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Billingsgate Lorry Park, City of London, 1982. Tree-ring analysis of the

Period V timberg

Introduction

Approximately 602 oak timbers at Billingsgate were sampled for
dendrochronology by the Museum of London’s Department of Urban
_ Archaeology. It was hoped that, with this relatively large number of
timbers, dendrochronology would provide a detailed and precise dating

framework for the site.

The timbers from Periods II and III were Roman in date (Hillam 19861},
but the remainder were medieval., The results from the 137 szamples
already analused from Period IV provided information on the first stages
of development of the medieval waterfront (Hillam 1987). They indicated
that both sides of the inlet were developed using timber felled in AD
1039/48 and reusing timbers felled in the late 18th century (phase IV.1
and IV.2). A stave front was then added to the west side of the inlet,
the timbers being felled in the period I@47-1078 (phase IV.4),

The Peripod V contexts represent a further development of the inlet. On
the west side of the inlet, the stave front of IV.4 was replaced by a
new frontage (V.1), and the IV.1 bank behind it was consolidated first
with gravel (V.2) and then with a timber and clay feature (V.3). The
addition of the timber and c¢lay structure to the gravel consolidation
caused a break in the slope of the bank, where there was some structural
activity or consplidation in phase V.4. Further development followed
(V.5), and in V.6 there is evidence for the construction of a revetted
bank at the west side of the inlet surmpunting the earlier Period V
embankment. This consisted of a series -of gravelly dumps containing
rough timber breastwork at intervals to contain the gravel. The revetted

bank also contained piles which were used to form an informal frontage.

Development was also evident on the east side of the inlet where the
original IV.Z bank was reconstructed to form a new V.8 bank. This was
similar to the structure on the west side, except that it reused timbers
fram the Period IV frontage. The final phase of Period V represents the

use and repair of the V.8 bank {(V.9).



Twe hundred and two timbers from Period V were sampled for tree-ring
dating, the bulk of the samples coming from the V.3 bank, where about
10% of the unworked and most of the worked timbers were sectioned. In
addition, two samples came from V.1, seven from V.4, 19 from V.&6 and 27
from V.8. The =samples were analuysed in 1987, those from phases V.1, V.4,
V.6 and V.8 being examined first, followed by the 147 samples from V.3.

The samples

Two timbers were sampled from the V.1 revetment, one of which was an
upright squared post (4788). The function of the other (7530) is

unknown,

The V.3 timbers were aligned N/5, parallel to the inlet, changing to E/W
at the south end following the main direction of the frontage. The
timbers tended to become larger towards the bottom of the layers. With
the exception of 7874, which was recorded as a boat or house timber, the
V.3 timbers were not recorded separately. Some were worked and octhers
unworked, but these details were not available until towards the end of

the studu.

The V.4 timbers were all worked. Three (5714, 3745, 5B12) were planks

with 5659 above. 6024 and 6@27 were found a little to the east, whilst

5624 was one of five robbed out stakes scattered to the north.

The V.6 timbers were either worked horizontal timbers or upright stakes
or piles. A group of the piles were set in clusters around N/B
horizontal timbers and extending beyond them to the south., Tuelve piles
{32469, 4635, 4643, 4645, 4b46, 5304, 5334, 5388, 5389, 5392, 5394,
5394R) and two horizontals (4771, 3387) were sampled, 4771 was recorded

as a reused domestic haseplate. Five other timbers were sampled: two
horizontals (54625, 575@) and three stakes (5423, 5424, 5981).

The clay and timber consolidation of the V.B east bank was mostlu

represented by N/S horizontal timbers, 27 of which were sampled.

Methods

The samples were prepared, measured and crossdated following the method

given in Hillam (1985). They were examined phase by phase in groups of
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about ten., Any samples with less than 48 rings were rejected, along with
any that had knots obscuring the ring pattern or had very narrouw,
unreadable rings (Appendices A, C). Usualluy the rings along only one
radius per sample were measured, but occasionally two or even three
radii wvere measured. This might be done if 1) the ring sequence was
particularly knotty or difficult to measure; 2) the ring sequence was
relatively short but had sapwood or bark edge; or 3) if the sequence was
undated but was considered particularly important, such as when there

were only a few samples from a particular phase (eg V.4).

The measured ring sequences were plotted as graphs to facilitate visual
comparison, and each sequence was compared by computer with other
medieval reference chronologies from London. At the start of the study,
the three chronologies used for comparison were CITY MED - made up of
tree-ring data from the City of London (Hillam unpubl), SOUTHWARK -
tree~-ring data from Seuthwark (Tyers unpubl), and BIG - the chronology
produced during the study of the Billingsgate conservation samples
(Hillam & Groves 1985). As the work progressed, various working masters
were constructed from the Period IV and V samples. These were also used
for dating purposes. Although the computer program CROS (Baillie &
Pilcher 1973) was used to save time, the results were checked visually.
Each ring sequence was checked against the other ring sequences ag well
as against the reference chronologies. A match was only acecepted if the
ring sequence crossmatched at least two others. SBuch careful checking
prevents the inclusion of spurious matches which may occur, especially

if the initial matching is done by computer,.

A new computer program SORT-STRING (Crone 19873 Okasha {9B7) was alsp
used in an attempt to handle the large number of data from V.3 more
efficiently. Based on the original CROS program, it compares each
sequence from a group against each other and calculates the highest
t-value per pair. (A simple explanation of the t-test as applied to
dendrochronclogy is given by Baillie, 1982 B2.) The resultcs are then
sorted so as to find internalliy consistent groups of sequences based on
the highest t-value. Thus, if a group A~E was selected, B would
crossmatch A, € would match A and B, and so on, with "match® in this

case being equivalent to the highest t-value, Since SORT-STRING is still



under development, traditional methods were used first, and any new

results whichk were indicated by SORT-STRING were checked visually.

The program was designed chiefly for short pak and non-oak ring
sequences, and has been used successfully on prehistoric tree-ring data
{Crone pers comm). This was the first time that it had been used on a
large group of samples from a complex urban context. Although it was
used initially on the sequences from phase V.3, it was later applied to

the remaining ring sequences from Period V.

The results from the visual and computer crossmatching were set out as a
bar diagram (Figs 2,3) to make it easier to estimate felling dates (see
Appendix C). 1t was not always necessary to estimate felling dates
because a few of the samples had bark or bark edge, so that the felling
date is exart to the year, eg &340, or occasionally the season, eg 3904,
(If the auter ring is completely formed, the tree wags felled in winter
or early spring whilst it was dormant, but if there is only spring wood
present, then it was felled in late spring or early summer.} On some
samples, eg 4732, the bark edge was present but the outer rings were too
narrow to measure. Instead a rough count of the unmeasured rings was
made, and an approximate felling date given. Where the sapwood was
incomplete, a sapwood estimate of 18-35 rings was used to calculate the
95% confidence limits for the period of felling (Hillam et al 19B7). In

the total absence of sapwood, the probable terminus post quem for

felling is given by adding ten years to the date af the last measured

heartwood ring.

Results

Details of the samples are provided in Appendix A, whilst sketches of
the cross-sections showing how the timbers were cut are illustrated in
Appendix B. Full details of the results are given in Appendix £, but
they are summarised in Figs 2 and 3, and will be described below phase
by phase, Because of the complexity of the site, it is not possibie to
give full details of how each sample was dated. However, the ring width
data from all the measured samples are stored in the Sheffield

Dendrochronology Laboratory, and can be consulted on reguest. A site



master curve {or curves}) will be produced when all the Billingsgate

timbers have been examined.
Phase V.1

The two V.1 timbers had relatively few rings. 7538, with 36 rings, was
rejected, but &788 was dated, its 47 rings spanning the period
1824-187@. Even though the sequence is relatively short, the dating is
reliable since the visual matching was good, and the t-values produced
by CROS relatively high, &g 6.7 with City Med, 5.2 with Southwark and
6.0 with BIG4.2, the Billingsgate master derived from the IV.2 samples.
The timbers of the V.1 revetment therefore are unlikely to have been
felled before 1888. Because of lack of sapuwond, a more precise felling
gate cannot be given, but the result may be refined once the tree-ring

dates for Period VI become available.
Phase V.3

After preparation of the cross-sectional surfaces, 32 of the samples
were rejected. One, 5B7!, was not cak, but was identified as Populus
spp; nine had insufficient rings; and 22 had rings which were either too

narrow for accurate measurement or were obscured by knots.

