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Summary 

The analysis and dating of the Periods II and III 
(Roman) and the 10th-11th century Period IV timbers have 
already been described (Hillam 1986, 1987). This 
report gives the results for the study of the 202 oak 
timbers from Period V, thus continuing the chronological 
history of the development of the medieval Thames 
waterfront at Billingsgate. Many of the dates proved to 
be earlier than expected, resulting in a revision of the 
site phasing and the provision of a precise date for the 
construction of a Period IV structure. The application 
of a new computer program for tree-ring research is 
also described. 
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Billingsgate Lorry Park, City of London, 1982. Tree-ring analysis of the 

Period V timbers 

Introduction 

Appro><imately 60121 oak timbers at Billingsgate were sampled for 

dendrochronology by the Museum of London's Departrr1ent of Urban 

Archaeology. It was hoped that, with this relatively large nurr,ber of 

timbers, dendrochronology would provide a detailed and precise dating 

framework for the site. 

The tirr,bers from Periods II and III were Roman in date (Hillarr, 1986), 

but the remainder were medieval. The results from the 137 samples 

already analysed 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 L<sing timber felled in AD 

112139/4121 and reusing timbers felled in the late 1121th cenh<ry (phase IV.! 

and IV.2). A stave front was then added to the west side of the inlet, 

the timbers being felled in the period 112147-1070 (phase IV.4). 

The Period V conte:-:ts 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.l), and the IV.l 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 clay structure to the gravel consolidation 

caused a break in the slope of the bank, where there was some structural 

activity or consolidation in phase V.4. Further development followed 

<V.S>, and in V.6 there is evidence tor the construction of a revetted 

bank at the west side of the inlet surmounting 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.2 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 

from the Period IV frontage. The final phase of Period V represents the 

use and repair of the V,8 bank !V.9l. 
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Two 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.l, seven from V.4, 19 from V.6 and 27 

from V.8. The samples were analysed in 1987, those from phases V.l, V.4, 

V.6 and V.B being examined first, followed by the 147 sarr.ples from V.3. 

The samples 

Two timbers were sampled from the V.1 revetment, one of which was an 

upright squared post (6788). The function of the other <7530) is 

unknown. 

The V.3 timbers were aligned N/8 1 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 e>:c:eption of 7074, which was recorded as a boat or house timber, the 

V.3 timbers were not recorded separately. Some were worked and others 

unworked, but these details were not available until towards the end of 

the study. 

The V.4 timbers were all worked. Three (5714 1 5765 1 5812) were planks 

with 5659 above. 6026 and 6027 were found a little to the east, whilst 

5626 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/S 

horizontal timbers and extending beyond them to the south. Twelve piles 

(3269, 4635, 4643, 4645, 4646, 5304, 5334, 5388, 5389, 5392, 5394, 

5394Bl and two horizontals (4771 1 5387) were sampled. 4771 was recorded 

as a reused dornestic baseplate. Five other timbers were sampled: two 

horizontals (5625 1 57511)) and three stakes (5423 1 5424, 5981). 

The clay and timber consolidation of the V,8 east bank was mostly 

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 grollps of 
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about ten. Any samples with less than 40 rings were rejected, along with 

any that had knots obscuring the ring pattern or had very narrow, 

unreadable rings <Appendices A, C). Usually the rings along only one 

radius per sample were measured, but occasionally two or even three 

radii were 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 frorr, 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), SOUTHWARI\ -

tree-ring data from Southwark <Tyers unpubl), and P.IG- the chronology 

produced during the study of the Billingsgate conservation samples 

<Hillam & Groves 1985). As the work progressed, va'r"iOLts 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 tirr,e, the results were checked visually. 

Each ring sequence was checked against the other ring sequences as we 11 

as against the reference chronologies. A match was only accepted if the 

ring sequence crossrr,atched at least two others. Such careful checking 

prevents the inclusion of spurious matches which 1T1ay occur, especially 

if the initial matching is done by computer. 

A new computer program SORT-STRING <Crone 1987; Okasha 1987) was also 

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 

dendrochronology is given by Bai 11 ie, 1982 82.) The results are then 

sorted so as to find internally consistent groups of sequences based on 

the highest t-value. Thus, if a group A-E was selected, B would 

crossmatch A, C would match A and B, and so on, with 8 match 11 in this 

case being equivalent to the highest !-value. Since SORT-STRING is still 
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under development, traditional methods were used first, and any new 

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

The program was designed chiefly for short oak and non-oak ring 

sequences, and has been used successfully on prehistoric tree-ring date. 

<Crone pers corr1m>. This was the first time that it had been used on a 

large group of samples from a comple}: urban conte>:t. 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 1 3) to make it easier to estimate felling dates (see 

Appendix Cl. It 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 exact to the year, eg 6340, or occasionally the season, eg 5904. 

<If the outer ring is completely formed, the tree was 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 6732, 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 

incorr1plete, a sapwood estimate of 10-55 rings was used to calCLtlate the 

95/. confidence limits for the period of felling lHillaor et ~ 1987). In 

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

felling is given by adding ten years to the date of the last measL\red 

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 C, but 

they are summarised in Figs 2 and 3 1 and will be described below phase 

by phase, BecaL\se of the complexity of the site, it is not possible to 

give fLill 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 consul ted on reqLtest. A site 
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master curve (or curves) will be produced when all the Billingsgate 

tirr,bers have been exarrdned. 

Phase V.! 

The two V.1 timbers had relatively few rings. 7530, with 36 rings, was 

rejected, bL<t 6788 was dated, its 47 rings spanning the period 

1024-1070. Even though the sequence is relatively short, the dating is 

reliable since the visual rr•atching was good, and ttce !_-values produced 

by CROS relatively high, eg 6. 7 with City Med, 5,2 with Southwark and 

6.0 with BIG4.2, the Billingsgate master derived from the JV.2 samples. 

The timbers of the V.l revetment therefore are unlikely to have been 

felled before 1080. Because of lack of sapwood, a more precise felling 

date cannot be given, but the result may be refined once the tree-ring 

dates tor Period VI become avai !able. 

Phase V.3 

After preparation of the cross-sectional surfaces, 32 of the samples 

were rejected. One, 5871, was not oak, 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 

sapwood was often left on (eg 5904, 5912). Other timbers were 

wedge-shaped segments covering the complete radius of a srrcaller trunk 

<eg 6312), indicating that trees of variable diameter were used to 

produce the timbers for the V.3 structure. 5909A and 6726 came from 

trees with diameters less than 180mm, whilst 5914B and 6709 were cut 

from a tree, probably the same tree <see below>, with a diameter more 

than 50001m. 

Age of tree used is difficult to deterrroine with any accuracy. 6635 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 01ust be 

from a tree over 300 years when felled. By contrast, the tree producing 
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6719, was under 100 years old. Between these e:-:tremes there are many 

samples from trees with varying ages. This variety is reflected by the 

number of rings per sample !Fig 1!, although the bulk of the samples had 

between 60 and 100 rings. The number of rings does not seem to affect 

whether a sample is dated or not. 

The average ring widths of the measured sarr,ples tended to be narrow 

!Table 1; Appendix Al. Three samples !6635, 67(1)4, 6726) had average 

widths under 0.5mm. 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 rr.easurement (Append! x A). Of the 

rerr1aining samples, 87 had average widths in the range 0.5 - 1.49, and 24 

were greater 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 

alrr.ost identical. The patterns of 6623, 6674 and 6731B, for example, 

were recognisable by a very wide ring, which was later dated to AD 837. 

Other ring patterns were also found to be similar, and on the basis of 

the high !,-values between them, as well as the similarity of the samples 

themselves, it is suggested that as many as 14 timbers were cLtt 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 !-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 !5913B, 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 !-values, with non-Billingsgate chronologies, but the 

majority were dated by comparison with master curves made up from 

Billingsgate data as well as by City Med and Southwark. As the study 
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continued, various V.J masters were constructed which contained an 

inceasing number of ring sequences <BIG5.3 mark 1-6, and finally 

BIG5.3). However it was noticeable that some V.J sequences matched 

better with the period IV master <BIG4l 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 obvious exception is 6312 which has a 

felling date of 1039/40, and was probably re-used from phase IV.!, 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) or in the late 

spring/summer of 1055 <5904). 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 1055, since the timbers 

would probably have been used green (eg Baillie 1982, 138, 167). 

