
Ancient Monuments Laboratory 
Report 126/87 

TREE-RING DATING OF ROMAN TIMBERS 
FROM ST. PETER'S HILL (PET '81) AND 
SUNLIGHT WHARF (SUN '86), CITY OF 
LONDON. 

Jennifer Hillam 

AML reports are interim reports which make available the results 
of specialist investigations in advance of full publication 
They are not subject to external refereeing and their conclusions 
may sometimes have to be modified in the light of 
archaeological information that was not available at the time 
of the investigation. Readers are therefore asked to consult 
the author before citing the report in any publication and to 
consult the final excavation report when available. 

Opinions expressed in AML reports are those of the author and 
are not necessarily those of the Historic Buildings and Monuments 
Commission for England. 



Ancient Monuments Laboratory Report 126/87 

TREE-RING DATING OF ROMAN TIMBERS 
FROM ST. PETER'S HILL (PET '81) AND 
SUNLIGHT WHARF (SUN '86), CITY OF 
LONDON. 

Jennifer Hillam 
June 1987 

Summary 

The analysis and dating of two groups of oak timbers is 
described. Both groups date to the late 3rd century, 
and were felled at the same time. The quality of the 
crossmatching between the two groups, as well as the 
visual appearance of the timbers themselves, suggest 
that the timbers came from the same structure which was 
constructed in AD 294 or shortly afterwards. 

Author's address: 

Dendrochronology Laboratory 
Department of Archaeology 
University of Sheffield 
Sheffield 
S.Yorks 
S10 2TN 

0742 768555 x6082 

~ Historic Buildings and Monuments Commission for England 



Tree-ring dating of Roman timbers from St Peter's Hill (PET'8!) and 

Sunlight Wharf (SUN'8b), City of London 

In 1983, samples from 17 oak foundat ion pi les at St Peter's Hi 11 in the 

City of London were examined. The excavation was at the west end of 

Thames Street, near Baynards Castle, a si te which had already produced 

tirr,bers for dating from the Roman riverside wall <t10rgan 198111; Sheldon & 

Tyers 1983). The tree-ring analysis of the St Peter's samples was 

undertaken to determine the dates of the piles and hence the 

relationship of the structure to other Roman remains in the viCinity, 

such as the riverside wall. 

The oak timbers from Sunlight l"harf were e){cavated in 1986 from a 

structure close to, and on a simi lar al ignment to, the structure at St 

Peter's Hill represented by the foundation piles. It was hoped that 

tree-ring analysis, carried out in 1987, would determine whether or not 

the two groups of samples were from the same structure. 

Methods 

The samples were examined following the method given by Hillam (1985). 

Ini tially the ring widths along one radius only were measured, but 

because the ring patterns were often short and becaLlse crossmatching 

between the sequences somet imes proved di ff i cult, two radi i per sample 

were occaSionally measured, and the two sets of measurements averaged. 

Since the analysis of the St Peter's samples, it has become general 

policy in the Sheffield Dendrochronology Laboratory to measure two radii 

on all roundwood samples wi th less than about 8111 rings in order to 

improve the quality of crossmatching. When the Sunlight Wharf samples 

were measured in 1987 therefore, two radii were measured on all the 

roundwood samples. 

The St Peter's ring sequences were compared together by superimposing 

one graph over another to look for similarities in ring pattet'ns. This 

process was aided by a computer program (Baillie & Pilcher 1973) which 

calculates the degree of correlation between two ring patterns for each 

position of overlap. The significance of the potential match is then 

tested by the Student t statistic. Values of t of 3.5 and above indicate 
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a match provlding that the visual match is acceptable (Balille 1982 

82-5) , 

When a group of samples had been crossmatched. their ring widths were 

averaged to produce a site master curve. Any unmatched curves were 

ested against the master, and the process repeated until no more curves 

could be matched with confidence. The site master, plus the individual 

curves, were then compared against reference chronologies for the Roman 

period (Table 1 ) to try to achieve absolute dating. 

The analysis of the Sunlight Wharf samples followed a similar pattern, 

except that their master curve and the Individual r lng patterns were 

tested firstlld against the St Peter's Hill tree-ring data. 