The samples were very variable in size, shape, number of rings, and ring
pattern (Appendices A, B). Contrary to information recorded at the time
of excavation, most of the timbers appeared to have been worked to some
degree, and were often sections cut from larger tree trunks. If the
section was taken from towards the outside of the trunk, then the
sapwond was often left on (eg 3904, 5%12). Other timbers uwere
wedge-shaped segments covering the complete radius of a smaller trunk
{eg 6312}, indicating that trees of variable diameter were used to
produce the timbers for the V.3 structure. 5709A and &726 came from

trees with diameters less than 18Bmm, whilst 3914B and 4709 were cut

from a tree, probably the same tree (see below), with a diameter more

than 50@mm.

Age of tree used is difficult to determine with any accuracy. 46633 had
well over 254 rings because many inner rings were too narrow to measure.
Even then the centre of the trunk was not present so that it must be

from a tree over 380 uears when felled. Bu contrast, the tree producing
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6719, was under 108 uears old. Between these extremes there are many
samples from trees with varying ages. This variety is reflected by the
number of rings per sample (Fig 1), although the bullk of the samples had
between &8 and 180 rings. The number of rings does not seem to affect

whether a sample is dated or not.

The average ring widths of the measured samples tended to be narrow
{Table 1; Appendix A). Three samples (6635, &704, &726) had average

widths under @.5mm. This is extremely narrow, and in the past it has not
been possible to measure such rings with any accuracy. Several other V.3
samples were rejected for just this reason (see above). Two of the
samples were successfully dated, but the third (6726) remains undated,
probably because of errors during measurement (Appendix A). Of the
remaining samples, B7 had average widths in the range 8.5 - 1.4%9, and 24
were agreater than 1.5mm. This is much lower than, for example, timbers
from the waterfront site at Dundas Wharf, Bristol (Nicholson & Hillam

1987} (Table 1}.

During measurement of the rings, it became apparent that, not only were
the rings generally narrow, but also that some of the ring patterns were

almost identical. The patterns of 6623, 4674 and 6731B, for example,

were recognisable by & very wide ring, which was later dated to AD B37.
Other ring patterns were also found to be similar, and on the basis of
the high t-values between them, as well as the similarity of the samples
themselves, it is suggested that as many as 14 timbers were cut from the
same tree (Table 2}, Another possibility is that the 14 samples come
from one or two trees which were growing close together, but the three
named above are definitely from the same tree, and some of the other

comparisons give higher t-values.

Comparison of the 115 measured samples with dated reference chronologies
resulted in the dating of 81 ring sequences, and the SORT_STRING program
confirmed the tentative dating of three others (39138, 5931A, 6664) (Fig

2). The degree of correlation with the reference chronologies was very

variable (Table 3}. Some of the samples gave the highest agreements, as
expressed by t-values, with non-Billingsgate chronologies, but the
majority were dated bu comparison with master curves made up from

Billingsgate data as well as by City Med and Southwark. As the study



continued, various V.3 masters were constructed which contained an
inceasing number of ring seguences (BIG5.3 mark 1-6, and finally
£IG5.3). However it was noticeable that some V.3 sequences matched
hetter with the period IV master (BIG4) than with any of the V.3

masters.,

There is little evidence from the tree-ring results that any of the
timbers were re-used. The only cbvious exception is 6312 which has a
felling date of 1@39/4@, and was probably re-used from phase IV.1, the
timbers for which were also felled at this time {(Hillam 1987). Eleven of
the remaining samples probably had bark edge. Ten of these were felled
either in the winter-early spring of 1054/55 (eg 6340) ar in the late
spring/summer of 1@55 (59@4). This could in fact represent a difference
in felling of only a few weeks. It seems likely therefore that the
structure was constructed in the latter part of 1855, since the timbers

would probablu have been used green (eqg Baillie 1982, 138, 167).

Two timbers were definitely felled after this date. 6635 was felled in
the winter of 1@61/2, and 6316 has an end date of 1837, The latter was
probably felled some time after this, since the date of its
heartwond-sapwond transition ranges from 1042 to 1854, giving a likely
felling date range of 10463-10%4.

Of the B3 measured samples without sapwood, the end dates show a gradual
fall-off from 1034 (7074) to B1B (3%27R). These probably represent
timbers with sapwood removed or, in the case of the earlier date spans,
timbers taken from ths inner part of the trunk. For example, of the
timbers which may have come from the same tree (Table Z)}, 37142 dates to
649-B6A and 6A7FR to BI3-18@5, thus representing two portiens of a
trunk. 6701, 6709 and 4625F have similar end dates to &679E (1815, 10i4

and 1088 respectively), suggesting that these all come from the outer

part of the tree from which the sapwood has been removed.

Thirty one samples remain undated. Although tentative dates were
obtained for come of these samples, they could not be confirmed either

by reference to other chronologies or to other V.3 ring sequences.



Phase V.4

Six samples were measured from this phase, of which four had sapwaood

(5639, 3714, 57463, 58i2). A seventh sample was rejected because its

rings were too narrow. Initially only one sample (34626) was dated. A
second set of ring measurements was therefore taken from the other
samples, and the two sets of data averaged. Attempts to date 5745 were
made mere difficult because the sample was broken in the middle, but
eventually it and 3714 were dated against various Billingsgate masters
{Fig 3).

Both 53714 and 53765 had bark edge, but the outer one or two rings were
damaged and could have been missing on sections of the sample’s edge.
The last measured rings of 5714 and 3763 were 993 and 10532 respectiveluy.
Their felling dates are therefore 9%4-4 and 1854-4, and it seems likely
that 5743 is contemporary with the V.3 timbers which were felled in
1855, whilst 5714 was reused. A similar result was found for the phase
IV.Z timbers, except that the fresh timbers in that structure were
felled in 163%9/48 and the reused timber probably felled in about F83-992
(Hillam 19B7).

Tentative matches were found for 3812 and &@Q26, but both sequences
appeared to match in more than one peosition, ie their ring sequences
wvere not unigue. 3812, for example, could end at 955, 998 or 1837 (Table
4}). Whilst the SORT-S5TRING program favoured the 1839 position, none of
the visual matches looked acceptable. As there is no way of
distinguishing from the tree-rings which is the correct position, both
5812 and 4@26 (possible end dates 992, 988, 1008) must remain undated at
the moment. (A few other Billingsgate sequences have matched the
reference chronologies at two tentative positions but it has always been
possible to distinguish the correct match by locking at the quality of
the visual match, both with the master chronologies and with other

individual sequences from Billingsgate.!}

Phage V.&

Sixteen out of the 19 samples were measured, giving sequences of 51-143
years in length. 3425 had complete sapwond, and the outer edge of 4633

may have been the heartwood-sapwood transition, but the remainder had



keartwood rings only. Nine seguences dated (Fig 3), most of them
matching with Bouthwark, City Med and BIG4. The t-values for the matches
were very variable, ranging from 3.5 to 8.5, 3394F did not match well
with Southwark or City Med but gave t-values of 4.4 and 6.4 with BPIGA
and BIG53 respectively.

Tentative matches were found for 5334, 3392 and 5324 but these could not

be confirmed either visually or using the S0RT-ETRING program.