Two timbers were definitely felled after this date. 6635 was felled in 

the winter of Hll61/2, and 6316 has an end date of 112157. The latter was 

probably felled some time after this, since the date of its 

heartwood-sapwood transition ranges from 1040 to 1054, giving a likely 

felling date range of 1063-1094. 

Of the 83 measured samples without sapwood, the end dates show a gradLtal 

fall-off from 1034 (7074) to 818 (5927Bl. These probably represent 

timbers with sapwood removed or, in the case of the earlier date spans, 

tirrtbers taken from the inner part of the trunk. For example, of the 

timbers which rrtay have come frorrt the same tree (Table 2>, 5914B dates to 

649-866 and 6679B to 893-101215, thus representing two portions of a 

trunk. 6701, 6709 and 6625B have similar end dates to 6679B (1015, 1014 

and 1008 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 some of these samples, they could not be confirmed either 

by reference to other chronologies or to other V.3 ring sequences. 
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Phase V. 4 

Si:< samples were measured from this phase, of which four had sapwood 

(5659, 5714, 5765, 5812), A seventh sarrople was rejected because its 

rings were too narrow. Initially only one sample (5626) 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 5765 were 

made more difficult because the sample was broken in the middle, but 

eventually it and 5714 were dated against various Bi 11 ingsgate masters 

(fig 3). 

Both 5714 and 5765 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 5765 were 993 and 1053 respectively. 

Their felling dates are therefore 994-6 and 1054-6, and it seems likely 

that 5765 is contemporary with the V.3 timbers which were felled in 

1055, whilst 5714 was reused. A similar result was found for the phase 

IV.2 timbers, except that the fresh timbers in that structure were 

felled in H!>39/413 and the reused timber probably felled in about 983-990 

<Hi llam 1987). 

Tentative matches were found for 5812 and 6026, but both sequences 

appeared to match in more than one position, ie their ring sequences 

were not unique. 5812, for example, could end at 955, 998 or 11339 <Table 

4). Whilst the SORT-STRING program favoured the 1039 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 61326 (possible end dates 992, 988, 10138) 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 looking at the quality of 

the visual match, both with the master chronologies and with other 

individual sequences from Billingsgate.) 

Phase V.6 

Sixteen out of the 19 samples were measured, giving sequences of 51-143 

years in length. 5625 had complete sapwood, and the outer edge of 4635 

may have been the heartwood-sapwood transition, but the remainder had 
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heartwood rings only. Nine sequences dated <Fig 3>, most of them 

matching with Southwark, City Med and BIG4. The t-va lues tor tt.e matches 

were very variable, ranging from 3.5 to 8.5. 5394B did not match well 

with Southwark or City Med but gave _t-va lues of 4. 4 and 6. 4 with BIG4 

and BIG53 respectively. 

Tentative matches were found for 5334, 5392 and 5394 but these could not 

be confirmed either visually or using the SORT-STRING program. 

The end dates for the dated samples without sapwood range from 947 

(5981) to 1013 (4771, 5424). 4635 ends at 981, with a possible 

heartwood-sapwood transition date of 982, and 5625 ends at 1049. However 

about 10-15 sapwood rings on 5625 were too narrow to measure accurately. 

The latter was therefore felled in about 1059-64, making it slightly 

later than the V.3 and V.4 timbers but earlier than V.I. 4635 was 

probably felled after 991 or, if the sapwood transition is present, in 

the period 991-1036, indicating that late 10th century timbers might 

also have been used in V.6. 

Phase V.8 

All but two tirnbers were measured from this phase, 6432 and 7987 being 

rejected because their rings were too narrow for accurate measurement. 

The remainder had measurable ring sequences between 51 and 162 years in 

length. Nine had sapwood, and two others either ended near the sapwood 

boundary or had a queried boundary. All but 7969, 7970, 7979, 7984 and 

8031 were dated. As with the V.3 and V.6 timbers, there was great 

variation in the values of !. tor comparisons with the dated 

chronologies. 6435, for example, matched well with E.IG4 !t = 6.4) but 

not with City Med or Southwark; 8041 matched with all the chronolgies 

but especially well with Southwark <t = 6.0>; and the dating of 7940 was 

not confirmed until it was tested against the final version of BIG5.3, 

with which it gave a t-value of 6.9. 

Eight of the dated samples had sapwood, with the sapwood transition 

queried on a ninth !Fig 3). The dates of the heartwood-sapwood 

transitions range from 1002 !6433B) to 1046 (7914). 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 6433B is 1011-1056, whilst 
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that tor 7914 is 1056-1101 1 indicating that there are probably at least 

two telling phases amongst the phase V.B timbers. The first felling 

phase presumably represents reused timbers since timbers frorr, Period IV 

were found in this phase. 

The period V timbers, excluding V.3 

Because there are relatively few samples from V.l, V.4, V.6 and V.8, 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, al thoLtgh the 

degree of working was variable <Appendix B). Like V. 3 1 the shape and 

size of the cross-section, and the age of tree from which they were 

taken, are very variable. Sapwood was removed more often from the phase 

V.6 timbers than from those in V.4: five out of eight V.4 timbers had 

sapwood, compared to two or three out of 19 in V.6. 

The chronology of periods IV and V 

The sequence of events in these two periods when e>:amined phase by phase 

<Table 5) 1 indicates that the timber for the V.l 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 comml (Table 6). Following the constrLtction of the IV.! and IV.2 

banks in 1039/40, the IV.4 plank frontage was added to the IV.! bank in 

1055. At roughly the same time, timbers were added behind the frontage 

<V2 1 V3 1 V4) 1 and to the structure east of the inlet <IV.2l. More 

timbers were added at a later date an both sides of the inlet: in 

1059-64 on the west side <V. 6), and some tirroe in the second half of the 

11th century on the east <V.Bl. Finally a new revetment was constructed 

on the west bank some time after 1080. This latter event could be 

contemporary with the activity on the V.B bank. 

Discussion 

The analysis was successful in that 117 out of 163 measured timbers were 

dated. Most of these were dated using tradi tiona! 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 

10 



dates, or to distinguish between several possible dates for the same 

sample (eg 5812, 6026 from V.4), and these remain undated. The use of 

SORT-STRING on the large group of phase V.3 samples indicated that, if 

it had been used instead of traditional methods, then fewer samples 

would 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 tor some of the phases is encouraging and it is 

hoped that, just as the analysis of the period V timbers produced a more 

exact date for phase IV.4, so the precision of the results for V.l and 

V.8 will be refined after the analysis of timbers from later phases. 

Conclusion 

The tree-ring analysis of 202 samples from Billingsgate period V 

resulted in a reinterpretation of the site's phasing. It is now known 

that, following the construction of the IV.! and IV.2 structures in 

1039/40 or just after, timbers for a plank frontage and the 

consolidation of the bank behind were felled in 1055. Other structural 

timbers were felled after this, but precise felling dates are not yet 

available. The V.l 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 tradi tiona! methods. 

Acknowledgements 

The Sheffield Dendrochronology Laboratory is funded by the Historic 

Buildings and Monuments Commission for England. I am also grateful to 

Steve Roskams and Alan Vince for providing information about the site, 

and to Ian Tyers for making avai !able tree-ring data from Southwark. 

11 



References 

:Baillie MGL 1982 Tree-ring dating and archaeology. London: Croom Helm. 

:Baillie MGL & Pilcher JR 1973 A simple crossdating program for 

tree-ring research. Tree Ring Bulletin 33 7-14. 

Crone A 1987 SORT-STRING, a computer program for crossmatching 

<unpubl). 

Fletcher JM 1977 Tree-ring chronologies for the 6th to 16th centuries 

for oaks of Southern and Eastern England, Journal of Archaeological 

Science 4, 335-52. 