Interpretation of the tree-ring dates to find the felling date of the 

tImbers was slmplified by the presence of bark or bark edge on the 

majOrlty of the samples. Hence the date of the outer ring was usual lid 

the date of felling, and examination of the completeness of the outer 

r ing gave t he season of telling. For those timbers t at had been dressed 

and dld not have complete sapwood, the sapwood allowance of 1~-55 r ings 

was used. Additlon of this allowance to the date of the 

heartwood-sapwood transition gives the 95% confidence limits for the 

probable period of felling (Hillam et al 1987). In the complete absence 

of sapwood, the addltion of 1~ rings to the date of the outer ring gives 

the probable terminus post quem for feillng. 

Results 

St Peter's Hill 

The samples contained 5~ to 1~7 annual growth rings, although the 

majorit~ had between 5~ and 70 rlngs (Appendix AI, All but four of the 

samples (1361 , 1365, 1535, 1536) had complete sapwood (Appendi>: B), and 

often bark was present. Most of the outer rings were not complete 

indi atlng that the timbers had been f~lled in late spring or early 

summer. (The widths of the lncomplete rings were not measured, so that 

in Appendix A the number of rings for summer-felled timbers 15 an 

underestimate by one year.) One of the timbers. 1307 was definitely 

felled in winter or early spring, whilst the season of felling of 1297 



was indeterminable. 1361 and 1365 were trlmmed roundwood samples which 

had 4 and 5 sapwood rings respectively, whilst 1535 and 1536 were split 

from larger t Imbers and had only heartwood rings. 

The inner rings of samples 1551, 1558 and 1569 were not measured because 

of a band of very narrow rings. In addi ti on 1551 had an injury mark on 

the ring prior to the start of measurement. 

')lsual comparisons showed that many of the sequences cro5smatched. and 

t~at the narrow bands of rings mentloned above were contemporar~. A SIte 

master curve was made from ten sequences. but was abandoned because it 

was too comp~acent (that IS, showed little varlation in width from year 

to year). At thIS stage, second radii were measured for three ot the 

samples (1297. 131?l7. 1369). A master of 104 years in length was then 

made from four sarnples (PETMEAN~: 1297M~ 13Ql7M 1365, 13691'1). WI-ten 

unmatched samples were tested aqalnst this curve, an additlonal three 

:;arnpies were found to match (13~4, 1477! 1551 ) . These were added to the 

mastet' curve to produce a new master of 1~4 Idears containing seven 

sequences (PETMEAN3l, A further five samples crossmatched this new 

master (1350, 1367, 1467. 1558. 1569), and these were -3.dded to oroduce 

PETMEAN4. 

The St Peter's rinq sequences and their masters were compared WIth dated 

reference chronologies (Table 1 ) . Although matching with the lndlvidual 

seouences was poor, the masters gave consistently good results. 

part i cular ly Wl th ather Landon chr'onologies, when they spanned the 

perIod AD 191-294 (Table 2). The two worked timbers however were 

earlIer In date: the last measured rinq of 1535 was 18 Ee. Whilst 1536 

ended 1n AD 25. No dating was obtained for the roundwood sample 136 1 . 

although I t was probably contemporary with the other roundwood plIes. 

Examination of the tree-ring dates (Fig 1; Appendix 3) indicates that 

most of the sequences ended in AD 293, but that the spring vessels of AD 

294 we 're also present. The winter-felled timber, 13~7. was felled AD 

293/4, whilst 1297 ended in 294. and was felled in 294 or posslbl~ 295. 

The timbers were not felled at exactly the same time therefore! but they 

could have been felled withln a few weels at each other. Oak trees 

produce spring wood in about AprIl. and this p~oduction of large vessels 

lS completed by the end of May (BaIllie 1982, Flg ~.1 ) . In addition, 



formation of spring wood does not commence simul taneousllJ a\"ound the 

circumference of the tree, so that a sample could appear 'winter-felled' 

in one section and usummer-felledH in another. It is not necessary 

therefore to postulate a long period of storage or stockpiling for the 

St Peter's timbers, nor is it likely that they would have been seasoned 

(eg Hollstein 1980). 