The end dates for the dated samples without sapwood range from 947
{2981) to 1013 (4771, 5424). 4635 ends at 981, with a possible

heartwood-sapuwoond transition date of 982, and 5623 ends at 184%. However

about 10-15 sapwood rings on 54623 were too narrow to measure accurately.
The latter was therefore felled in about 183%9-464, making it slightly
later than the V.3 and V.4 timbers but earlier than V.1. 4635 was
probably felled after 991 or, if the sapwood transition is present, in
the period 991-1034, indicating that late 10th century timbers might

also have been used in V.é&.

Phase V.B

All but two timbers were measured from this phase, 6432 and 79B7 being

rejected because their rings were too narrouw for accurate measurement.

The remainder had measurable ring sequences between 51 and 1462 years in
length. Nine hatd sapwood, and two others either ended near the sapwood
boundary or had a gueried boundary. All but 796%, 7978, 797%, 7984 and

B@31 were dated. As with the V.3 and V.6 timbers, there was great

variation in the values of t for comparisons with the dated
chronologies. 6433, for example, matched well with PIG4 (t = &6.4) but
not with City Med or Southwark; 8841 matched with all the chronolgies
but especially well with Southwark (t =-£.Q); and the dating of 7240 was
not confirmed until it was tested against the final version of BIGS.d,

with which it gave a t-value of 6.9,

Eight of the dated samples had sapuwood, with the sapwopod transition
queried on a ninth (Fig 3). The dates of the heartuwood-sapwood
transitions range from 1002 (&6433B) to 1846 (7%14). However none of the
samples had bark edge so that it is not possible to give precise felling
dates. The probable felling date range for &433E is 1B11-1034, whilst



that for 7914 is 1@56~1101, indicating that there are probably at least
tuo felling phases amongst the phase V.8 timbers. The first felling
phase presumably represents reused timbers since timbers from Period IV

were found in this phase.

The period V timbers, excluding V,3

Because there are relatively few samples from V.1, V.4, V.6 and V.B, as
compared to V.3, it is difficult to draw any conclusions about the
timbers, All of the them have been worked in some way, although the
degree of working was variable (Appendix B). Like V.3, the shape and
size of the cross-section, and the age of tree from which they were
taken, are very variable. Bapwood was removed more often from the phase
V.46 timbers than from these in V.4: five out of eight V.4 timbers had

sapwood, compared to two or three out of 197 in V.é&.

The chronplogy of periods IV and V

The segquence of events in these two periods when examined phase by phase
(Table 5), indicates that the timber for the V.1 revetment was felled
considerably later than the timbers for phases V.3 and V.4, and this
result has led to a reinterpretation of the site’s stratigraphy (Vince
pers comm} (Table &). Following the construction of the IV.1 and IV.Z
banks in 183%/42, the IV.4 plank frontage was added to the IV.1 bank in
1955. At roughly the same time, timbers were added behind the frontage
(Vz, V3, V4), and to the structure east of the inlet (IV.2). More
timbers were added at a later date on both sides of the inlet: in
1059-64 on the west side (V.&}, and some time in the second half of the
iith century on the east (V.8). Finally a new reveiment was constructed
on the west bank some time after 1@B@. This latter event could be

contemporary with the activity on the V.8 bank.

Discussion

The analysis was successful in that 117 out of 143 measured timbers were
dated. Most of these were dated using traditional methods, but about
five tentative matches were confirmed using the new SORT-STRING program.

The latter was not strong enough however to confirm other tentative

i@



dates, or to distinguish between several possible dates for the same
sample (eg 3812, &@26 from V.4), and these remain undated. The use of
SORT~-BTRING on the large group of phase V.3 samples indicated that, if
it had been used instead of traditional methods, then fewer samples
wpuld have been dated. It is less useful therefore for use on large
complex urban sites than perhaps it would be for a timber assemblage
from a prehistoric site, for example, but further tests will be carried

out on data from the later phases at Billingsgate.

The precision obtained for some of the phases is encouraging and it is
hoped that, just as the analusis of the period ¥V timbers produced a more
exact date for phase IV.4, so the precision of the results for V.1 and

V.B will be refined after the analysis of timbers from later phases.

Conclusion

The tree-ring analusis of ¥B2 samples from Billingsgate period V
resulted in a reinterpretation of fhe site’s phasing. It is now known
that, following the construction of the IV.1 and IV.2 structures in
183%9/4@ or just after, timbers for a plank frontage and the
ronsolidation of the bank behind were felled in 1@535. Other structural
timbers were felled after this, but precise felling dates are not yet
available. The V.1 revetment, which was originally thought to be earlier
than the V.3 bank, is in fact later since the timber for its

construction were not felled before 1080.

Use of a new computer program for crossmatching confirmed some tentative

results, but could not be used to replace traditional methods.
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Legends to Figs

Fig i: Diagram showing the distribution of ring sequence length in

relationship to the number of samples dated and undated.

Fig 2: Bar gdiagram showing the relative positions of the dated ring

sequences from phase V.3,

Fig 3: Bar diagram showing the relative positions of the dated ring

sequences from all phases except V.3,
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Table 1: Phase V.3 - distribution of the average ring widths from the
114 measured samples. Those for the &1 measured samples from the
medieval waterfront site at Dundas Wharf, Bristol {(Nichtolson & Hillam

1987}, are qiven for comparison.

average number of samples (%)
widths (mm} London Bristol
2.5 3 2
@.5-8.99 34 21
1.8-1.4%9 42 25
1.5-1.99 13 21
2.0-2.4% 4 11
Z2.3-2.99 z 7

3.0 a 15



Takle 2: t-values between those samples which are pronably from the same tree. 5B328 and 5232E

arg the irner and outer portions af sample s which wasn Droken. # — overlap length is less
than 2@ years. (Hote that 6623, &&7% and 4731 are definitely from the same tree.)

59325 SBIZE 59162 TR1TA SPIIT 59T SUIR  LHI0 4623 bOISE 4474 6&T9R 4701 6709  6731B

mean t 8.2 7.3 4.9 8.6 .6 7.3 V.3 10,7 492 8.3 86 82 6.8 8.1 8.4

58325 - * 8. 4.9 5.2 7.9 7.0 11.@ 6.9 * 1.4 * * * B.4
983 - * 8.1 5.7 * 5.4 1@.4 4.8 9.4 4.7 B.4 6.3 7.8 *

39148 -~ * 3.8 &7 3.7 9.7 4.2 * 8.3 * * * 8.8

59158 - 9.2  b.&  B.1 11,7 &9 7.7 10.8 * * 2.5 8.3

s59z12 - 8.% .0 7.8 7.5 5.3 7.9 5.6 5.4 6.1 &. 6

L625R - 5.7 18.1 8.8 1.8 *

b&74 - 4,5 5.6 6.6 10.7

&789 - 5.8




Table 31 Dating the V.3 timbers. Examples of t-values for comparisons

with master chronologies. # - value less than 3.5.

t-value

sample date Southwark City Med Big 4 Bigh3MKZ
5784 958-1801 * * 4.9 3.9
59@z B88-1054 5.9 4,7 5.4 &.1
9926 749-919 ¥ 5.9 5.2 ?.4
6312 971-1039 4.3 * 6.2 5.2
4316 B7R-18037 7.4 5.6 2.2 .2
63280 765-1012 5.3 6.9 B.8B 18.8
6337 B91-1044 * * 4,2 4.1
6351 B59-10z6 4,8 * 4,3 *
6353 787-884 3.5 3.8 3.6 4.5
6669  FB7-984 4.4 5.4 3.5 *

Table 41 Tentative dating of 3812, t-values with reference chronologies
for three possible positions of crossmatching. It is impossible to

determine the correct match from the tree-ring evidence.

end date (AD)

chronology 355 798 1839
Southwark {(Tyers pers comm) S b 4.2 2.8
City Med {Hillam unpubl} 2.3 4.1 1.0
England {Baillie & Pilcher 1.7 1.5 3.1
pers comm?
Refé (Fletcher 1977) 2.1 2.2 3.7
Rig58 {Billingsgate V.B8) 1.3 .7 3.8
Pig45 ( * IV/VY 4,9 2.7 3.8