Hillam J 1985 Theoretical and applied dendrochronology: how to make a 

date with a tree. In P Phillips (edl, The Archaeologist and the 

Laboratory, CBA Research Report no 58 17-23. 

Hillam J 1986 Tree-ring analysis in the City of London. The dating of 

Roman timbers from Billingsgate and New Fresh Wharf. Ancient Monuments 

Laboratory Report series 66/87. 

Hillam J 1987 Tree-ring analysis of timbers from Billingsgate Lorry 

Park, City of London, 1982. The Period IV timbers. Ancient Monuments 

Laboratory series number 47/87. 

Hillam J & Groves C 1985 Tree-ring dating of waterfront structures from 

Bi II ingsgate Lorry Park, City of London. Ancient Monuments Laboratory 

Report Series no 4747. 

Hillam J 1 Morgan RA & Tyers I 1987 Sapwood estimates and the dating of 

short ring sequences. In RGW Ward (edl, Applications of tree-ring 

studies - current research in dendrochronology and related areas, BAR 

5333 165-185. 

Nicholson RA & Hillam J 1987 A dendrochronological analysis of oak 

timbers from Dundas Wharf, Bristol, 1982-83. Ancient Monuments Report 

series 33/87. 

Okasha MKM 1987 Statistical Methods in Dendrochronology, unpublished PhD 

thesis, Sheffield University. 

12 



Legends to Figs 

Fig 1: Diagram showing the distribution of ring sequence length in 

relationship to the number of samples dated and undated. 

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

sequences from phase V.3. 

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

sequences from all phases except V.3. 
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Table 11 Phase V.3 - distribution of the average ring widths from the 

114 measured samples. Those for the 61 measured samples from the 

medieval waterfront site at Dundas Wharf, Bristol <Nicholson & Hillam 

1987), are given for comparison. 

average number of samples (i() 

widths(mm) London Bristol 

0.5 3 0 

(il, 5-0. 99 34 21 

1. 0-1.49 42 25 

1.5-1.99 15 21 

2.0-2.49 4 11 

2.5-2.99 2 7 

3.0 0 15 



Table 2: .!_-values between tl~o~.e ~;;amc.lf•:;; !!Jhich .!'\l"e orcmaDl~t h·om the same tree. 3_?_3_?5 and ?.~}~E 
art~ the it.ner and t')Uter portions wf sc...m;:_~!e ·~.§9_~ \i.lhl .. :~~ w~1r .. br·oken. * - overlap lengt~J is l~ss 
tr1an ~:~~ :~~ars. (f·Jote that ~t~.:3~ .~t~.?:~. 21r.d ~~ ... :.>_p• . .:i'r~ dtd'in1 tt:!ly tram the s:.~:une tree.) 

s sJ;s 5832~- s q_ 1 ~:. ,:; s~-~~· .. 0. .. ?Z~-~.!::...~~.9.;:E__ . .:!.?..~£L ... f~:~.;~~---· _:if~-~---~~.:s P.. .:,.~ ... ? 4 66?9B 6701 6709 6731B 

mean t 8.2 7.3 6.9 8.6 6.6 7.3 7.3 10.7 6.9 8.3 8.6 8 ·O 
-~ 6.8 B. I 8.4 

58325 - * 8.5 6.9 5.:2 7.'1 7.0 I!.Q 6.9 * 1!. 4 * * * 8.4 

5832E - * 8. I 5. 7 * 5.6 Hl.4 4.8 9.4 6.7 8.4 6.3 7.8 * 
5914B - * 3.0 6.7 3.7 9.7 6.2 * 8.5 * * * 8.8 

5915B - 9 "" 6.6 8 ., 11.9 6.9 7.7 10.8 * * 9.5 8.3 

5921:8 - 8.5 9.\'J 7.8 7.5 5.3 7.9 5.6 5.4 6.1 6.6 

5926 - 8.3 9 .. g 9.4 3.6 8.5· * * 3.9 8.0 

59:28 10.0 6.8 8.3 10.5 7. 1 4.8 6.4 6.6 

63:20 - 9. 1 14.2 11.9: I!. 7 8.9 13.9 9.7 

6623 - It, 6 9.4 .. 4.6 4.6 8.9 

6625P. - 6.7 10. 1 8.0 12.8 * 
6674· - 4.5 5.6 6.6 10.7 

6679B - 9.2 8.8 * 
6701 - 8 0• * 

671119 - 5.0 

6731E. 



Table 3t Dating the V.3 timbers. E:-:amples of ,!.-values for comparisons 

with master chronologies. *-value less than 3.5. 

sample date 

5784 9511l-111l01 

5902 888-1054 

5926 749-919 

6312 971-1039 

6316 870-1057 

6320 765-111)12 

6337 891-111144 

6351 859-111)26 

6353 787-884 

6669 907-986 

t-value 

Southwark City Med 

* * 
5.9 4.7 

* 5.9 

4.3 * 
7.6 5.6 

5.3 6.9 

* * 
4.8 * 
3.5 3.8 

4.4 5.4 

Big 4 

4.9 

5.6 

5.2 

6.0 

9.2 

8,8 

4.2 

4.3 

3.6 

3.5 

Big53MK2 

3,9 

6.1 

9.6 

5.2 

9.2 

10.8 

4.1 

* 
4.5 

* 

Table 41 Tentative dating of 5812. !-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 955 998 1039 

Southwark <Tyers pers comm> 3.6 4.2 2.8 

City Med <Hillam Ltnpubl) 2.3 4. 1 1. Ill 

England (Baillie & Pilcher !.7 1. 5 3.1 

pers comm> 

Ref6 (Fletcher 1977) 2.1 2.2 3.7 

Big58 (Billingsgate V.8) 1. 3 11),7 3.8 

Big45 • IV/V) 4.9 2.7 3.8 

Big53 V.3) 4.1 !.6 3.9 



Table 5: Sequence of felling events phase by phase, based on the 

original archaeological i nterpretat ian. * - also includes timbers 

re-used from an earlier phase. 

west of inlet east of inlet 

IV. 1 1039/40 * IV.2 (i) 1039/4111 * 
IV.4 1049-111171 ( i i ) 111147-11117111 

v. 1 11118111+ 

V.3 (i) 111155 * V.B 111111-111156 

( i i) 11116112 to 

( i i i ) 111163-111194 111156-111111 

V.4 111154-6 * 
V.6 ( i ) 111123+ ?* 

( i i ) Hl59-64 



Table 61 Sequence of events in chronological order as indicated by the 

tree-ring results. 

