
61. 

54 60 
143 157 
95 96 
101 El'l 
7B 74 
102 ?7 
56 61 
r:· r:: t::- -~~ 

,.J ._j ~J ·~=-

73 77 

:.::;c; 76 E30 
6tl 6'-' 9:"; 
86 110 69 
70 c;'") 61 
56 ~-j9 44 
53 60 72 
61. 6fl 5~5 

176 1•l0 1'10 
8B 116 7•l 
?6 63 hl 
61 
69 
h3 
~j 1 
.!01 

I:.J4 
84 

112 102 92 79 94 
77 75 76 77 77 
78 75 90 80 73 
89 76 70 73 83 
87 86 55 59 49 
69 6? 77 71 62 
69 71 78 68 65 
93 71 BB i:J:;~ 6~3 

7~) 

78 
80 
69 

8') 

73 
6~~ 

49 

~-- f. 
,_IQ 

81 66 76 8() 8l~ 

t-..~5 ~56 81. 1. o3 Frt 
Tl 61 66 
::=i? 1 

tl1 

AD 858-1158 

b7 
61 

61 89 El.2 80 
117 117 107 !:'::') 
:':!EI 7~; El4 B4 
c'i7 MJ 1 t ~> 6~:: 

79 93 64 74 
b~~ 7~) 

70 56 
79 69 

·-y,..., 
I ..:~ 

69 
El.l 

62 
76 
T7 

1. o4 s:~i ?o 6B 
l 0~.3 
lN 
91 
h7 

! t:: o .. J 

75 
74 
70 
WI 
61.J 
44 

B;..'i 
7EJ 
T\ 
76 
?0 
7-::.-
91 

71 
T\ 

!:ii 
4E1 
h',;~ 

Ll ~:J 
44 
:'.i9 
1 15 
1 :2!:1 
104 
.,. ·-=-
/ -.. ) 
91 

76 
7B 
77 
89 
,-.r::· 
7 •. J 

6',2 

Fl6 

1 l l 1 1 1 2 2 
2 2 2 2 2 2 2 ~~ 2 2 
~ 2 2 2 2 2 2 2 2 2 

·~ ~r ~r ~ , ~ ~ ~r •·r ~ 

~ £ L L L ~ ~ £ L ~ 

2 3 3 3 3 ~ 3 ~; 3 ~ 

5 ~ 5 5 5 5 5 5 5 5 
5 5 5 6 ! 7 7 7 8 8 
9 9 9 9 9 9 9 9 9 9 
9 9 9 10 10 10 9 9 9 9 
9 9 9 9 9 9 9 9 9 9 
9 9 9 9 Q 9 9 9 1? 9 
9 10 10 9 9 9 9 8 8 8 
8 El 9 10 1 (! 1. 1 t 1 j C-' 1 ,, 1 '.-' 
12 1.2 t:~:; 1.2~ 13 12 1 .. , 1 ·:.) j".:> 1.2 
1 :r. 1 :3 1 :s n .n 1 :3 1 :r. 1 4 t 4 1 4 
14 14 14 t4 14 15 15 15 15 1~ 

l:":'i J.::i 1.::-r 1c, tt:) 17 17 11 11:1 t'1' 
20 20 20 LU tt; 19 19 :l9 1'7 1.9 
lH lEI 1-:-- .1/ 1'1 17 17 17 1? _1:-J 
1'7 J"! .!.{l 1~3 ~~:; :t~:.; t~:; 1~) 1~:1 l.~j 

1.'1- 14 1<1 111 1 •1 14 14 j.<] 1•1 '.<] 

14 l"J. t4 14 14 t:c; 1::r. 1 :•; 14 t•l 
14 13 13 13 1.~ 13 13 1.2 11 ll 
to 9 9 9 9 9 Y 9 9 9 