As neither of the worked timbers had sapwood, estimation of exact 

felling dates is impossible. 1535 must have been felled after about 8 

BC, and 1526 after about AD 35. 

Sunlight Wharf 

Of the 13 samples from this si te, 641 was ,'ejected because its rings 

were too narrow to count accurately, and 556 was a worked timber with 

106 heartwood rings. The remainder were roundwood samples with 40 to 69 

rings (Appendix 1). These samples either had bark or appeared to have 

bark edge, although the outer one or two rings had been damaged 

occasionally during e><cavation or sampling. The timbers had been felled 

in winter or early spring. With the exception of 644, none of these 

tiIT,bers had been trimmed. 644 had been dressed, but bark edge was 

pl'esent at some points on the circumference. 

Several of the samples crossIT,atched (Fig 1). A si te master, SUNI, 69 

years long, was constructed using data from 551, 551B, 55~, 554, 555, 

557, and 558. <The ring width data of all the master curves are set out 

in Appendix D. The ring width data from the individual samples are 

stored at the Sheffield Dendrochronology Laboratory.) Although all the 

other unmatched roundwood sequences appeared to match SUN!, only the 

matches with 543 and /J..42 were good enough to be accepted. The latter 

curves were not incorporated into SUN!. 

Comparison of the Sunlight Wharf master with those from St Peter's Hill 

showed that the ring patterns from the two sites were very similar. The 

comparison between SUN! and PETNEAN4, for e,.,ample, gave a !-value of 8.2 

(Fig 2). This agreement dates SUN1 to AD 225-293. SUN! also gives a weak 

agreement with the two German chronologies at this date, but the curve 

is too late in date to IT,atch the other London chronologies by which St 
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Peter's Was dated (Table 2', No relIable datlng was tound for the worked 

hmber. 556. 

The two site masters, SUN1 and PETMEAN4. were combIned to give a 

chronology which contains 19 samples and dates to AD 191-294 (AppendiX 

D) • 

The date of the outer -ings of all the matched Sunlight samples e:{cept 

558 IS AD 293, so that the timbers were felled In AD 293/4. 558 ends in 

AD 292! but the bark edge was only queried for this sample so I t too IS 

probably contemporary. 

Discussion 

Relationship between the two sites 

The roundwood timbers from St Peter ' s Hill and Sunlight Wharf were 

felled at roughly the same time. probably in the spring of AD 294. The 

only possible exception is PET 1297 which could have been felled a few 

months later . 

In physical appearance the samples from the two sites are Similar. Tney 

mostly belong to the S3me age range of 50-70 years, and many have 

similar dimensions. When the cross-sections are compared With the naked 

eye, diagnostIc ring patterns can be detected. 

A matrix of t-values was obtained between all the roundwood ring 

sequences (Table '). Some of the highest t-values were in fact obtained 

for comoarisons between the two sites rather than Within a single site. 

for e:-(ample, PET 1477 against SUN 551B gives 7.6. A matri:< was also 

obtained for single radius comparisons. This made llttle difference to 

the results, e xcept that the values were generally lower. ) It seems 

llkely therefore that the roundwood timbers are foundation plIes from 

the same structure, and that the timbers carne from the same woodland. 

The growth of PET 1551, 1558 and 1569 was adversely affected at the same 

t ime, as shown by the contemporary band of narrow rlngs. The date af the 

damaged or injured ring on 1551 is AD 238~ so it would SeelTl that hese 

timbers suffered local damage at this time. 
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Relationship with other Roman structures 

Figure 3 shows the temporal relationship between St Peter's/Sunlight and 

other ring sequences from 2nd and 3rd century London sites. The two 

worked timbers from St Peter's were felled after about 8 Be and AD 35, 

but, because the number of missing heartwood rings is unknown, felling 

could have been much later. The piles, felled in AD 294, represent the 

latest structure from London dated by dendrochronology. The timbe,'s from 

the Roman riverside wall, sampled at Baynards Castle, New F,'esh mrarf 

and the Tower of London, were probably felled in the period AD 255-70 

(Hillam & t'lorgan 1986; Sheldon & Tyers 1983), so that this str'ucture is 

earlier in date to the foundation piles at St Peters and Sunlight l.harf. 