date 

1039/40 

1055 

1059-64 

1056-1101 

1080+ 

west of inlet 

IV.! bank 

IV.4 frontage 

V.3 bank 

V.4 timbers 

V.6 timbers, 

1 or 2 timbers 

from V. 3 

new V.l 

revetment 

east of inlet 

IV.2 bank 

comment 

late 10th century timbers 

reused in both banks 

more IV.2 timbers reuse of timbers felled 

V.B bank 

in late 10th century (V.41 

and in 1039/40 (V.31 on 

west bank 

may also contain timbers 

reused from IV.2; date may 

refined after the analysis 

of timbers from VI and VII 

could be contemporary with 

V.B bank 



Appendix A 

Details of the tree-ring samples 

ConteHt - cante:{t nUinber 

Accn - accession number 

Rings - total number of rings 

Sapwood - number of sapwood rings 

Av. width - Average ring width in mm 

Dimensions - maximum dimensions of cross-section in mm 

E·E - bark edge 

+ - rings present but not measured 

5.1- phase V.1 



APPENDIX A - DETAILS OF SAMPLES 
Page 

CONTEXT A C CN PHASE RINGS SAPWOOD AV.WIDTH DIMENSIONS COMMENTS 
------- ----- ----- ------ ------- -------- ---------- ------------------------------
6788 4905 5. I 47 2.64 155 X 150 me as by CG 
7530 4919 5. 1 36 170 X 130 -
5784 4508 5.3 52 2.00 175 X 65 
5789 4656 5.3 10111 18 1.48 170 X 105 -
5799 4891 5.3 25111 " 125 -
5832 467111 5.3 1.05 215 X 60 in 2 pes 96, 11115 rings 
5861 4689 5.3 87 8 111.91 14111 X 95 
5871 4393 5.3 23111 X 185 poplar type 
5873 4516 5.3 68 1. 24 125 X 85 
5901 4797 5.3 yes 11110 X 100 narrow rings 
591112 4807 5.3 167 26 I, 19 190 X 190 ?f 1054/5 
5904 4811 5.3 30 0.89 155 X 65 fs 112155; in 2 pes 7111 1 95 rings 
591116 4584 5.3 144 18 1. 25 185 X 70 
5908 481114 5.3 100 0.83 145 X 75 ?errors 
5909A 4690 5.3 +74 2 0.82 135 " 13111 -
5909B 4384 5.3 214 0.80 215 X 19111 -
5911 471110 5.3 55 1.25 140 X 125 -
5912 4036 5.3 93 45 0.64 85 X 65 ?fw 1054/5 
5913A 4335 5.3 +77 2.03 255 X 150 -
5913B 4765 5.3 48 1.88 85 X 80 
5913C 4595 5.3 103 111.78 11110 X 70 
5914 4649 5.3 87 1.03 115 X 95 
5914B 4657 5.3 218 0.75 180 X 55 
5915A 4655 5.3 112 0.89 115 X 5111 
5915B 4232 5.3 81 26 1.16 190 X 100 felled ?summer 
5916 4739 5.3 9111 1. 56 170 " 55 
5917 4302 5.3 34 II 175 X 90 
5918A 4684 5.3 160 3 0.77 140 X 100 -
5918B 4664 5.3 130 X 105 narrow rings 
5919 4292 5.3 81 I. 32 105 X 55 
592111 4672 5.3 156 1. 10 19111 X 75 
5921A 4297 5.3 73 1. 35 110 X 100 -
5921B 4759 5.3 220 0.74 200 X 80 knot at outside 
5922 4600 5.3 61 1. 53 110 X 70 
5924A 4336 5.3 yes 130 X 70 narrow rings 
5924B 4640 5.3 90 1.94 200 X 80 
5925 4671 5.3 155 X 85 very knotty 
5926 4695 5.3 171 0.90 190 X 100 -
5927A 4738 5.3 110 111.87 105 X 60 
5927B 4656 5.3 204 1. 02 215 X 75 
5928 4230 5.3 225 0.63 145 X 55 
5931A 4350 5.3 65 1.10 80 X 30 
5931B 4220 5.3 120 42-7 0.78 125 X 115 f ?summer 1055 
5932 4547 5.3 50+ 1. 25 100 X 100 + about 40 
5934 4231 5.3 215 X 85 broken; knotty 
5937 4037 5.3 62 2.84 220 X 125 -
6045 4691 5.3 21110 X 180 very knotty 
6074 4680 5.3 11119 0.69 170 X 95 
631115 4806 5.3 yes 170 X 110 narrow rings; included sapwood 
631116 4764 5.3 140 1.21 190 X 55 
6307 4630 5.3 110 X 75 narrow rings 
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AP PENDIX A - DETAILS OF SAMPLES 

( I Page 

TJ 
CONTEXT ACCN PHASE RINGS SAPWOOD AV.WIDTH DIMENSIONS COMMENTS 
------­ -----­ ------­ -------­ ---------­ -----------------------------­
6312)7B i11eg 5.3 1112) !< 912) narrow rings 

• 
631219 
63112) 
6311 

4692 
4583 
4812)3 

5.3 
5.3 
5.3 

73 
102 
65 

22-6 
2. 36 
1. 58 
1. 95 

2612) ~{ 

175 >: 
1312) :.: 

2512) 
75 
1012) 

pith 
fw 

6312 4683 5 . 3 +69 16-25 1. 29 2512) x 115 f ?w 
63 13 4599 5 .3 116 1. 49 185 x 175 

1- 6314 
6315 4888 

5 .3 
5.3 175 nr ~IS 1. 39 3112) :{ 912) 

, 6316 
6319 

48112) 
4699 

5.3 
5.3 

188 
H'l12) 

4-18 0.76 
1. 23 

165 x 
215 :-: 

95 
50 

63212) ill eg 5 . 3 248 0.99 2612) x60 
6334 6486 5. 3 46 2812) f' 145 
6335 4651 5.3 86 1. 59 165 f, 112)5 
6337 4585 5. 3 +154 7 1.01 225 " 85 knot at inside 
6338 4665 5.3 69+ \des 1. 412) 1212) f, 115 + about 34 to be: f cl(l)53 
6340 3366 5.3 219 49 12).52 125 ' f 9121 fw (but narr ow rings ) 
6341 4041 5.3 75 6 2.26 205 v 65 
6342 4614 5.3 90 1. 12 1112) x 45 
6344 4232 5.3 r .:: 24 1.77 135 ~< 85 ?f w 1054 /5 

6344B 4913 5.3 18 10 140 'f 130 pith 
6345 4808 5.3 66 1. 1f2l 14121 !< 130 pi H, 
63451'· 4685 5.3 81 1. 04 1612) ... 155 pith 
6346 ill eg 5.3 63 2 .12)1 135 (, 110 
6347 4565 5. 3 113 121 .99 13121 .\ 90 
6348 3365 5.3 142 0 .92 1312) .-, 912) 
6349 4351 5. 3 41 85 (, 45 
6350 4677 5.3 14121 (, 70 narrow ri ngs 
6351 4757 5.3 168+ 12+ 0.73 13121 ;.! 90 212) - 30 to BE 
6352 4299 5.3 91 1. 64 165 " 115 
6353 4758 5 .3 +98 12l.96 1312l :{ 75 
6419 4564 5 .3 95 1. 63 17121 (, 130 knott\d at ins i de 
6420 4637 5 . 3 1412) (, 75 narrow rings 
6421 4653 5 . 3 49 135 (, 90 
6424 4693 5.3 150 .\ 125 narrow rings 
6426 4612)1 5.3 78 1. 69 145 x 55 
6427 3367 5.3 110 x 35 narrow rings 
6428 45 9 1 5 . 3 84 21 1. 74 155 x 70 
6430 4629 5. 3 55 1. 91 115 x 55 
6431 4732 5.3 126 0. 98 150 x 80 
6434 4648 5.3 60 2.59 170 x 55 
6439 4636 5 . 3 125 1. 28 175 :.: 45 
661 5 4669 5.3 86+ 121.90 180 x 80 + about 103 
66 19 4042 5.3 +90 25 1. 19 225 x 14121 nr pith 
6619B 4752 5.3 ye s 130 x 70 knotty 
662(21 4801 5.3 187 0 .89 20(21 x 111'5 
6623 4760 5 .3 156 0 .84 145 x 75 same tree as 6674 
6624 4049 5 .3 90 1. 35 22(21 x 115 knot t \d 
6625 405 0 5.3 llb 1. 57 205 x 70 
6625B 4754 5.3 15 2 1.07 190 x 6(21 
6627 4(2139 5.3 155 x 7(21 kn o tt\d 

-, 6629 4694 5.3 \des 120 x 40 narrow rings; kno tt\d 
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APPENDIX A - DETAILS OF SAMPLES 

Pa ge 3 

CONTEXT ACCN PHASE RINGS SAPWOOD AV.WIDTH DIMENSIONS COMMENTS 

6631 4095 5. :3 165 ., 70 knott~ 


6632 4733 5 . 3 83? 5121? 0.59 145 >: 8111 near BE but ?errors 

I 6634 4092 5.3 135 >: 95 knott!:! 


6635 4296 5.3 +254 62 0.41 130 x 45 N:B av width 

T 6663 4643 5.3 136 nr hs 1.1217 230 155 pith
I. 

6664 4802 5. 3 77 1. 17 110 :: 5121 
6665 4038 5. 3 68 1. 61 285 ): 145 knott!:! 
66651', 4755 5.3 73 4 1.07 85 :< 45I 

I ( 6666 4610 5.3 68 1. 36 185 I . 15121 v nr pith 
6667 4762 5.3 72 1. 37 125 :: 115 knottyI 6668 4661 5.3 18121 9121 narrow rings; knottyI . 