Bigh3 ( " ¥.3) 4.1 1.6 3.9



Table 5: Sequence of felling events phase bu phase, based on the
original archaeplogical interpretation. #* - also includes timbers

re-used from an earlier phase.

west of inlet east of inlet
V.1 1039/40 * V.2 (i) 1839740 *
V. 4 1049-1071 (ii) 1047-1070
V.1 1080+
V.3 (i) 1055 * v.8 1011-108564
(ii)  1061/2 to
(iii) 1063-1094 1056-1101
V.4 18546 *
Vob (i) 1023+ 7%

tii) 1059-64



Teble &t Sequence of events in chronological order as indicated by the

tree-ring resultes.

date west of inlet east of inlet comment

1839/4@ IV.1 bank IV.2 bank late 18th century timbers

reused in both banks

1@55 IV.4 frontage more IV.Z timbers reuse of timbers felled
V.3 bank in late 10th century (V. 4}
V.4 timbers and in 1@39/4@ (V.3) on
west bank

ip59-64 V.6 timbers, - -

1 or £ timbers

from V.3
18561181 - V.8 bank may also contain timbers
reused from IV.2; date may
refined after the analysis
of timbers from VI and VII
1088+ new V.1 - could be contemporary with

revetment V.8 bank



Appendix A

Details of the tree-ring samples

Context - context number

Accn - accession number

Rings - total number of rings

Sapuood - number of sapwood rings

Av. widfth - Average ring width in mm

Dimensions - maximum dimensions of cross-section in mm
PE - bark edge

+ - rings present but not measured

5.1 - phase V.1



APPENDIX A - DETAILS OF SAMPLES

CONTEXT ACCN  PHASE RINGS SAPWOOD AV,.WIDTH DIMENSIONS COMMENTS

&788 49Q5 5.1 47 - 2,64 135 ¥ 158 meas by €6
7530 4919 5.1 34 - - 170 « 130 -

5784 4588 5.3 52 - 2.80 175 # &5 -

5789 46546 5.3 100 i8 1.48 178 x 185 -

3799 4891 5.3 - - - 258 » 125 -

5832 4670 5.3 - - 1.85 215 » &0 in 2 pcs 96, 1B5 rings
5861 4689 5.3 B7 8 2.94 148 » 95 -

5871 4393 5.3 -~ - - 238 % 185 poplar type
5873 4516 3.3 &8 - 1.24 125 « 85 -

5901 4797 5.3 - yes - 108 » 180 narrow rings
5982 4887 5.3 1467 26 1.19 198 » 198 7f 1854/5 .
59@4 4811 5.3 - 3@ @.89 155 « 63 fs 10554 in 2 pcs 786,99 rings
5786 4584 5.3 144 18 1.25 i85 » 72 -

59@8 48B4 5.3 100 - 2.83 145 ® 75 Terrors

5994 4698 5.3 +74 2 @.8z 135 « 138 -

59098 4384 9.3 214 - @.80 219 x 190 -

5911 4780 5.3 53 - 1.25 148 » 125 -

5912 4036 5.3 93 45 B. o4 85 » &5 Tfw 1834/5
59134 4335 5.3 +77 - 2.03 235 x 158 -

5913B 4765 5.3 48 - 1.88 B3 x HO -

5913C 4393 5.3 183 - @a.78 180 = 76 -

5914 4649 5.3 87 - 1.03 115 » 95 -

5914B 4437 5.3 Z1iB - B.75 i@ » 55 -

5915A 44655 5.3 112 - p.B9 115 » 5@ -

5915F 4232 5.3 81 Z6 1.16 198 » 10Q felled 7summer
5916 4739 5.3 90 - i.56 178 » 8% -

5917 4302 5.3 34 11 - i73 » %@ -

591BA 4684 5.3 169 3 8.77 140 » 100 -

5918B 4664 3.3 - - - 130 % 105 narrow rings
5919 4292 5.3 Bt - 1.32 iB5 « 55 -

5928 4672 5.3 154 - 1.1@ 190 « 75 -~

5921A 4297 5.3 73 - 1.35 11@ x 100 -

59213 4759 5.3 220 - 8. 74 200 x B2 knot at outside
5922 4600 5.3 6% - 1.53 118 «x 7@ -

5924A 4334 5.3 - ues - 130 x 7@ narrow rings
5924 4640 3.3 9@ - 1.94 200 BB -

5923 4671 5.3 - - - 1535 % 85 very knotty
59248 4695 5.3 171 - @2.90 196 » 100 -

5927A 4738 5.3 11@ - @.87 185 » 68 -

5927B 4654 5.3 204 - 1.8z 215 x 73 -

5928 4238 5.3 225 - 2.43 145 » 55 -

5931A 4350 5.3 &5 - 1.18 BO x 30 -

5931B 4220 5.3 128 42-7 .78 125 % 115 f 7summer 1@55
5932 4547 5.3 50+ - 1.23 128 » 180 + about 40
5934 4231 5.3 - - - 215 % 85  brokenyj knotty
5937 4@37 5.3 62 - 2.84 228 » 125 -

&045 4691 5.3 - - - 208 x 180 very knotty
L0744 4680 5.3 1909 - @.56% i7@ x 959 -

£63@5 4806 5.3 - yes - 17@ % 112 narrow ringsy included sapwood
6386 4764 5.3 140 - 1.21 19@ ® 33 -

6307 4630 5.3 - - - 1id % 75 narrow rings



APPENDIX A - DETAILS OF SAMPLES

Page =2
CONTEXT ACCN PHASE RINGS SAPWOOD AV.WIDTH DIMENSIONS COMMENTS
63Q7E illeg 5.3 - - - 110 ¥ 9@ narrow rings
6309 4692 5.3 73 - 2.36 260 x 250 pith
6310 4583 5.3 102 22-6 1.58 175 % 75 fu
6311 4803 5.3 65 ~ 1.95 130 « 1@ -
6312 4683 5.3  +49 16-25 1.29 250 x 115 f 7w
6313 4599 5.3 116 — 1.49 185 » 175 -
6314 = 5.3 = = - - -
6315 4888 5.3 175 nr hs 1.39 310 x 986 -
6316 481@ 5.3 188 4-18 .76 165 % 95 -
6319 4699 5.3 100 = o2 Z15 » 98 =
6320 illeg 5.3 248 = .99 260 x60 -
6334 6486 5.3 46 = = ZB@ x 145 -
6335 4651 5.3  B6 - 1.59 165 % 105 -
6337 4585 5.3 +154 7 1.01 225 % 85 knot at inside
6338 4665 5.3 69+ yes 1.40 120 % 115 + about 34 to be: f cl@53
6340 3366 5.3 219 49 0.5z 125 % 90 fw (but narrow rings!
6341 4041 5.3 75 b 2.26 Z@5 x 65 =
6342 4614 5.3 Q0 - 1.12 110 x 45 -
6344 4232 5.3 7% 24 1.77 135 » 85 7fw 1054/5
6344B 4913 5.3 18 10 = 1402 « 130 pith
6345 4808 5.3 b6 - 1.10 140 x 13@ pith
63457 4685 5.3 B1 = 1.04 168 x 155 pith
6346 illeg 5.3 &3 - 2.01 135 = 110 -
6347 4565 5.3 113 - 2.99 130 x 90 -
6348 3365 5.3 142 = 0.9z 130 « 9@ -
6349 4351 5.3 41 - = B85 % 45 -
6350 4677 5.3 - = = 140 % 7@ narrow rings
6351 4757 5.3 168+ 124 0.73 130 » 9@  2@-30 to RE
6352 4299 5.3 91 - 1.64 165 % 115 -
6353 4758 5.3  +98 = .96 13@ » 75 =
6419 4564 5.3 95 = 1«63 170 % 130 knotty at inside
6420 4637 5.3 = = = 140 » 75 narrow rings
6421 4653 5.3 49 - - 135 % 986 -
L4224 4693 5.3 - SE - 150 x 12 narrow rings
b426 4601 5.3 78 & 1.69 145 x 55 .
&427 3367 5.3 = = - 110 x 35 narrow rings
b42 4591 5.3 B4 21 1.74 155 » 78 -
6430 4629 5.3 55 s 1.91 115 ¢85 -
6431 4732 5.3 126 - .98 150 x 8@ -
6434 4648 5.3 60 - 2.59 17@ x 55 -
6439 4636 5.3 125 e 1.28 175 = 45 -
6615 4669 5.3 Bé+ - Q.90 182 % 8@ + about 103
6619 4@42 5.3  +90 25 1.19 225 % 140 nr pith
6619 4752 5.3 = yes & 130 x 70 knotty
6620 4801 5.3 187 = B.89 200 x 185 -
6623 4760 5.3 156 = 0.84 145 x 75 same tree as 64674
6624 4049 5.3 90 = 1.35 220 x 115 knotty
6625 4050 5.3 116 = 1.57 205 x 7@ -
b625B 4754 5.3 152 - 1.07 190 x 62 -
6627 4@39 5.3 - = - 155 x 70 knotty
6629 4694 5.3 = yes = 120 x 40 narrow rings; knotty