1? 9 8 8 !l 8 8 8 8 8 
6 6 ·~ 6 0 6 5 5 5 5 
5 5 5 5 4 4 4 4 3 3 
2111 111.\1 

n~:EES INCLUDED ?li~E - b~!3TfJDDS FI-\Ell'i5';rt Eiilol1 O~:CJ!·I EA!'.iT9E161•1 EilST7'i 1 t I b'•~i I '-
59i3 



E ?'l. !_3 T (3 p, ·11· lEO:: .E• EO:: \)' E: I';: L EC: .. .,, 
E: ?'11 :!:::> T'IP 13 

TREE EG711 STARTS Af YEIIR 1 ENDS AT YEAR 60 N= 60 

TF(EE EGfl8:"; SH\f':TS IH YU~f( ll-0 ENDE3 IH YE?IH 121 Noo B2 

TF:EE EG796 3rm:::rs AT YEI\R ··+1 ENDS AT YEN': 1 1 1 N~ i' 1 

Tf(E-:E EG]l2 coT?HHS AT YEAF: •+7 ENDS (lT YHH\ 1 16 Hoo '?'0 
------ -· -------- ·- ·-- --- ------ ·-· ------ --- ------ --· ------- ·--- -·· -- --------
i'IASTFR SfiJf':EcD IN FILE CALLED FASTPG 

*••*******************************~·**'*** 

EAf3TGIYrE BEVEF(LF'( AD 1036-1156 
EASTPI3 
121 

57 21 .30 -~~ ,...-' 
• .. •..:.. ~:. (? El<1 1~57 ~,f:J t37 142 1 1 1 t 1 1 1 1 

47 r) ":!' ..:.-_. :39 100 17 1 ~5 1 c· ... :~:.o 19 
~.,,., 

-..!£. l 1 1 1 1 1 1 1 1 
== <;11 7l c:r:: !"57 51 4~5 49 5EJ ~:;o 1 " 

,, 
~-

.. , 
" 2 

,, ,, 
•. J ,_J ,_./.,_I L L ..:: .. ::.. ..::: . .::. . .:~ 
q= 1 16 T'' r=!:::- 87 7'',) 72 1.2~.2 1:';';> 2f3 7 

,., ,, ,., ,, ,, ,., .. _, ,, ., ··:-

'"' ·-' ,,__, .. ::. ~:: ,_ .. ::. .~: L ...:: ,_ ·-' 
'")""")'~ ~21. 2 207 1 ;:)6 1 c:'·"""l 1 0~? 121 140 100 147 4 4 4 /j 4 4 " ~~: !:..- , .. 
...:.. . .:...._ .. ,_,_.::_ ' "' ,J "' 126 95 j 1 :? l 1fl lOB 92 94 '76 EJ:> 9'2 !::"" r;7 c: ~- C7 c~ ~ ) ~- t;:.- 5 '·' .J ,, ,_, ,J d ,, ,J 

70 9c; 100 100 91 62 6<;1 1. 0~3 60 EJ6 4 4 ,, •1 4 Lj 'l 4 4 4 
69 ::;9 ~57 4r} ~))' 51 l:d 69 104 91 lj 4 4 4 L~ •l ~~ 4 <l 4 
105 104 C''' 7L {:.9 65 El8 UB l ""'"''-· ' -" 1 ':.'0 147 4 4 4 4 11 1J l 4 4 4 
1 l.3 102 l 1 0 B4 10:3 lOB B~·) t;r; 

r ~·: 
c, .... , 
: ~·· 1(1() 'l 4 4 4 'I 4 •! 'l 4 4 

85 77 9:.:~ 7::. j ::~7 1 :::;~.) 1 '.?(?' l lB 1 (1"2 1 :::'..:1 4 LJ 4 /! ·1 l~ •I 4 'f 4 
1 1.5 1.0;5 1 17 1 if7 l 10 E39 l <):5 fo7 66 4~~; ~~ . -~ -~ 

··-' 
7 ·;: :.:;. ,, 

1 l 
36 1 

TF:EE!:l Ib!CLUDFD r'4F\E ·- El37l 1 Hi! l6L:_, I cGFlEI:S ECL'.'?6 EG7 t2 



t•1 ,q, STIER: C::HHDNDLDC-:J):'' 