I ~ 6669 4679 5 . 3 80 1. 45 16121 x 155 pith
I 6671 illeg 5.3 83 1. 44 195 " 55 
I .. 6671:B 4242 5.3 85 1. 43 2121121 x 55 
I 6671C 4093 5.3 173 121.91 18121 " 55 
I • 6673 41iJ43 5.3 + 112 Ill . 72 15121 :: 95 

6674 4688 5. 3 221 0. 83 215 x 8121 same tree as 6623 
1-' I 

6675 4659 5 .3 +191il 1il . 7 1 165 :: 6121l - 6677 4559 5.3 112 1. 19 14121 :: 90 
6678 456111 5.3 127 1. 38 2121121 :< 13121L !J 

l 	 6679 4676 5.3 172 1. 04 21215 :.: 85 
v6679:B 4639 5.3 113 1. 06 140 65 

l 
671il 12l 465121 5 . 3 88 1. 5 1 160 :.: 75 

I 6701 4536 5.3 133 121.72 110 x 70 
~,I 	 I. 671112 4766 5.3 205 1L 0.61 141iJ :: 65 

671114 4561 5 .3 152 0 . 49 245 " 65I 
I , 	 671il6 4675 5 . 3 139 1. 24 212) 5 x 51iJ 

6707 4652 5 . 3 83+ 1. 45 155 ;. 60 about 10 unmeasd heart r i ngsI 
I 	 671218 4658 5. 3 121iJ '.' 41iJ very narrow rings 

671119 411133 5.3 155 1. 25 22el .. 5~I ­
I 1 6710 471212 5 .3 86 1. 04 105 x 4121 
I -' 67 11 4645 5 . 3 88 1. 51 15121 ;, 65 

671 3 4696 5.3 +114 1. 12 15111 :< 90 
I T I 671 5 5 . 3 

6717 412196 5 .3 158 0.80 1512l x 55 difficult to measure 
67 19 4673 5 .3 67 5 1lI.81 135 :< 11115 pit;, 
6721 4740 5 .3 45 80 :< 6121 
6722 4089 5 . 3 49 100 x 4121 
6723 4698 5. 3 190 17 0.68 180 x 135 near pith; f 1054/5 

I 

_ 
6726 461 5 5.3 +96 71 Ill. 46 170 x 105 many rings unmeasd; :BE; ?er r ora: 

I 6728 4654 5.3 195 x 145 knotty 
6731 461212 5.3 1 1111 :< 90 narrow ri ngs

:!J 6731B 4604 5.3 165 0 . 84 160 x 6111 same t r ee as 6623/6674 
6732 409111 5.3 80+ 27+ 1. 0111 125 :< 95 about 22 to BE 
6942 4731 5.3 160 0.68 135 x 9111 
69421', 4731il 5 .3 93 1. 00 110 :< 75 
6965 4982 5. 3 55 16 1. 96 170 :< 140 fs; knott!:!; 2 cent r es 

I ­ 6983 4753 5 . 3 43 175 x 165 
7074 4452 5 .3 119 1.1213 2812l :: 130 
562 6 4576 5 .4 119 1. 37 175 x 105 
5659 4366 5 .4 54 37 1. 1M 110 x 60 near :BE; 2 rad ii 

-' 



APPENDIX A - DETAILS OF SAMPLES 
Page 4 

CONTEXT ACCN PHASE RINGS SAPWOOD AV.WIDTH DIMENSIONS COMMENTS 
------- ----- ----- ------ ------- -------- ---------- ------------------------------
5661 5.4 
5714 4487 5.4 65 21 1.88 135 X 50 near BE; 2 radii 
5765 4492 5.4 159 40 120 X 35 near BE; meas in 2 sections 
5812 4490 5.4 121+ 6+ 0.60 115 X 85 
6026 4661 5.4 179+ 111.86 165 X 12111 + about 30 rings 
611127 4736 5.4 165 X 95 rings too narrow 
3269 4557 5.6 64 111.86 115 X 5111 
4635 3378 5.6 74 ?HS 982 1. 36 14111 X 8111 
4643 4556 5.6 8111 X 75 broken 
4645 4291 5.6 62 1. 16 85 X 65 
4646 4668 5.6 79 1.44 11111 X 11111 -
4771 4697 5.6 65 2.19 18111 X 95 
531114 4641 5.6 124 0.66 135 X 75 
5334 461116 5.6 79 1. 07 1111111 X 70 
5387 4496 5.6 93 1. 02 240 X 70 knotty 
5388 5388 5.6 78 1.1113 9111 X 45 
5389 4809 5.6 89 2.56 245 X 6111 
5392 4293 5.6 51+ 1. 51 9111 X 85 
5394B 4593 5.6 120 111.81 115 X 100 -
5394 4592 5.6 10111 0.62 90 X 45 
5423 4674 5.6 39 15111 X 85 
5424 4567 5.6 114 111.87 135 X 85 
5625 3314 5.6 +143+ 26+ 1. 04 200 :-: 135 1111-15 rings to BE 
5750 452111 5.6 yes 330 X 15111 knotty 
5981 476111 5.6 56 1. 72 140 X 75 
2715 4626 5.8 81 2.18 210 ,, 115 -
2731 4378 5.8 73 111.86 l!Cil X 65 
6432 4681 5.8 200 X 14111 rings too narrow 
6433 4881 5.8 80+ yes !. 32 135 X 70 25-30 rings to hs 
6433B 4097 5.8 51 6 1. 15 115 X 75 
6435 4594 5.8 98 9 1.28 145 X 65 
6436 4734 5.8 162 8 1. 27 225 }{ 95 knotty 
7252 5.8 
791114 4971 5.8 112 2.12 280 X 85 knotty 
7914 4958 5.8 +128+ 18+ 0.92 190 }; 7111 at least 3 rings not measd 
7917 4957 5.8 +74 1,1113 20111 X 80 
7932 4938 5.8 98 1.28 140 X 75 
7933 4932 5.8 9111 1.24 12111 ~: 40 hs visible 
7940 494111 5.8 83 1.86 195 X 170 -
7949 4920 5.8 11114 5 111,83 1111111 X 85 
7959 4916 5.8 125 0.77 110 X 80 
7969 4893 5.8 87+ !.56 175 X 95 + 15 rings 
7970 4930 5.8 73+ 1+ 1.29 10111 X 11110 + 20 sap rings 
7979 4502 5.8 117 1.1118 165 X 90 knotty 
7980 4928 5.8 83 1. 74 160 X 40 
7984 4943 5.8 76 1.69 165 X 145 -
7987 4944 5.8 yes 115 X 65 rings too narrow 
8022 4894 5.8 96 1.33 !50 X 7111 near hs 
8027 4937 5.8 84 1. 3111 120 :< 60 
811131 4971 5.8 54 2 1.23 9111 X 85 
81114111 4979 5.8 78 2.01 165 X 8111 



APPENDIX A - DETAILS OF SAMPLES 
Page 5 

CONTEXT ACCN PHASE RINGS SAPWOOD AV. WIDTH DIMENSIONS COr111ENTS 
------- ----- ----- ------ ------- -------- ---------- ------------------------------
8041 
8048 

4924 5.8 +57 
4988 5.8 76 

4 
I 

1.40 
1.58 

150 ,., 100 -
140 " 75 



Appendix B 

Cross-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 by 

shading. 