APPENDIX A - DETAILS OF SAMPLES

Fage 3
CONTEXT ACCN PHASE RINGS SAPWOOD AV.WIDTH DIMENSIONS COMMENTS
6631 4095 5.3 - - - 165 x 70 knotty
6632 4733 5.3 837 507 @.59 145 » 8@ near BE but 7errors
6634 4092 5.3 - - N 135 x 95 knotty
6635 4296 5.3 +254 62 Q.41 130 x 45 NP av width
6663 4643 5.3 136 nr hs 1.07 230 x 155 pith
bbb4 4802 5.3 77 - 1.17 118 x 50 -
bbb5 4038 5.3 68 = 1.61 285 x 145 inotty
6b65F 4755 5.3 73 4 1.07 85 i 45 -
bbbb 4610 5.3 68 = 1.36 185 % 150 v nr pith
6667 4762 5.3 72 = 1.37 125 % 115 knotty
6668 4661 5.3 - - - 180 x 90 narrow rings; knottu
bbb 4679 5.3 =1 = 1.45 160 x 155 pith
6671 illeg 5.3 83 - 1.44 195 x 55 -
6671 4242 5.3 B5 - 1.43 200 x 55 -
6671C  4@93 5.3 173 = @.91 18@ % 55 -
6673 4@43 5.3 +11Z - @.72 150 % 95 -
6674 4688 5.3 221 = 2.83 215 »% B8O same tree as 6623
6675 4659 5.3 +190 - 0.71 165 x 60 -
6677 4559 5.3 11z - 1.19 140 % 90 -
6678 4560 5.3 1z - 1.38 00 « 130 -
6679 4676 5.3 172 - 1.04 205 % B85 -
b6679R 4639 5.3 113 = 1.06 140 « 65 -
46700 4650 5.3 88 - 1.5t 160 % 75 -
6701 4536 5.3 133 — 0.72 110 x 70 —
7082 4766 5.3 205 12 @.61 14@ « 65 =
6704 4561 5.3 152 - Q.49 245 x 65 -
6706 4675 5.3 139 = 1.24 205 x 50 -
6707 4652 5.3 83+ - 1.45 155 % 6@ about 10 unmeasd heart rings
6708 4658 5.3 — = - 120 » 40 Very narrow rings
6709 4233 5.3 155 = 1+ 25 220 » 50 =
6710 470 5.3 86 - 1.04 105 % 40 -
6711 4645 5.3 88 - 1.51 150 % 65 -
6713 4696 5.3 +114 - 1.12 150 % 98 -
6715 - 5.3 - - - - -
6717 4096 5.3 158 = 0.80 150 x 55 difficult to measure
6719 4673 5.3 67 5 .81 135 % 1@5 pith
6721 4740 5.3 435 = = 80 x 60 -
6722 4@89 5.3 49 = =2 100 x 40 -
6723 4698 5.3 190 17 0.68 188 %x 135 near pith; f 1054/5
6726 4615 5.3 +96 71 0.46 170 x 105 many rings unmeasd; BE; Zerror
6728 4654 5.3 - - - 195 x 145 knotty
6731 4602 5.3 = = = 110 % 90 narrow rings
67312 4604 5.3 165 = 0.84 160 x 6@ same tree as 66Z3/6674
6732 4098 5.3 B8O+ 27+ 1.00 125 % 95 about 22 to BE
6942 4731 5.3 160 = Q.68 135 x 980 -
6942B 4730 5.3 93 - 1.00 110 = 75 -
6965 4982 5.3 55 16 1.96 170 » 140 fs; knotty; 2 centres
6983 4753 5.3 43 = = 175 x 165 -
7074 4452 5,3 119 - 1.03 280 x 130 -
5624 4576 5.4 119 = 1.37 175 x 185 -
5659 4366 5.4 54 37 1.26 110 x 68 near BE; Z radii




APPENDIX A - DETAILS OF SAMPLES
Page 4

CONTEXT ACCN PHABE RINGS GSAPWROD AV.UWIDTH DIMENSIONS COMMENTE

56641 - 5.4 - - - - -

5714 4487 5.4 &5 21 1.88 135 % 5@ near BE; 2 radii
53755 4492 3.4 139 4@ - 120 » 35 near BEj meas in 2 sections
5812 4499 5.4 121+ b6+ 2.60 115 » 85 -

6@26 4661 5.4 179+ - 0.86 165 % 128 + about 3D rings
&BE7 4736 5.4 - - - 165 % 93 rings taoo narrow
3269 4557 5.& &4 - B.86 115 » 38 -~

4635 3378 5.6 74 7HS 982 1.3&6 142 x 88 -

45643 4556 5.6 - - - BB » 75 broken

4845 4291 5.6 42 - 1.146 83 x &5 -

4646 466B 5.6 79 - 1. 44 1106 » 110 -

4771 4697 5.6 &5 - 2.19 18@ v 95 -

5304 4641 5.4 124 - 0.66 135 ¢« 75 -

5334 4606 5.6 79 - 1.87 108 » 78 -

5387 44946 3.4 93 - 1.2 2408 » 78  Eknotty

5388 538B 5.4 78 - 1.083 9B x 45 -

5389 4807 5.6 89 - 2.56 243 n 60 -

3392 4293 5.& S5i+ - 1.51 78 x B3 -

5394F 4593 5.6 120 - B.81 115 = 10@ -

5324 4592 5.6 100 - B.&2 90 x 45 -

542 4674 3.6 39 - - 150 x 85 -~

5424 4567 5.6 114 - 9.87 135 » 85 -~

5625 3314 5.6  +143+ 26+ 1.84 2006 » 135 10-13 rings to BE
5750 45328 5.6 - yes - 338 » 130 knotty

5981 47480 5.6 54 - 1.72 140 v 75 -

2715 4624 5.8 Bi - 2.8 218 « 113 -

2731 4378 5.8 73 - B.84 110 « 65 -~

6432 4681 5.8 - - - ZP0 « 140 rings too narrow
6433 4881 5.8 B@+ yes 1.32 135 = 70 25-38 rings to hs
64338 4897 5.8 51 & 1.15 115 » 715~

6435 4394 5.8 98B 9 1.28 145 % 63 -~

6436 4734 5.8 162 B 1.27 225 x 95 knotty

7252 - 5.8 - - - - -

7704 4971 5.8 112 - 2.12 280 % 85 knotty

7714 4958 5.8  +12ZB+ 18+ @.92 190 x 7@ at least 3 rings not measd
7917 4957 5.8 +74 - 1.83 2008 x B0 -