EO: '"" E> rr· E> A -r [C::: BE: V IF.-C f=<: L_ E ..... , 
E A EJ; ·r F'"IH 

--------------------------------------·----
TF\EE EG647/A flTAHTS AT YE?\F\ 1 ENDS AT YEAf": 66 N= 6tS 

THEE EG550 STARTS AT YEAF\ ~'.)0 ENDS AT YEAR 156 N'~ 107 
-----------·----·---·---------·----------·------
MASTEH STOHED m FILE C{"LLED EASTF'H 
*************************************** 

EABTl'iATE BEVEF':LEY AD 987-1142 
EASTPH 

; 

15<S 

81 42 ";>"7" . ...:; .. _~ :3EI 58 51. 64 77 67 61 l 1 1 1 1 1 1 1 1 1 
~58 47 60 65 4'1 48 41!." ... :30 40 ~56 l. 1 1 1 1 l. l. 1 1 1 
4B 57 40 31 29 47 46 '"""""' ._) ,_J 41 45 1 1 1 l. 1 1 l. 1 1 1 
:>o 21. 28 21 :56 :37 43 26 26 27 l 1 1 1 1 1 1 1 1 1 
":'"'""\ 
--~..::. 23 ~r-. .::..J 45 :57 46 43 26 :21 -;r-;r 

._\._;, 1 1 1 l 1 1. 1 1 1 2 
57 4~) [~7" 54 4EI ~i6 40 -~· ...... 47 ::J~) 

., 2 ., ., ., ., ~ 2 2 ., 
,J._) ._;...::. ...::. ... ::. . .:~ . .:.. ~ ... ~ . ...~: 

58 62 6f3 41 49 40 ~37 4-:? 6'. 52 " 2 ., ., ·-· ., 
j 1 1 1 ~ ..:. . .::. .. :: . ..::. 

37 !:)l 50 57 54 47 42 4-0 3t::~ 4:J 1 l. l. 1 1 l. 1 1 1 1 
59 59 51 ~J7 4'-·-· :::::3 40 ~!.6 lf7 45 1 1 1 1 1 l. 1 1 1 1 
4:::; 39 I='"') J•. e•' 

...J • .::. 4:~; 60 59 44 50 r-.-e.~ 

~J .. J 1 1 l 1 l 1 1 1 l 1 
49 5B ::i7 1::7C: 

,J ... J 51 :::;~:; 36 47 47 44 1 l 1 1 1 J. 1 1 1 J. 
41 4~5 

1:~ ~, 

.,.JL 4'1 43 7C: 
. ..: .... J 4'1 =-:· ... 1·-~ 4~) 44 1 1 1 1 J. l 1 1 1 l 

e7 44 =s5 29 41 ::::.::. 77 42 38 47 1 1 1 1 1 J. l 1 1 J. ,_J._:. ·-··-·' 
38 48 .. 710: 

·-=· ,_1 :29 7!::' 
·.~•.J 40 42 4-[l 51 4 r} J. 1 1 l 1 l j 1 1 J. 

44 42 37 38 49 4':·1 3EI 44 :J6 33 1 J. 1 1 1 1 1 1 1 J. 
29 36 :3o 56 ::;s 47 l 1 1 1 1 l 