APPENDIX B - CROSS-SECTIONAL SKETCHES AND DIMENSIONS <MMl 

PHASE CONTEXT ACCN DIMENSIONS 
------ -------- ------------------------------------- --------------------------· 
5. 1 6788 491115 ~~ 

155 X 15111 

5. 1 753111 4919 17111 X 130 

5.3 5784 451118 •fj ) \ '·i\"' 175 X 65 

5.3 5789 4656 ~ 17111 X 11115 

5.3 5799 4891 ~ 25111 X 125 

5.3 5832 467111 om 215 X 6111 

5.3 5861 4689 • 140 X 95 

5.3 5871 4393 ~ 23111 " 185 

5.3 5873 4516 

·~ 
125 }: 85 

5.3 591111 4797 10111 X 1111111 

5.3 5902 481117 ~ 190 l{ 19111 

5.3 591114 4811 • 155 X 65 

5.3 591116 4584 

'l!!J~ 
185 X 7111 

5.3 591118 481114 145 X 75 

5.3 5909A 469111 ~~ 135 X 13111 

5.3 591119B 4384 215 X 190 

5.3 5911 470111 

~-
14111 X 125 

5.3 5912 411136 85 X 65 

5,3 5913A 4335 

~ 
255 X 15111 

5.3 5913B 4765 85 X 80 

5.3 5913C 4595 E- 10111 X 7111 

5.3 5914 4649 115 X 95 

5.3 5914B 4657 ~ 18111 X 55 

5.3 5915A 4655 .. 115 X 5111 

5.3 5915B 4232 • 19111 X 11110 



------ -------- -------------------------------------
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APPENDIX B - CROSS-SECTIONAL Sf, ETCHES AND DIMENSIONS (MM )

(II 


I. 
PHASE CONTEXT ACCN DIMENSI ONS 

! 

5.3 5916 4739 17~ x 55 ~ 
5.3 5917 43~2 175 x 9~ 

-'l' 
v5.3 5918A 4684 14~ 10~11\ •!J 

5 . 3 59 18B 4664 13~ x 105 

!J 
5. 3 5919 4292 - 105 x 55 , 

I, - 5.3 592~ 4672 191n 75 

- I 
' .'5. 3 5921A 4297 11 ~ 1~~ 

5.3 5921B 4759 200 ;{ 8121 

_f 5.3 5922 4600 110 ~-: 70 

5.3 5924A 4336 130 x 7~!! 
5.3 5924B 4640 200 x 80 

5.3 5925 4671 155 :-! 85 
-!I ~ 

5.3 5926 4695 190 1~0 .~ 
" 

" 

5.3 5927A 4738 105 6121 

5 . 3 5927B 4656 215 75 

5.3 5928 4230 145 55" 
-, 

5. 3 5931A 4350 

~ - Bin x 

I, 

3~ ~ 
- ; 5 .3 593 1B 4220 125 >: 115~ 
I i 5.3 5932 4547 100 1 0~" 

5.3 5934 4231 215 >: 85~.!l1H6!l 

5.3 5937 4037 220 x 125 ~ 
- 5.3 6045 4691 200 I> 180 
i · ~ 5. 3 6074 4680 170 x 95 

! ­
5.3 6305 4B06 17~ x 110I ~. 

l 

I 
I - 5 .3 6306 4764 190 55" 

" 
~ 



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

PHASE CONTEXT ACCN DIMENSIONS 
------ -------- ------------------------------------- ----------------------------· 
5.3 6307 4630 110 >: 75 

5.3 6307B i l!eg 110 X 90 

5.3 6309 4692 260 X 250 

5.3 631111 4583 175 X 75 

5.3 6311 4803 130 X 11110 

5.3 6312 4683 250 X 115 

5.3 6313 4599 185 X 175 

5.3 6314 

iiffim~ 5.3 6315 4888 31121 >: 90 

5.3 6316 4810 165 X 95 

5.3 6319 4699 ~ 215 }: 50 

5.3 6320 illeg 26121 x60 

5.3 6334 6486 -- 28121 X 145 

5.3 6335 4651 165 X 105 

5.3 6337 4585 (!!!llliJ.. 225 :-: 85 

5.3 6338 4665 120 X 115 

5.3 6340 3366 

·~(-
125 X 90 

5.3 6341 4041 205 X 65 

5.3 6342 4614 ~ 110 X 45 

5.3 6344 4232 ED 135 X 85 

5.3 6344B 4913 

•• 
140 X 130 

5.3 6345 4808 14111 X 130 

5.3 6345B 4685 •• 160 X 155 

5.3 6346 illeg 135 X 110 

5.3 6347 4565 tiD 130 X 90 



APPENDIX B - CROSS-SECTIONAL SI<ETCHES AND DIMENSIONS <MMl 

PHASE CONTEXT ACCN DIMENSIONS 
------ -------- ------------------------------------- ------------------------------
5.3 6348 3365 • 130 X 90 

\ill(((~ 5.3 6349 4351 85 X 45 

5.3 6350 4677 ~',\\(~ 140 X 70 

5.3 6351 4757 .I.e 130 X 90 

5.3 6352 4299 165 X 115 

5.3 6353 4758 - 130 X 75 

5.3 6419 4564 

·~ 
170 X 130 

5.3 6420 4637 14111 " 75 

5.3 6421 4653 

~~ 
135 X 9111 

5.3 6424 4693 15111 X 125 

5.3 6426 461111 (}Ill!\![() 145 X 55 

5.3 6427 3367 f](((! m W9 110 X 35 

5.3 6428 4591 » 155 X 70 

5.3 6430 4629 &1 \ \1 !fi' 115 X 55 

5.3 6431 4732 • 15111 X 80 

5.3 6434 4648 ~lta 170 X 55 

5.3 6439 4636 

~-
175 X 45 

5.3 6615 4669 18111 X 8111 

5,3 6619 411142 •• 225 X 14111 

5.3 6619B 4752 13111 X 70 

5.3 6620 4801 

-~ 
21110 X 11115 

5.3 6623 4760 145 X 75 

5.3 6624 4049 

u{llif£~w~ 
220 X 115 

5.3 6625 405111 21115 X 70 

5.3 6625B 4754 ~$\)) '.lb 19111 X 6111 



APPENDIX B - CROSS-SECTIONAL Sf\ETCHES AND DIMENSIONS <MM) 

PHASE CONTEXT ACCN DIMENSIONS 
------ -------- ------------------------------------- ------------------------------
5.3 6627 4~39 m\& 155 X 7~ 

5.3 6629 4694 ~ 12~ X 4~ 

5.3 6631 41il95 & 165 X 7~ 

5.3 6632 4733 • 145 X 8~ 

5.3 6634 41il92 ~ 135 X 95 

5.3 6635 4296 t~Q]JJ 131il X 45 

5.3 6663 4643 ~ 230 X 155 

5.3 6664 4802 !B (! !IIi to 110 X 50 

5.3 6665 4038 ~ 285 X 145 

5.3 6665B 4755 - 85 X 45 

5.3 6666 46111 

~. 
185 X 150 

5.3 6667 4762 125 ){ 115 

5.3 6668 4661 

•• 
180 X 90 

5.3 6669 4679 160 X 155 

5.3 6671 illeg lffifftl® 195 X 55 

5.3 6671B 4242 ~ 2~~ X 55 

5.3 6671C 4093 anr(j t u "(t» 180 X 55 

5.3 6673 4~43 ~~ 150 X 95 

5.3 6674 4688 215 X 8~ 

5.3 6675 4659 l@a:w 165 X 60 

5.3 6677 4559 .p 140 X 9~ 

5.3 6678 4561il 21il~ X 13~ 

5.3 6679 4676 @:H tlf5t 2~5 X 85 

5.3 6679B 4639 «((((((® 140 X 65 

5.3 671illil 4650 ~ 160 X 75 



APPENDIX B - CROSS-SECTIONAL SI\ETCHES AND DIMENSIONS <MM> 

PHASE CONTEXT ACCN DIMENSIONS 
------ -------- ------------------------------------- ------------------------------
5.3 6701 4536 