The third century quay at New Fresh Wharf and Billingsgate Lorry Park 

(Hillam 1987) and the structure at Chamberlains Wharf in Southwark 

<Tyers pers comm) are also ead ier in date. 

Dendrochronological Implications 

The study involved samples with relatively short ring sequences. It 

became apparent during the analysis of the St Peter's samples that the 

quality of the crossmatching could be improved if two sets of 

measurements were made along different radii~ This has now become 

general policy at Sheffield when shorter ring sequences are e}:amined, 

and certainly was successful with the Sunlight Wharf samples. 

E,:amination of the qual i ty of agreement between the maste,' curves froIT, 

St Peter's Hill and the dated reference chronologies shows that it is 

PETrlEAN3, the master containing seven sequences, which is most suitable 

for absolute dating (Table 2). However PETMEAN4, with 12 sequences, is 

better when compared with Sunlight Wharf. PETMEAN4 gives a t-value of 

8.2 with SUN1, whilst PETMEAN2 gives only 5.0. For dating samples from 

the same site therefore it is better to have a master curve containing 

as many ring sequences as possible. But for absolute dating with 

reference chronologies, which are often from different areas or even 

di fferent countries, sLlch a master IT,ay not be ideal sincE' it 

incorporates a growth signal with too much local information. 
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Conclusion 

Tree-ring anall)sis of samples from St Petet"s Hill and Sunlight t.Jharf 

shows that both groups of roundwood piles were felled between AD 293 and 

295, and probably in the spring of 294. All aspects of the two groups of 

timbers are similar, and it is therefore suggested that the foundation 

piles belong to the same structure. This structure is later in date than 

the Jrd century qual) or the Roman riverside wall. 
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Legends to Figures 

Fig 1: Bar diagram showing the relative positions of the matching ring 

sequences hom Sun light l·Jharf (SUN) and St Peter's Hi 11 (PET). Sapwood 

is represented by hatching; any variation in the number of sapwood rings 

is shown by vertical lines in the hatching. + - unmeasured rings present 

on the sample. 

Fig 2: Comparison of the Sunlight Wharf (SUNI) and St Peter's Hill 

(PETMEAN4) master curves in their synchronous positions (t = 8.2). The 

vertical scale is logarithmic. 

Fig 3: Temporal relationship of the Sunlight Wharf (SUN) and St Peter's 

Hill (PET) ring sequences to those from other sites in London. BC -

Baynards Castle; Tower - Tower of London; NFVJ - New Fresh Wharf. Site 

references are given in Table 1. The Chamberlains VJharf data were 

supplied by I Tyers. 



SUN 

1307 

PET 

AD 200 
I 

1297 

543 

558 

642 

250 
1 

300 
J 

Fig 11 Bar diagram showing the relative positions of the matching ring 

sequences from Sunlight Wharf (SUN) and St Peter's Hill (PET>. Sapwood 

is represented by hatching; any variation in the number of sapwood rings 

is shown by vertical lines in the hatching. + - unmeasured rings present 

on the sample. 
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Fig 3= Temporal relationship of the Sunlight Wharf (SUN) and St Peter's 

Hi 11 (PElI ring sequences to those from other si tes in London. BC -

Baynards Castlej Tower - Tower of Londonj NFW - New Fresh ~Jharf. Site 

references are given in Table 1. The Chamberlains ~Jharf data were 

SLtppl ied by I Tyers. 