THEES INCLUDED (iHE -- Uo6471•~ El"3550 



MASTER CHRONOLOGY 

EASTGATE BEVERLEY 
E: ("> !'::'> ·r F'" T 

TREE EG668 STARTS AT YEAR 1 ENDS AT YEAR 124 N= 124 

TREE EG65/1 STARTS AT YEAR 12 ENDS AT YEAR 141 N~ 130 

TREE EG640/1 STARTS AT YEAR 116 ENDS AT YEAR 195 N= 80 

TREE EG653 STARTS AT YEAR 120 ENDS AT YEAR 231 N= 112 

TREE EG593 STARTS AT YEAR 141 ENDS Al YEAR 269 N= 1?0 

TREE EG983 STARTS AT YEAR 168 ENDS AT YEAR 217 N= 50 

MASTER STORED IN FILE CALLED EASTPI 
*************************************** 

EASTGATE BEVERLEY AD 907-1175 
EA!3TF'I 
269 

89 186 116 172 237 1. 9~5 
109 1 El~:) 8H 

110 72 
64 105 

-:rQ 
···'' 
46 
3£1 
39 
41 
37 
4-!5 

4:0'. 
43 
3? 
30 
29 

98 82 
123 90 

34 
48 
;::a 
~.20 

59 

·~· . .., .. ) ..:: 

40 

~)~::. !::Jt, 4EJ ;:i? 
40 46 41 4.-'[ 

7EI 1 <H 'i'~? El4 
~5B 60 
TT. EIU 
6~) El J 
~57 71 
5::;. 74 
74 '?0 
60 6? 
89 !:11 
7? 149 
115 14EJ 
1 ~~9 tt~·:i 

122 106 

::·;6 69 
71 102 
<~,~5 B3 
6!5 t:->1 
59 69 
76 4EI 
4:0) 41 
77 96 
1lfl 170 
169 150 
111 147 
111 97 

116 
7EI 
49 
29 

47 

7 ,. .. :' 
-;r •-. 
-..:•L. 

28 
:~~] 

i~() 

31 
34 

58 :~2 
1 o;:_) (;.!7 

96 
! 1.7 
C) •. .l 

72 
54 ~54 

56 70 
104 91-l-
154 92 
139 91 
137 100 
146 151 

'. •• 

lfJO 
El4 
42 
:2'7 
24 

24::::. 1 :39 l5t:l 
1 o6 79 Bcj 

1 1 1 j 1 1 1 1 1 
1 2 2 2 2 2 £ 2 2 2 

c:·t::• 
,J .... I 

26 
46 
42 

9'7 58 
.l!-0 37 

40 :~;:3 

::') 1 34 
27 l'!-l 
40 't 1 
:~:.o 26 
:2.7 ::::;o 
:3~3 ~} 1 
:~:.6 3:5 
44 ~J 1 
:39 ~-57 

c;7 76 
109 B1 
49 ::)7 . ~~2 

'72 
{:11 
79 

T7 
51 
74 

66 

8lf 
9C-' <;>() 104 
10") 1.18 171 
145 108 10~5 

104 100 .107 
171 170 181 

98 
46 
3EJ 
L~2 

:~:;5 

41 

~· ._) J, 

:37 
51 
43 
57 
7t 

2 2 2 2 2 2 ., 2 2 2 
2 2 2 2 2 2 2 2 2 
2 2 2 2 2 2 2 2 2 2 

,.., .. , ,....., 
~-~ ..:.. ...:: 

.2 2 2 
2 2 2 2 2 2 ? 2 2 2 
2 2 2 2 2 2 ~ 2 2 2 
2 2 2 2 2 2 2 2 2 2 
2 2 ? .2 ~~ '2 ,., 2 2 ::? 
2 2 2 2 2 ~ 3 3 3 4 
4 4 4 4 .s 3 ~~ 3 3 3 
~ 3 3 3 3 ~~ 3 ~ 3 3 
4 3 3 3 ~ 3 ~~ 3 3 3 

Ell 33~~3.3c;··444 

81 4 4 4 4 4 4 4 4 4 4 
4h 4 4 4 4 4 4 ~ 4 4 4 
75 4 4 4 4 4 3 ~ 3 3 3 
6B 3 3 3 3 ::·:. ~;. ~. ..:o 3 ~:; 

'70 ·~~ :3 3 3 ~J ~~ .. ·. 2 2 2 
73 2 2 2 2 2 2 ~ 2 2 7 
136 2 1 1 1 1 1 I 1 1 1 
87 1 1 1 1 1 1 1 1 
102 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 J 

TREES INCLUDED ARE - EG668 EG65/1 EG640/1 EG653 EG593 EG983 



EASTGATE BEVERLEY 
E: <'='IE> -r F" L. 