7932 4938 5.8 9B - 1.28 146 v 75 -

7933 4932 5.8 90 1.24 120 » 4@ hs visible

7948 4940 5,8 83 - 1.846 193 » 1786 -

7949 4920 5.8 104 5 @.83 8@ x B -

7939 4916 5.8 125 - 2.77 116 « 8@ -

7767 4893 5.8 B7+ - 1.54 175 » 9% + 15 rings

7978 4932 5.8 73+ i+ 1.29 100 »x 108 + 2@ sap rings
7979 45@2 5.8 117 - 1.88 165 » 98  knotty

7980 4928 5.8 83 - 1.74 166 » 4B -

7984 4943 5.8 76 - 1.49 165 » 143 -

7987 4944 3.8 - yes - 115 v &5 rings too narvow
Boz2 4894 5.8 96 - 1.33 156 » 7@ near hs

Boz7 4937 S5.8B B4 - 1.3@ 120 v 6@ -

8031 497t 5.8 54 2 1,23 QB x B85 -

BR4@ 4979 3,8 7B - 2.01 165 » B0 -



APPENDIX A — DETAILS OF SAMPLES

CONTEXT ACCW PHASE RINGS SAPWGOD AV.WIDTH DIMENSIONS COMMENTS

8041 4924 5.8 +57 4 1.40 150 » 10@ -
8048 4988 5.B 74 1 1.58 140 ¥ 75 -



Appendix B

{ross-sectional sketches

These are not drawn to scale, and are intended as a rough guide to the
way in which the timbers were cut or split. Sapwood is represented bu

shading.



APPENDIX B - CROSE-SECTIONAL SKETCHES AND DIMENSIONS (MM)

PHABE CONTEXT ACGCN

5.1
5.1
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
3.3
5.3
5.3
5.3

5.3

6788

7538

5784

578%

5799

5832

5861

5871

5873

5981

390z

5904

5984

57@8

37074

57@7R

5911

5912

5913A

5913

5913C

5914

SP14B

5215A

5713EB

4925
4919
4508
4656
4891
4670
4689
4393
4516
4797
4807
4811
4584
4804
4690
4384
4700
4836
4335
4765
4595
4649
4657
4655

4237

DIMENSIONS
155 ¥ 130
178 » 130
175 « &5
178 » 185
23@ » 123
215 « &0
140 » 95
230 ¢ 185
125 » 85
ige x iee
199 » 190
155 « &5
185 » 7@
145 w 73
135 » 138
215 » 190
148 » 125
B5 w &3
235 x 150
85 « BB
18@ » 70

% 115 & 95

198

X

180 % 55

115 « 5@

128



APPENDIX B - CROSS-SECTIONAL SKETCHES AND DIMENSIONS (MM)

PHASE CONTEXT ACCN DIMENSIONS

5.3 5916 4739 {iiEEs 178 x 55

3.3 5917 4302

5.3 5918A 4684 @ 140 x 100
5.3 5918B 4664 @ 130 x 183
S

175 % 9@

5.3 5919 4292 105 » 55
5.3 5920 4672 @ 158 % 75
5.3  5921A 4297 @ 110 x 100
5.3 5921B 4759 @ 200 x 80
5.3 5922 4600 ﬁ@ 110 » 70
5.3 5974A 4336 % 130 x 70
5.3 5924 464D @ 200 x 80

5.3 5925 4671 155 « 85

5.3 5926 4695 @ 150 « 100
5.3 5927A 4738 @ 105 % 60
5.3 5927B 4656 m 215 % 75
5.3 5928 4230 m 145 x 55
5.3 5931A 4350 @ B0 x 30
5.3 S931R 4220 125 % 115

5.3 5932 4547 @ ' 100 x 100

5.3 5934 4231

5.3 5937 4@37

TLLTre
I > K
I-.l--...
5.3 6045 4691 200 x 180
5.3 6074 4680 @ 170 x 95
5.3 6305 4806 % 170 x 11@

5.3 6306 4764 @ 19@ x 355




APPENDIX B - CROSS-SECTIONAL SKETCHES AND DIMENSIONS (MM)

PHASE CONTEXT ACCN DIMENSIONS

5.3 6307 4630 % £10 % 75

5.3 53872 illeg 118 » 9@

5.3 £38% 4692 @ 268 % 250

5.3 #3108 4583 175 % 75
5.3 4311 4803 130 x 100
5.3 6312 4683 250 x% 115
5.3 6313 4599 185 % 175
5.3 314 - -

5.3 6315 4888 310 « 58
5.3 4314 4810 165 x 95
5.3 6319 4699 215 % 50
5.3 6320 illeg 260 %60
5.3 6334 6486 280 x 145
5.3 6335 4651 165 x 185
5.3 6337 4585 225 % B85
5.3 6338 4665 120 x 115
5.3 6340 3366 125 x 90
5.3 6341 4241 205 % 65
5.3 6342 4614 118 x 45
5.3 6344 4232 135 % 85
5.3 - 6344R 4913 Semae 140 % 130
5.3 6345 4808 = @ 140 x 130
5,3 4345B 4685 160 % 155
5.3 6346 illeg @ 135 x 110

5.3 6347 4545 é@ 130 x 92




APPENDIX B - CROSG-BECTIONAL SKETCHES AND DIMENSIONS (MM)

PHASE CONTEXT ACCN

5.3
5.3

5.3

3.3
5.3
5.3
5.3
3.3
3.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
3.3
3.3
5.3
5.3

5‘3

&348
6349
6358
6351
6352
6353
8419

6428

6426
6427
&428
6436
6431
6434
6439
&615
5619
66198
6620
6623
Lb24
&823

66258

3365

4351

4677

4757

4299

4758

45464

4637

4433

4693

4601

3347

4591

4&29

4732

4548

4636

46467

4042

47532

4801

4760

4049

4050

4754

DIMENSIONS
130 é@
83 u 45
140 x 70
138 » 9B
165 n 115
13@¢ = 75
178 » 130
148 » 75
133 u 90
156 » 125
145 » 55
118 % 35
135 « 78
115 » 55
159 « 8@
170 » 55
175 % 45
180 » B0
225 ¥ 140
130 » 70
2@ x 185
145 » 75
228 x 115
283 % 70
198 x 460



APPENDIYX B - {ROSS-SECTIONAL BKETCHES AND DIMENSIONS (MM)

PHASE CONTEXT ACCN DIMENSIONS
5.3 6627 4039 155 « 70
5.3 6629 4594 120 » 40
5.3 6631 4095 165 = 70
5.3 &632 4733 145 » 8@
5.3 6634 4892 135 » 95
5.3 6635 4296 130 x 45
5.3 6663 4643 238 » 155

5.3 6bkh 4802 e 110 % 50

5.3 6665 4838 % 285 » 145
5.3  &665B 4755 P 85 x 45

5.3 bb&b 4510 @ 185 3 150
5.3 6667 4762 @ 125 » 115
5.3 6668 4661 @ 180 % 90
5.3 6649 4879 @ 160 ¥ 155
5.3 6671 illes RS 195 x 55
5.3  6471B 4242 200 % 55
5.3 6671C 4093 180 x 55

5.3 &b74 4688 @ 215 x 80

5.3 6673 44659 165 » &0

il A
5.3 6673 4943 @ 158 x 95

5,3 6677 4559 HHHF 148 % 99

5,3 6678 4568 Q@ 208 % 130
5.3 4679 4676 @ 285 » 85

5.3 6679E 4639 @ 148 % &5
5.3 4700 4650 @ 168 % 75

o




APPENDIX B - CROSS-SECTIONAL SKETCHES AND DIMENSIONS (MM)

PHASE CONTEXT ACCN DIMENSIONS
5.3 &781 4536 118 » 70
5.3 &702 47568 140 « 65
5.3 6704 45561 245 x 65
5.3 6706 4675 (g 285 % 50