Table 1 -----

Details of dated reference chronologies used in this study. SDL -

Sheffield Dendrochronology Laboratory unpublished data. 

chronoloqu 

l_ondon: 

Baynards Castle (Morgan 1980) 

Billingsgate (Hillam 1987) 

Chamberlains .Jharf (Tyers pet's comm) 

City/Southwark (SDL/Tyers) 

New Fresh l"harf (SDU 

New Fresh .Jharf /Seal House (SOU 

Peninsular House (Hillam 1986) 

Pudding Lane (Hillam 1980) 

Roman London (SOU 

Tower of London (SOL) 

Germany: 

south (Becker 1981) 

west (Hollstein 1980) 

Ireland: 

Teeorry (Baillie & Pilcher pers comm) 

date 

AO 140-255 

AO 51-239 

AD 117-231 

252BC-A0255 

AD 176-241 

nBC-AD209 

252BC-·A070 

176BC-AD86 

159HC-A0171 

AO 153-241 

370BC-present 

700BC-pl'esent 

AO 1-894 



Table 2 ----

Dating St Peter's Hi 11 and Sunl ight Whar'f. i-values fo·t cOIT,parisons 

these sites and dated reference chronologies, details of which are given 

in Table 1. * - overlap of 30 years or less. 

chronoloo!i 

London: 

Baynards Castle 

Billingsgate 

Chambedains Wharf 

City/Southwark 

New Fresh .Jhat'f 

Tower of London 

Germany south 

Germany wes t 

It'eland Teeorry 

SUN! 

Table 3 ---

PET2 

3.9 

5.4 

3.8 

4.8 

5.3 

4.3 

2.9 

3.7 

4.3 

5.0 

PET] PET 4 SUN 1 SUN/PET 

4.2 4.1 * t,.3 

5.3 5. 1 * 4.5 

3.8 3.8 * 3.3 

5 ·0 .L 5.0 3.1 5.1 

5.4 5.3 * 5.1 

4.3 3.8 * 3.4 

3.2 3.4 3.4 3.7 
4 .-~ 

.L 3.9 3.2 4 .~, 
.L 

4.1 3.8 1.9 3 .) 

6.9 8- .) 

Dating PET1535 (end 18 BC) and 1536 (end AD 25). t-values with dated 

reference chronologies. 

chronologq 1535 1536 

City/Southwark 5.0 5.0 

New Fresh \.Jharf/Seal House 2.6 3.5 

Peninsular House 5.3 4.5 

Pudding Lane 'I. 1 3 C' .L 

Roman London 4.3 5.1 



PET SUN 

1297 1304 1307 1350 1365 1367 1369 1467 1477 1551 1558 1569 551 551B 552 554 555 557 558 

1297M 2.1 5.4 2.1 2.9 1.9 3.9 2.0 1.2 1.7 1.4 2.7 1.6 3.9 0.7 0.4 2.0 3.8 1.6 

1304 1.4 3.0 1.6 4.6 3.6 2.2 3.4 3.8 3.6 2.3 2.2 6.1 6.7 3.3 4.3 3.9 0.6 
1307N 2.8 4.8 1.4 4.2 1.2 2.1 1.2 0.0 2.4 1.3 3.2 1.2 0.9 0.9 2.6 0.0 

1350 0.0 4.9 3.7 4.6 5.3 1.5 3.0 1.6 3.9 4.8 4.9 4.1 4.1 3.4 3.0 
1365 0.4 4.3 0.0 0.9 1.6 2.1 0.0 1.5 3.2 1.2 1.6 0.6 4.3 0.7 

1367 5.0 4.3 3.9 3.3 4.3 2.1 4.1 4.1 4.0 3.7 6.1 3.0 3.1 
1369M 4.3 6.0 5.0 3.7 2.9 4.8 6.6 3.6 3.8 4.2 4.5 3.2 

1467 5.0 3.4 3.5 3.1 2.3 5.0 4.1 3.1 3.4 2.8 1.2 
1477 3.0 5.5 3.0 3.9 7.6 5.4 4.7 3.5 3.8 3.8 

1551 2.9 3.8 2.6 4.8 4.1 2.5 4.3 3.9 1.6 
1558 1.8 3.1 6.6 5.2 6.2 4.7 3.5 3.5 

1569 0.6 4.0 2.3 0.8 2.5 1.0 0.3 
551 3.4 2.4 4.4 5.0 2.7 2.9 

551B 7.3 5.4 6.3 7.1 3.1 
552 4.6 4.3 4.7 1.7 

554 4.0 4.1 3.7 
555 5.0 3.2 

557 2.0 
558 

Table 4: Matrix of l-values for samples included in PETMEAN4 and SUNI. All the Sunlight Wharf, plus 

PET1297, 1307 and 1369, are the mean of two radii. 0.0 - indicates negative correlation. 