TREE EGliN GHHUEi AT YE!4H 1 HJDS l'lT YE(lf' 110 N~ 110 

TREE EG118 STARTS AT YEAR 41 ENDS AT YEAR 84 N= 44 

TREE EG108 STARTS AT YEAR 55 ENDS Al' YEAR 143 N= 89 

TREE EG96/1 STARTS AT YEAR 60 ENDS AT YEAR 115 N~ 56 

TREE EG745/D SfARTS AT YEAR 96 ENDS AT YEAR 221 N= 126 

TREE EG745/A STARTS AT YEAR 99 ENDS AT YEAR 204 N= 106 

TREE EG745/B STARTS AT YEAR 112 ENDS AT YEAR 243 N= 132 

1·1!\STER STCJRED IN F IL.E C!4LL.ED El\!:iTF'L. 
***·•*********************************** 

EASTGArE BEVERLEY AD 1068-1310 
EABTPL 
243 

.107 7fl 
8:5 85 
47 62 
29 27 
9E! 66 
1:30 61 
~i4 

109 
1 (H) 

40 
95 

t,6 
T'S 
1.24 
r=l::.~ 

.. J ... J 

1 o:~ 
Ell 

81 44 
76 49 
48 45 
24 l ~) 
64 B7 

7 7 S'O 
96 106 
102 106 
70 6El 
:104 136 

62 
3'1 
B6 
17''1 
,J . .:: 

67 76 64 60 
77 l.OO 48 34· 
~i7 68 4.'7' 62 

57 
41 
58 

76 
9~) 

f:JO 
116 
61. 
68 

(...,("":;. 

"1,_J 

64 
69 
'"!!'"'") 
·-'·"-

51 
68 
~)6 

:.::.o 
1:!4 

112 
~)6 

4::; 

100 

4'7' 
:.7 
41 
103 

112 E-33 69 
84 90 90 
107 10:::. 77 
EJ:-i 9'.? 75 
T7 4f'l fo:'\ 
70 67 El7 
1::-'1. 74 71 
EJ7 7~5 69 
114 69 64 
39 :36 ::;:; 
72 78 lA 
:~;4 (,fl. 77 
~)E3 5--l ~J 4 
El2 72 IF 

50 47 
105 71 

76 40 
68 

71 76 101 117 Ell 68 
57 1:!7 88 77 70 67 
71 6B 66 7'1 BEl 'tl 
88 110 96 101 55 46 

38 44 43 53 50 43 41 51 
46 58 5El 1 1 1 

140 85 
2B 2 1+ 
2El :z7 
40 ::;9 
.111 1oc; 
4lt 56 
A3 em 
70 69 
72 57 
87 100 
111 ? l 
75 70 
7'4 ?f:) 

~:il 45 
~50 ::::.o 
B? ~.)6 

~5(3 1 (l~) 
.61 77 
55 91 
79 En 
42 44 
~)B ~;6 

51 :-i7 
42 ~54 

1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 l 1 . 
1 1 1 1 1 1 .1 1 1 1 
1 1 1 1 1 1 1 1 1 
2 2 2 2 .2 2 2 2 2 2 
? 2 2 2 ~ ~ 3 3 3 4 
4 4 4 4 4 4 4 4 4 4 
4 4 4 4 4 4 4 4 4 4 
.~l 4 4 4 . :> :.:;. 3 3 :3 ::::; 
w) ~~ -~ ~ ~ 4 4 4 5 5 
5 5 5 5 ~ 5 5 5 5 5 
4 5 5 5 5 4 4 4 4 4 

4··4">44444 
Lj. lj /{. Lf Ll .tf 4 4 

4 4 
4 '+ 
4 ,, 4 :; 
~ 3 3 3 3 3 ~ 3 3 3 
3 3 3 3 3 ~~ ~ 3 3 3 
3 3 3 3 3 3 3 3 3 3 
3 ~ 3 3 ~ 3 3 3 3 3 
3 3 ~ 3 3 3 3 3 3 3 
3 3 3 3 2 2 2 2 2 2 
2 2 2 2 2 2 2 2 2 2 
2 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 

TREES INCLUDED ARE - EG109 EG118 EG108 EG96/1 EG745/D EIJ745/A EG745/B 



APPENDIX 3 
··-----~·-·······-· ·------ .. 