-~ 
110 X 70 

5.3 6702 4766 140 X 65 

5,3 6704 4561 ~ 245 X 65 

5.3 6706 4675 205 X 50 

5.3 6707 4652 @Ll&l141ll 155 X 60 

5.3 6708 4658 Qop'l'tW 120 X 40 

5.3 6709 4033 ilif!.(l('ii!O Mt\d, i ) 220 X 50 

5.3 6710 471112 ~ 105 X 40 

5.3 6711 4645 ~ 15111 X 65 

5.3 6713 4696 - 150 X 90 

5.3 6715 

5.3 6717 4096 mr ((i'ff3\ 15111 X 55 

5.3 6719 4673 ~ 135 X 105 

5.3 6721 474111 • 8111 X 60 

5.3 6722 4089 ~ 10111 X 40 

5.3 6723 4698 &~ 18111 X 135 

5.3 6726 4615 17111 X 11115 

5.3 6728 4654 ~ 195 X 145 

5.3 6731 461112 ~ 11111 X 9111 

5.3 6731B 461114 ~ 16111 X 60 

5.3 6732 411190 .lta 125 X 95 

5.3 6942 4731 135 X 90 

5.3 6942B 473111 •• 110 X 75 

5.3 6965 4982 170 X 140 

5.3 6983 4753 ~ 175 X 165 



APPENDIX B - CROSS-SECTIONAL SI<ETCHES AND DIMENSIONS <MMl 

PHASE CONTEXT ACCN DIMENSIONS 

------ -------- ------------------------------------- ------------------------------
5.3 7074 4452 

~-
280 X 130 

5.4 5626 4576 175 X llil5 

5.4 5659 4366 *€1 110 X 60 

5.4 5661 

5.4 5714 4487 g,m:ml 135 X 50 

5.4 5765 4492 lfl(( IIIIi! 120 X 35 

5.4 5812 4490 

·~ 
115 X 85 

5.4 6026 4661 165 X 120 

5.4 6027 4736 • 165 X 95 

5.6 3269 4557 ~ 115 X 50 

5.6 4635 3378 -- 140 X 80 

5.6 4643 4556 80 X 75 

5.6 4645 4291 PD 85 X 65 

5.6 4646 4668 110 X 110 

5.6 4771 4697 

~~ 
180 :< 95 

5.6 5304 4641 135 X 75 

5.6 5334 4606 • 1012) X 70 

~ 5.6 5387 4496 240 X 7(11 

5.6 5388 5388 ~ 9(11 X 45 

5.6 5389 4809 ij!(lll!!lHt;a• 245 X 6111 

5.6 5392 4293 ~ 90 X 85 

5.6 5394B 4593 0 115 X 10111 

5.6 5394 4592 

-~ 
9111 X 45 

5.6 5423 4674 15(11 X 85 

5.6 5424 4567 • 135 X 85 



------ -------- ------------------------------------- ------------------------------

, , 

( 

-
( 

[ 

APPENDIX B - CROSS-SECTIONAL Sf,ETCHES AND DIMENSIONS (MM) 
l 

,­
PHASE CONTEXT ACCN DIMENSIONS 

5.6 5625 3314 212HZI 135 

5.6 575121 452111 .~ 33111 x 

" 

150-
1-

5.6 5981 476111 ~ 14121 >: 75 

5 . 8 2715 4626 21111 115~ " 
I( 

5. 8 2731 4378 lUi'! >: 65 ~ 
- 5.8 6432 4681 2121111 :.: 14111 

5.8 6433 4881 135 ~.: 70 

, 
4~ 

5.8 6433B 412197 115 75"~ 
5. 8 6435 4594 145 65~ " 

5.8 6436 4734 225 >: 95~ 
5.8 7252 

5 .8 7904 4971 280 85WHm " 
~ -

'J5.8 7914 4958 1911l 7III 

• 
~ 

5.8 7917 4957 20I2J 8121~ " 

5 . 8 7932 4938 14121 ~< 75 
-
~ 5. 8 7933 4932 12111 4111ij~~! ~~~W " 
-
~ 5.8 7940 494121 195 >: 17111 

5. 8 7949 49211l 1111111 x 85-. 

~. 5.8 7959 4916 11(2) x 8121 

5. 8 7969 4893 175 >: 95 - .. 
5.8 797111 4930 11110 11110-, e " 

5.8 7979 4502 165 >: 90 
(­

5 . 8 798r2l 4928 ~\ ' s ~\ <\l 16r2l x 40
)))j U1 ­

5.8 7984 4943 165 x 145 

a ~ 5.B 7987 4944 115 65 " 



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

PHASE CONTEXT ACCN DIMENSIONS 

5.8 . 811122 4894 fijmJ\fill) 
5.8 811127 4937 

15111 X 7111 

12111 " 6111 

5.8 811131 4971 ~ 
5.8 811140 4979 <!tl'il 1 m) ll 

911) X 85 

165 X 8111 

5.8 8041 4924 

·-5.8 811148 4988 

!511) X 1111111 

14111 X 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'l. confidence limits for the felling date range can be 

obtained by adding H!l-55 rings to this date. In the absence of sapwood, 

add 10 to the date at the last measured heartwood ring to obtain the 

probable terminus post quem for felling. <Note that one in twenty 

samples are likely to have either more than 55 or less than 10 sapwood 

rings- see Hillarr1 et al 1987 tor further details on sapwood estimates). 

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

the year, and does not have to be estimated. 



APPENDIX C- RESULTS 
Page 

CONTEXT ACCN PHASE RESULT 1 RESULT 2 COt·1~1ENTS 

------- ------ ----- ---------- ------------------ ----------------------------------
6788 491115 5. 1 dated 111124-11117111 rneas by CG 
7530 4919 5. 1 rejected 
5784 451118 5.3 dated 95111-11111111 
5789 4656 5.3 dated 942-111141 <111124) 
5799 4891 5.3 rejected 
5832 467111 5.3 dated 778-979 in 2 pes 96, 11115 rings 
5861 4689 5.3 undated 
5871 4393 5.3 rejected poplar type 
5873 4516 5.3 undated 
591111 4797 5.3 rejected narrow rings 
591112 481117 5.3 dated 888-111154( 111129) ?f 111154/5 
591114 4811 5.3 dated 876-111154(111125) fs 111155; in 2 pes 7111,95 rings 
591116 4584 5.3 dated 91117-11115111( 111133) 
591118 481114 5.3 undated ?errors 
591119A 469111 5.3 undated 
591119B 4384 5.3 dated 797-11111111 
5911 47111111 5.3 dated 945-999 
5912 411136 5.3 dated 962-111154(11111111) ?fw 1054/5 
5913A 4335 5.3 dated +852-928 
5913B 4765 5.3 dated 949-996 
5913C 4595 5.3 dated 872-974 
5914 4649 5.3 dated 883-969 
5914E· 4657 5.3 dated 649-866 
5915A 4655 5.3 dated 818-929 
5915B 4232 5.3 undated felled ?summer 
5916 4739 5.3 dated 784-873 
5917 431112 5.3 rejected 
5918A 4684 5.3 dated 867-1026( 111124) 
5918B 4664 5.3 rejected narrow rings 
5919 4292 5.3 dated 905-985 
592111 4672 5.3 undated 
5921A 4297 5.3 dated 917-989 
5921B 4759 5.3 dated 798-111117 knot at outside 
5922 46111111 5.3 undated 
5924A 4336 5.3 rejected narrow rings 
5924B 464111 5.3 dated 801-895 
5925 4671 5.3 rejected very knotty 
5926 4695 5.3 dated 749-919 
5927A 4738 5.3 dated 915-111124 
5927B 4656 5.3 dated 615-818 
5928 4230 5.3 dated 798-111122 
5931A 435111 5.3 dated 823-887 
5931B 4220 5.3 dated 935-111154(11111118-13) f ?summer 111155 
5932 4547 5.3 undated + about 4111 
5934 4231 5.3 rejected broken; knotty 
5937 4037 5.3 dated 948-11111119 
6045 4691 5.3 rejected very knotty 
6074 468111 5.3 dated 871-979 
631115 481116 5.3 rejected narrow rings; included sapwood 
631116 4764 5.3 dated 864-H!I1113 
6307 463111 5.3 rejected narrow rings 