5.3 6707 4652 @ 155 x 60

5.3 6708 4658 G 120 x 4B
5.3 4709 4933 i(CEEREidai 220 % 50
5.3 6718 4702 SEEEd 105 x 40

5.3 &711 4645 @ 150 % 45
5.3 6713 4695 m 152 % 90

5.3 6715 - - -
5.3 6717 4096 Jis 150 x 55

5.3 6719 4673 @ 135 x 1085
5.3 4721 4740 @ 8O x 4B

5.3 6722 4089 R 102 » 40
5.3 6723 4498 182 % 135
5.3 6726 4615 170 % 105
5.3 4728 4654 195 x 145
5.3 4731 4602 110 x 90
5.3 &731B 4404 160 x 60
5.3 6732 4090 125 x 95
5.3 6942 4731 135 x 90
5.3 &942B 4730 18 x 75
5.3 6965 4982 170 % 140
5.3 4983 4753 175 % 165




APPENDIX B - CROSE-SECTIONAL SWETCHES AND DIMENSIONS (MM

PHASE CONTEXT ACCN DIMENSIONS
5.3 7074 4452 @ 280 % 130
ST
5.4 5626 4576 %‘:}}\\\ 175 x 105
‘\'IA.”!}
5.4 5659 4366 110 % 60
5.4 5661 - - -
5.4 5714 44B7 135 % 5@

5.4 5765 4492 & 120 x 35

5.4 5812 4490 % 115 x 85
5.4 6026 bbb m 165 x 120

5.4 6037 4736 @ 165 % 95
5.4 3269 4557 @ 115 % 50

5.4 4635 3378 140 » B0

5.6 4643 4556 %% 80 x 75
5.6 4645 4291 m 85 » 45

5.6 4b4 468 @ 110 x 110

3.6 4771 4657 1B@ « 95

5.6 5384 44641 1353 » 75
3.6 5334 46864 e » 72
5.6 3387 4496 248 x 7@

5.6 5388 5386 98 » 45

5.6 5389 4807 245 x 6D

5.6 5392 4293 m 90 x 85
5.4  5394E 4593 @ 115 % 100

5.6 5394 4592 P8 x 45
5.6 5423 4674 158 « B3
5.6 5424 4547 135 » 85




APPENDIX B - CROSS-SECTIONAL SKETCHES AND DIMENSIONS (MM)

PHASE CONTEXT ACCN DIMENSIONS
3.6 5625 3314 200 x 135
3.6 5750 4520 332 » 150

5.6 5981 4760 @ 148 % 75
5.8 715 4626 @ 210 x 115
5.8 2731 4378 @@ 110 x 65

5.8 6432 4681 @ 200 x 140
5.8 6433 4881 @ 135 3 70

5.8 6433 4897 @ 115 % 75
5.8 6433 59 SR 145 % 65

5.8 6436 4734 m 225 95

5.8 725% - - -

5.8 7904 4971

0 7
5.8 7914 4958 @ 190 x 70
5.8 7917 4957 m 00 » 82
Soet

5.8 7932 4938 14@ . 75

280 % B85S

samuil
IIRPs=
5.8 7933 4932 @ 120 x 40

5.8 7940 4940 @ 195 % 170
5.8 7949 4920 @ 100 x 85

5.8 7999 4916 % 110 x 80
5.8 7969 4893 W 175 % 95

5.8 7970 4930 % 100 » 100

5.8 7979 4502 @ 165 % 90

5.8 7980 4928 160 x 40

5.8 7984 4943 @ 165 x 145
5.8 7987 4944 @ 115 x 65




APPENDIX B - CROBS-SECTIONAL SKETCHES AND DIMENSIONS (MM)

PHASE CONTEXT ACCN DIMENSIONS

5.8 8022 4894 m 150 x 78
5.8 8827 4937 PLssaan) 120 % &2

5.8 8231 4971 90 x 85

5.8 8040 4979 f Lz vanay) 165 x B0
5.8 8041 4924 @ 150 % 100
L L LA

A
14810
'_'_'!}}}}:l'

5.8 B8@48 4988 148 » 75




Appendix C
Results

Context - context number

Accn - accession number

BE - bark edge

+ - rings present but not measured
. 5.3 - phase V.3

Dates of heartwood-sapwood transitions, where present, are given in
brackets. 95% confidence limits for the felling date range can be
obtained by adding 1@-535 rings to this date. In the absence of sapwood,
add 18 to the date of the last measured heartwood ring to obtain the

probable terminus post guem for felling. (Note that one in twenty

samples are likely to have either more than 55 or less than 18 sapuwood

rings ~ see Hillam et al 1987 for further details on sapwood estimates).

Where bark or bark edge is present, the felling date iz known exact to

the year, and does not have to be estimated.



APPENDIX C - RESULTS

PFage 1
CONTEXT ACCN  PHASE RESULT 1 REBULT Z COMMENTS
6788 47@3 5.1 dated 18241878 meas by CG
7530 4919 5.1 rejected - -
5784 4508 5.3 dated 7581081 -
5789 4656 5.3 dated F4Z2-1@41(1824) -
5799 4891 5.3 rejected -~ -
583z 4678 5.3  dated 778-97% in 2 pcs 94, 185 rings
5841 468% 5.3  undated - -
5871 4393 5,3 rejected - poplar type
5873 4516 5.3 undated - -
59@1 4797 5.3 rejected - narrow rings
590z 4807 5.3  dated 8688-1854(1829) 7f 1B54/5
5204 4811 5.3 dated B76-1@54(1823) fe 10555 in 2 pcs 78,95 rings
5904 4584 5.3  dated F07-1050(1233) -
59088 4804 5.3  undated - Terrors
59894 4690 3.2 undated - -
59@9E 4384 5.3 dated 797-18108 -
5911 4788 5.3 dated 945-997 -
5912 4836 5.3 dated 262-1054(1010) Tfu 1854/3
59134 43335 5.3 dated +B52-928 -
5913F 4743 5.3 dated 249-994 -
5913C 4595 5.3  dated 872-974 -
5914 4649 5.3 dated B883-94% -
5914R 4657 5.3  dated L49-Bbb -
5915A 4653 5.3 dated 818-92% -
5%13E 4232 5.3 undated - felled 7summer
5916 4739 5.3 dated 784-873 -
3917 4302 5.3 rejected - -
59i8A 46B4 5.3 dated B6T7-1B26(1024) -
591BE 4664 5.3 rejected - narrow rings
5919 4292 5.3 dated 2@5-985 -
5920 4672 5.3  undated - -
5921A 4297 5.3 dated ?17-98% -
59212 4739 5.3 dated 798-1817 knot at outside
5922 46408 5.3 undated - -
5924A 4336 5.3  rejected - _ narrow rings
5924F 4440 5.3  dated 821-895 ' -
5925 4671 5.3 rejected - very knotty
3926 4693 5.3 dated 749-91%9 -
5927A 4738 5.3 dated F15-1924 -
59278 44656 5.3 dated 615-818 -
5928 4238 5.3 dated 778-1822 -
5931A 4358 5.3 dated 823-887 -
5931R 4228 5.3 dated ?35-1054(1088-13) f 7summer 1055
5932 4547 3.3 undated - + about 48
5934 4231 5.3 rejected - brokens knotty
5937 4837 5.3 dated 248-10087 -
6045 4691 5.3 rejected - very knotty
&B74 4688 5.3 dated 871-97% -
&£305 4BB4 5.3 rejected - narrow rings; included sapwood
6386 4764 5.3  dated B&4-1083 -
6307 4630 5.3 rejected - narrow rings