Details cf tree-ring results 

Context - context number 
Sample - sarr1ple number 
Resl.tlt2 -- date of ring sequence e>:cluding additional rings~ 

Samples are arr·anged in order of phase. 



APPENDIX 3 - RESULTS 

CO~I'fEXT SAMPl_E PHASE SPECIES RESULT! 

7 7 1 L alder re.iected ' ' . 
7 7. 2 L alder re.jected 
7 7 .3 L alder rejected 
7 7 . 4 L alder re.jected 
10 10. 1 L alder re_jected 
10 10. 2 L alder re~iected 
~~~ ~0 L alder rejected ~~ L~ 

40 40 L alder rejected 
47 47 L conifer rejected 
65 65 I oak Ltndated 
65 65~ 1 I oak dated 
65 65. 2 I oak undated 
82 82 L alder rejected 
82 82A L oak rejected 
CJ0 
LJL 82B L wi l low rejected 
96 96~ 1 L oak dated 
96 96. 2 L oak undated 
96 96. ' L oak undated u 

103 103 L oak re~jected 

108 108 L oak dated 
109 109 L oak dated 
1 18 1 18 L oak dated 
178 178. 1 K alder rejected 
178 178. 2 K alder re,jected 
178 178. 3 K alder rejected 
193 193 K alder rejected 
262 262 L alder rejected 
419 419 I oak re,jected 
420 420 I oak undated 
426 426 K alder rejected 
431 431 I oak rejected 
468 468 E/F oak dated 
478 478 G oak undated 
481 481 J oak undated 
485 485 D oak undated 
550 550 H oak dated 
556 556 I oak undated 
593 593 I oak dated 
640 640. 1 I oak dated 
647 647A H oak dated 
647 647B H oak undated 
653 653 I oak dated 
655 655 D oak dated 
655 655B D oak dated 
656 656 E/F oak undated 
660 660 I oak rejected 
661 661 G oak undated 
662 662 G oak undated 
666 666 K oak rejected 
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RESULT2 COMMENT 

918-1047 +110 outer & +45 inner rin 

narrow rings 

1127-1182 

very knotty 
1127-1182-
1068-1177 +5 outer rings; knotty 
1108-1151 

near pith 

1048-1141 

knotty 

1036-1142 -

1047-1175 
1022-1101 +7 outer rings 
987-1052 +80 outer rings 

1026-1137 
951-1107 
992-1091 

narrow rings 

narrow rings 
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COP..! TEXT ~3;':1~1~1 PLF PHr\E1E 
---------- -~--------- ------

o:~:i68 6,S8 I 
6'71 691 E/F 
"",?"09 709 H 
71. j 7l 1 G 
"/12 "(' l :2 (~ 

7l3 713 c; 
71 Lf 71 L~ G 
715 71:5 (:] 

"".725 725A E:/F 
7:~~5 72~5B E/F 
""?25 7~~:5 ~ 1 E/F 
725 7:~5. ~"2 E/F 
""?'25 725. 3 E/F 
7:25 725. '+ E/F 
725 725. 7 E/F 
725 725. 8 E/F 
725 725. 10 E/F 
7~C:.7 727 H 
737 737 G 
74-5 745A l_ 
'/45 745P. L 
7LJ5 7'+5C L 
'?45 745D L 
751 751 ? 

"?S;: 75:? r~ 

7'71 791A E/F 
""?91- 791P. E/F 
791 791C E/F 
'",791 791D E/F 
791 791 . 1 E/F 
791 791 ·-:· E/F . 4 . 

791 791 . 3 E/F 
791 791 ~ 4 E/F 