APPENDIX C - RESULTS 
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CONTEXT ACCN PHASE RESULT I RESULT 2 COMMENTS 
------- ------ ----- ---------- ------------------ ----------------------------------
6307B illeg 5.3 rejected narrow rings 
6309 4692 5.3 undated pith 
6310 4583 5.3 undated fill 
6311 4803 5.3 dated 928-992 
6312 4683 5.3 dated +971-1039(1015-24) f ?ill 
6313 4599 5.3 dated 782-897 
6314 5.3 still to c -
6315 4888 5.3 dated 825-999 
6316 4810 5.3 dated 870-1057(1040-54) 
6319 4699 5.3 dated 923-1022 
6320 illeg 5.3 dated 765-111112 
6334 6486 5,3 rejected 
6335 4651 5.3 undated 
6337 4585 5.3 dated +891-111144(1038> knot at inside 
6338 4665 5.3 dated 951-111119+ + about 34 to be: f cl053 
634111 3366 5,3 dated 835-111153(1005) fill (but narrow rings) 
6341 411141 5.3 undated 
6342 4614 5.3 dated 776-865 
6344 4232 5.3 dated 983-1054( 1031) ?fill 1054/5 
6344B 4913 5.3 rejected pith 
6345 481118 5.3 dated 91111-975 pith 
6345B 4685 5.3 dated 912-992 pith 
6346 illeg 5.3 dated 939-1000 
6347 4565 5.3 dated 812-924 
6348 3365 5.3 dated 722-863 
6349 4351 5.3 rejected 
6350 4677 5.3 rejected narrow rings 
6351 4757 5.3 dated 859-1026(1015)+ 20-30 to BE 
6352 4299 5.3 undated 
6353 4758 5.3 dated +787-884 
6419 4564 5.3 undated knotty at inside 
6420 4637 5.3 rejected narrow rings 
6421 4653 5.3 rejected 
6424 4693 5.3 rejected narrow rings 
6426 4601 5.3 dated 827-904 
6427 3367 5.3 rejected narrow rings 
6428 4591 5.3 undated 
6430 4629 5.3 dated 822-876 
6431 4732 5.3 dated 873-998 
6434 4648 5.3 undated 
6439 4636 5.3 dated 892-1-16 
6615 4669 5.3 undated + about 103 
6619 4042 5.3 undated nr pith 
6619B 4752 5.3 rejected knotty 
6620 4801 5.3 dated 833-1019 
6623 4760 5.3 dated 779-934 same tree as 6674 
6624 4049 5.3 undated knotty 
6625 4050 5.3 dated 893-1008 
6625B 4754 5.3 dated 867-1018 
6627 4039 5.3 rejected knotty 
6629 4694 5.3 rejected narrow rings; knotty 



APPENDIX C - RESULTS 

CONTEXT ACCN PHASE RESULT 1 RESULT 2 

6631 
6632 
6634 
6635 
6663 
6664 
6665 
6665B 
6666 
6667 
6668 
6669 
6671 
6671B 
6671C 
6673 
6674 
6675 
6677 
6678 
6679 
6679B 
6700 
6701. 
6702 
6704 
6706 
6707 
6708 
6709 
6710 
6711 
6713 
6715 
6717 
6719 
6721 
6722 
6723 
6726 
6728 
6731 
6731B 
6732 
6942 
6942B 
6965 
6983 
7074 
5626 
5659 

4095 5.3 
4733 5.3 
4092 5.3 
4296 5.3 
4643 5.3 
4802 5.3 
4038 5.3 
4755 5.3 
4610 5.3 
4762 5.3 
4661 5.3 
4679 5.3 
illeg 5.3 
4242 5. 3 
4093 5.3 
4043 5. 3 
4688 5.3 
4659 5. 3 
4559 5.3 
4560 5.3 
4676 5.3 
4639 5. 3 
465121 5.3 
4536 5.3 
4766 5.3 
4561 5.3 
4675 5.3 
4652 5.3 
4658 5.3 
4033 5.3 
4702 5.3 
4645 5.3 
4696 5.3 

5.3 
4096 5.3 
4673 5.3 
4740 5.3 
4089 5. 3 
4698 5.3 
4615 5.3 
4654 5.3 
4602 5.3 
4604 5.3 
4090 5.3 
4731 5. 3 
4730 5.3 
4982 5.3 
4753 5.3 
4452 5.3 
4576 5.4 
4366 5.4 

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 

+808-1061( 1000) 
892-1027!1028) 
830-906 

936-1008!1005) 

907-986 
944-1026 

+866-977 
738-958 
+773-962 

866-992 
771-942 
893-1005 

883-1015 
817-1021!1010) 
855-1006 

938-1020+ 

860-1014 
905-990 
867-954 
+888-101211 

still to c -
dated 860-1017 
undated 
rejected 
rejected 
dated 
undated 
rejected 
rejected 
dated 
dated 
dated 
dated 
undated 
rejected 

865-1054( 1038) 

725-889 
949-1028(1002)+ 
817-976 
935-1027 

dated 916-1034 
dated 887-11211215 
undated 

COMMENTS 

knotty 
near BE but ?errors 
knotty 
NB av width 
pith 

knotty 

v nr pith 
knotty 
narrow rings; knotty 
pith 

same tree as 6623 

Page 3 

about liZ! unmeasd heart rings 
very narrow rings 

difficult to measure 
pith 

near pith; f 1054/5 
many rings unmeasd; BE; ?errors 
knotty 
narrow rings 
same tree as 6623/6674 
about 22 to BE 

fs; lmotty; 2 centres 

near BE; 2 radii 
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CONTEXT ACCN PHASE RESULT I RESULT 2 COMMENTS 
------- ------ ----- ---------- ------------------ ----------------------------------
5661 5.4 still to c -
5714 4487 5.4 dated 929-993(973) near BE; 2 radii 
5765 4492 5.4 dated 895-1053( 1014) near BE; 1T1eas in 2 sections 
5812 449111 5.4 undated 
6026 4661 5.4 undated + about 30 rings 
6027 4736 5,4 rejected rings too narrow 
3269 4557 5.6 undated 
4635 3378 5.6 dated 91118-981 
4643 4556 5.6 rejected broken 
4645 4291 5.6 dated 928-989 
4646 4668 5.6 dated 91117-985 
4771 4697 5.6 dated 949-111113 
531114 4641 5.6 undated 
5334 461116 5.6 undated 
5387 4496 5.6 undated knotty 
5388 5388 5.6 dated 925-11111112 
5389 4809 5. 6' undated 
5392 4293 5.6 undated 
5394B 4593 5.6 dated 889-1008 
5394 4592 5.6 undated 
5423 4674 5.6 rejected 
5424 4567 5.6 dated 900-1013 
5625 3314 5.6 dated +907-1049(1024)+ 10-15 rings to BE 
5750 4520 5.6 rejected knotty 
5981 4760 5.6 dated 1015-1070 
2715 4626 5.8 dated 934-111114 
2731 4378 5.8 dated 963-1035 
6432 4681 5.8 rejected rings too narrow 
6433 4881 5.8 dated 929-111108+ 25-30 rings to hs 
6433B 4097 5,8 dated 957-111107( 101112) 
6435 4594 5.8 dated 945-111142( 111134) 
6436 4734 5.8 dated 885-111146(1039) knotty 
7252 5,8 sti II to c -
7904 4971 5.8 dated 884-995 knotty 
7914 4958 5.8 dated +926-111153(111146)+ at least 3 rings not measd 
7917 4957 5.8 dated +919-992 
7932 4938 5.8 dated 927-1-24 
7933 4932 5,8 dated 945-111134( 111135) hs visible 
794111 4940 5.8 dated 870-952 
7949 4920 5.8 dated 911-111114( 1010) 
7959 4916 5.8 dated 895-1019 
7969 4893 5.8 undated + IS rings 
797111 493111 5.8 undated + 20 sap rings 
7979 451112 5.8 undated knotty 
798111 4928 5.8 dated 958-11114111 
7984 4943 5.8 undated 
7987 4944 5.8 rejected rings too narrow 
8022 4894 5.8 dated 937-1032 near hs 
811127 4937 5.8 dated 943-111126 
8031 4971 5.8 undated 
81114111 4979 5.8 dated 91111 X 978 
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CONTEXT ACCN PHASE RESULT 1 RESULT 2 

811141 
8048 

4924 5.8 dated 
4988 5.8 dated 

+98111-111136 ( 111132) 
959-111134 (111134) 

Page 5 

COMMENTS 