APPENDIX € — REBULTS

CONTEXT ACCN  PHASE RESULT i

63078 illeg 5.3 rejected
6367 4692 5,3  undated
6318 4583 5.3 undated
6331 48083 5.3 dated
6312 4483 5.3 dated
6313 4599 5.3 dated
6314 - 5.3 still to
&315 4888 5.3 dated
&316 4810 5.3 dated
6319 4699 5.3 dated
6320 illeg 5.3 dated
4334 &4B6 5.3 rejected
6333 4651 5.3 undated
&337 4383 5.3 dated
&338 4665 3.3  dated
&340 3366 5.3 dated
6341 4041 5.3 undated
6342 4614 5.3 dated
5344 4232 3.3 dated
&344F 4913 5.3 rejected
6345 4888 5.3 dated
63458 4685 5.3 dated
4346 illeg 5.3 dated
&347 4565 5.3 dated
£348 3385 5.3 dated
6349 4351 5.3 rejected
43508 4677 5.3 rejected
&351 4757 5.3 dated
&352 4299 5.3  undated
£353 4758 5.3  dated
&41%9 4564 3.3 undated
6420 4637 5.3 rejected
6421 4653 5.3 rejected
6424 4693 5.3 rejected
6426 46@1 5.3 dated
b427 3367 5.3 rejected
6428 4591 5.3 undated
6430 4629 5.3  dated
6431 4732 5.3 dated
6434 4648 5.3 undated
6439 4636 5.3 dated
6615 4669 5.3  undated
64619 4@42 5.3 undated
46198 4752 5.3 rejected
6628 4801 5.3 dated
6623 4760 5.3  dated
b624 4849 5.3  undated
6625 4p5@ 5.3  dated
66238 47534 5.3  dated
&b27 4039 5.3  rejected
ab2? 4694 5.3  rejected

RESULT 2

928-992

+971-1039(1815-24)

782-897

BZ5-9977

87@-1@57{1848-54)

Q23-18z2
T65~1812

+B871-1B44(1838)
951~1819+
B35-1853(1883)

776-865
983-1054(1831)

?10-975
?12-992
937-1006
B12-924
722-863

B39-1026(1015)+

+787-8B4%

827-924

B22-876
873-938

B72-1-16

833-1219
779-934

B93-1008
8&47-1018

COMMENTS

narrow rings
pith
fuw

f 7w

knot at inside
+ about 34 to be:; f ciB@53
fw (but narrow rings)

7fw 1B34/5
pith
pith
pith

narrow rings
28-30 to RE

knotty at inside
narrow rings

narrow rings

narrow rings

+ about 103
ny pith
knotty

same tree as 4674
knotty

knotty
narrow rings; knotty



APPENDIX C - RESBULTS

CONTEXT ACCN

&431 4095
Lb32 4733
&b34 4@92
&635 4294
&663 4643
bhbh 4802
&4b5 4838
&665E 4755
&bbb 4610
bab?7 47462
4468 4461
L4667 4679
6671 illeg
L671R 4242
&671C 4893
6h73 4843
&b74 4488
&675 44659
6677 4559
&478 4560
6679 4676
46798 45639
o7 44650
6701 4536
4782 4766
&704 45641
&786 44575
&707 4452
&7@8 44658
&709 4@33
4710 4702
6711 4645
6713 4698
6715 -
6717 4094
&719 4673
6721 4740
&722 4889
6723 4498
6728 4615
&£728 4654
6731 4602
47318 4404
4732 4090
&942 4734
69428 4730
£965 4982
6983 4753
7874 4452
5626 4576
5659 4366

PHASE RESULT 1

rejected
undated
rejected
dated
dated
dated
undated
dated
undated
undated
rejected
dated
dated
undated
undated
dated
dated
dated
undated
dated
dated
dated
undated
dated
dated
dated
undated
dated
rejected
dated
dated
dated
dated
still to
dated
undated
rejected
rejected
dated
undated
rejected
rejected
dated
dated
dated
dated
undated
rejected
dated
dated
undated

* 2 = =

" &« ® & ® w ® a 2

*« & = = 0
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Page

RESULT Z COMMENTS

- knotty

- near BE but %errors
- knotty
+B0B-10461(10006) NE av width
B72-1827(1028) pith

830-906 -

- knotty
9356-10@B(1805) -

- v nr pith

- knotty

- narrow ringss knotiy
FB7-984 pith

F44—-1026 -

+Boe~-977 -

738-958 same tree as 4623
+773-962 -

BoL-992 -

T71-942 -

8931085 -

883-1815% -

Bi7-1021(1010) -

855-1006 -

G38-10z2@+ about 10 unmeasd heart rings
- very narrow rings
8481014 -

Q05-370 -

B&7-954 -

+88B~-18@1 -

B&R-1817 difficult to measure

865-1834(1038)

725~889
947-1928(1002)+
B17-974
Q35-1027

?16-1034
8B7-10@5

pith

near pithy f 1054/5

many rings unmeasdy BEj 7errors
knotty

narrow rings

same tree as &b6Z3/6674

about 22 to BE

fs; knotty; 2 centres

near BE; 2 radii



APPENDIX € - RESULTS

Page 4
CONTEXT ACCN PHASE RESULT i RESULT 2 COMMENTS
56461 - 5.4 still to c - -
5714 4487 5.4  dated QZg-993(973) near BEj; 2 radii
57&5 4492 5.4  dated B895-1@053(1Q14) near BE; meas in 2 sections
5812 4490 5.4 undated - -
LB26 4461 5.4  undated - + about 30 rings
&027 4736 5.4 rejected - rings too narrouw
3269 4357 5.6 undated - -
4535 3378 5.6 dated FaB-981 -
4643 4556 5.6 rejected - broken
4645 4291 5.6  dated 728-989 -
4646 4668 5.6  dated 587-985 -
4771 44697 5.6 dated R49-1813 -
5304 44641 5.6 undated - -
5334 4606 5.4 undated - -
5387 4496 5.6  undated - knotty
5388 5388 5.6 dated ?25~1002 -
5389 4809 5.6 undated - -
5392 4293 3.4 undated - -
5394E 4573 5.6 dated 8891008 -
5394 4392 5.6 undated - -
5423 4674 5.6 rejected - -
5424 4567 5.6 dated Q20-1613 -
5625 3314 5.4 dated +707-1B49(1D24)+ 1@~15 rings to BE
5750 4520 5.6 rejected - knotty
5981 476@ 5.6 dated 1215-10708 -
2715 4626 5.8 dated ?34-1814 -
2731 4378 5.8  dated 2463-1035 -
6432 44681 5.8 vrejected -~ rings too narrow
6433 4881 5.8 dated 929-1888+ 25-30 rings to hs
64338 4@97 5.B  dated ?57-1007{1082) -
6435 4594 5.8 dated P45-1042(1834) -
6436 4734 5.B dated B83-1@46(1B3%) knotty
7232 - 5.8 still to c ~ -
7904 4971 5.8 dated B84-995 knotty
7214 4958 5.8 dated +926-1053(10@46)+  at least 3 rings not measd
7917 4957 5.B  dated +319-992 ’ -
7932 4938 5.8 dated F27-1-24 -
7933 4932 5,8 dated 745~1034(1035) hs visible
79240 4948 5.8 dated 870-952 -
7949 4920 5.8  dated ?11-1814{1018) -
795% 4916 5.8  dated 8951019 -
7969 4893 5,8 undated - + 15 rings
7978 4938 5.8 undated - + 20 sap rings
7979 45@2 5.8 undated - knotty
7980 4928 5.8 dated 2581840 -
7984 4943 5.B  updated - -
7987 4944 5.8 vrejected - rings too narrow
8ez2 4894 5.8  dated 37-1832 near hs
B8oz7 4937 5.8 dated 431824 -
8231 4971 5.8 undated - -
8840 4972 5.B  dated 981 »x 978 -



APPENDIX € - RESULTS

CONTEXT ACCN

PHASE RESULT 1

RESULT 2

COMMENTS

B@41 4924
ge4B 4988

5.8
5.8

dated
dated

+78@-10346(1@32)
959-1034 (1834}

Page 5