791 791 . 5 E/F 
791 791 " 6 E/F 
796 796 (::i 

f302 (30~-::: G 
812 SUA F/F 
U13 813 E/F 
879 879 E/F 
f:383/4t35 (383/485 D/G 
883 883 G 
H91 t:191 ~~ H 
891 891P. H 
U98 898 E/F 
922 922 E/F 
")33 933 E/F 
959 959. 1 E/F 
959 959. 2 E/F 

SPECIES HFSULT1 
--------- ----------------
oak da.ted 
CJ--7.!.k d,.J.ted 
CJ-:O'tk undated 
0-:::\k cia ted 
oak dateci 
oak cla bo-::d 
oak undated 
oak t-·ejectE·d 
oak rejected 
oak undated 
Da.k ci.E~. t: e d 
oak undated 
oak und.3.ted 
oak dated 
,-, l der rejected 
ash rejected 
ash rejected 
oak undated 
oak rejected 
oak dated 
oak dated 
oak undated 
oak da.ted 
oak re.jected 
oak rejected 
alder r·ejected 
alder rej£-:lcted 
alder rejected 
alder rejected 
oak elated 
oak dated 
oak u.nda.ted 
oak_ undated 
oak undated 
oak dated 
oak elated 
oak rejected 
oak rejected 
oak "('ejected 
oak undated 
oak dated 
oak dated 
oa.k undated 
oak dated 
oak undated 
oak undi3.ted 
oak rejected 
oak date;d 
oak dated 

F!ESUL T:? COMMEI~T 

907-1030 +10 outer rings 
1!():?5-11~8 --
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1036-1095 +60 rings to bark edqe 
1082-1151 knotty 
900~-1015 knott~.,.! 

1()41-1158 -
rings distoy-·tec:l 

1067-11'+7 

1166-·-1271 
1179-1310-

1163-1288 +3 outer rings 
fragmented 
small fragments 

1033-1119 
10(15-11::-~7 -

1046-1092 -
1076-11'i·6 

deca.yecl 
deca[Jed 

1030-1121 -
1075-1156 +3 outer rings 

911)0-971 

961-1051 
988-1069 

+160 outer rings 

+50 outer· ring~::; 

+3 outer rings 
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PHASE SPECIES RESUl_Tl F<ESUL.T2 COMJ•1ENT 

f) 59 
959 
959 
959 
C.f5c_! 

959 
c.? 59 
9~59 
cpsct 
959 
CJf'L: 

982 
c;g] 

9B6 
986 
986 
C,?86 
986 
986 
986 
986 
986 
986 
986 
1020 
1020 
1020 
1020 
102(1 
1020 
102(;,1 
1020 
:1.0:::0 
1022 
1103 
1110 
:1. 112 
1120 
:l 1 :::f3 
1129 
1157 
1158 
1162 
1166 
:!.167 
1247 
1283 
1290 
:1.300 

1_?59. 3 
959~4 

'7'59 .. 5A 
959 .. 5B 
9~·9 ~ 6 
959.7 
\l5ci~ 8 
959 .. 9 
957' .. 10 
959. 11 
972 
982 
983 
986A 
986. 1 
986.2 
986 .. 3 
986.4 
986.5 
986.6 
986.6(2) 
986.8 
986 .. 9 
986 .. 10 
1020 
1020.2 
1020.3 
1020. Lf 

1020.5 
10::-:0. 6 
1020.8 
1020.9 
10;;::0. 10 
10:22 
1103 
11 HJ 
11 LC:: 
1120 
1128 
1129 
1157 
1158 
1162 
1166 
1167 
1.247 
1283 
1290 
1300 

E/F 
E/F 
E:/F 
E/F 
E/F 
E/F 
E/F 
E/F 
E/F 
E/F 
E:IF 
lC:/F 
I 
E/F 
E/F 
E/F 
E./F 
E/F 
E/F 
E/F 
E/F 
E/F 
E/F 
E/F 
E/F 
E/F 
E/F 
E/F 
E/F-
E/F 
t:~/F 

E/F 
E/F 
7 

E/F 
D 
c 
E/F 
D 
D 
E/F 
E/F 
D 
G 
G 
D 
E/F 
c 
D 

0.3.k 

OEi.k 

E•.Sh 

ash 
Q,3k 

Q.3.k 

oak 
Od.k 

oak 
oak 
rJak 
oak 
oak 
oak 
O,::?~.k 

oak 
oa.k 
oak 
oak 
oak 
oak 
oak 
oak 
oak 
oak 
oak 
oak 
oak 
oak 
a.l der 
oak 
oak 
oak 
oak 
cJak 
oak 
O,C\k 
oak 
oak 
oak 
oak 
oa.k 
oa.k 
oak 
(J,~k 

oa.l.-.: 
oak 
oak 
oa.k 

dated 1 096-1li+S -
dated 989-1059 
\"e.j ected 
re.iected 
re.iected broken 
dated 909-987 
undated 
dated 866-·963 

1 0l'l:l-1070 -dc.'l. ted 
undated 
und.:;~.ted 

undated 
dated 
dated 
undated 
dated 
dated 
dated 
undated 
undO". ted 
undated 
rejected 
r·ejected 
unda..ted 
dated 
da.ted 
dated 
rejected 
dated 
rejected 
dated 
da.ted 
dated 
rejected 
re1ected 
dated 
dated 
dated 
undated 
dated 

c.35 to bark edge 

undated 
dated 
dated 
undated 
l"E'jected 
dated 
dated 
dated 

1 (;17 Lf- 1123 -
1000-1057 +70 rings 

1018-1108 +14 outer rings 
1.010--1107 -
1047-1105 

narrow ring!::;. 
ver·y knotty 

924--1104 
942-994 
946--1.012 

very knottu 
1043-1133 +9 outer rings 

941-1127 
925-1090 
1001-1067 -

broken 
1001-1110 knottu 
1005-H:l86 -
948-1077 +20 outer & +55 

rings distorted 
1024-1112 

decayed 

1032-1093 pith & bark edge 
1057-1152 

B:.iB-990 
978-1066 
1021-1090 

rings distorted 
+27 outer 
near· pith 
+21 outer"' 

rings 

rings 

inner r i n(.:.:J 
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CONTEXT SAMPLE PHASE SPECIES RESULT1 RESULT::? Cot1i'1ENT 
------- -------- ----- ------- --------- --------- -------------------------· 
1304 1304 D oak undated knotty 
1314 1314 E/F oak un d<:~. ted 
1324 1324 E/F oak rejected 
1372 1372A D oak undated 
1408 1408 D oak rejected narrDLll rings 
1507 1507 c oak rejected 
1522 1522 c oak undated 
1542 1542 c Acer rejected 
1543 1543 c oak rejected bark edge 
1547 1547 c oak dated 990-1056 
1569 1569 c oak rejected narrow rings 
1571 1571 c oak undated bark edge 
1573 1573 c 'I rejected 
1576 1576 c alder rejected root 
1583 1583 c oak dated 1018-1085 +15 outer & +29 inner \' ... in 
1586 1586A B oak undated 
1586 1586B H oak undated knotty 
1586 1586C B oak undated 
:1.598 1598 c oak rejected 
1600 161/JIZI c willow rejected 
1601 1601 c oak undated 
1605 1605.1 c alder rejected 
1605 1605.2 c willow rejected 
1612 1612 c oak undated 
1613 1613. 1 c oak rejected baY' k edge 
1613 1613.2 c oak rejected 
1614 1614 D oak undated pith & bark edge 
1618 1618 D ? rejected 
1622 1622 c oak undated 
1623 1623 c oak dated 988-1049 +53 outer ring-::.:; 