Appendi'·~ A 

Sample cross-sections: dimensions{mrn) and or'ientatiofl of rings 

CONTEXT SIZE 

SUN543 CD • SUN551 

2311l>d85 

225}:220 

• SUN551B 

• SUN552 

2211l){215 

170><160 

SUN554 • • SUN555 

211l11l><180 

230x220 

SUN556 ffij 270x215 

to SUN557 

SUN558 ® 
• SUN6411l 

SUN641 - • SUN642 

215>:21110 

195><1911l 

18111><1711l 

160>d "Ill 

170d611l 

-SUN6't4 

• PET1297 

190,<1711l 

2211l><190 

ED PET1311l4 

m PET131117 

220){210 

23~h:210 

PET1350 e 240,<230 

~ PET1361 

~ PET1365 

1511lx1211l 

1911l){1211l 

PET1367 e 2011l>~211l11l 

e PET1369 

Q PET1467 

2611l>:2311l 

22lih:1111l 

PET1477 ~ Q PET1484 

250x2111l 

22Vlx140 

/cont 

Paoe 1 
9/06/87 



(~ppen d i '" AI con t 

Sample cross-sections: dimensions(mrn) and orienta.tion of rings 

CONTEXT SIZE 

PET1535 • ~ PET1536 

• PET1551 

(I) PET1558 

e PET1562 

tIa PET1569 

140>-<110 

iL.0>-<120 

150><130 

240,,200 

200>:170 

180>-<100 

Paqe 2 
9/06/87 



~~_n d i_:<..J! 

Details of the tree-ring samples from Sunlight Wharf (SUN) and St 

Peter's Hill (PET). 

CONTEXT - con te,., t number 

ACCN 

RINGS 

SAP 

\·JIDTH 

t1useum of l.ondon accession number, not available fm' 8t 

Peter's Hi 11 

- total number of complete rings (incomplete outer rings are not 

included. + - indicates the presence of unmeasured rings. 

- number of complete sapwood rings. Where this varies around the 

circumference, the ma:·:imum and minimum number is given. 

- average ring width (mm) 



Appendi ,., B 

Details of tree-ring samples 
Paqe 1 
9/('16/87 

CONTEXT ACCN RINGS SAP i~IDTH cor'1NENT 
---------- ------- ------- -------- --------- ----------------------------

SUN543 450 40 13 2.31 pith; mean 2 radii 

SUN551 444 53 13-17 1.80 pith; mean 2 radii 

SUN551B 452 62 16-21 1.52 pith; mean 2 radii 

SUN552 447 65 17-19 1. 19 pith; mean 2 radii 

SUN554 445 69 20 1.27 pith; mean 2 radii 

SUN555 446 55 17-18 1.90 pith; mean 2 radii 

SUN556 451 106 1. 79 worked timber 

SUN557 449 66 16-18 1.48 pith; mean 2 radii 

SUN558 453 46 9-14 2.23 pith; mean 2 radii 

SUN6ft0 442 55 16 1. 41 pith; mean 2 radii 

SUN641 443 yes rejected: narrow rings 

SUN642 448 46 18-23 1. 55 pith; mean 2 radii 

SUN644 441 59 18 1. 49 pith; mean 2 radii 

PET1297 74 31-33 1. 14 nr pith; mean 2 radii 

PET1304 54 23 1.66 nr pi th 

PET1307 103 jL,-15 1. 16 pith; mean 2 radii 

PET1350 62 24 1. 88 nr pith 

PET1361 55 4 1.54 pith 

PET1365 67 5 1.90 nr pi th 

PET1367 61 20 1.62 nr pith 

PET1369 6ft 19-26 1.69 pith; mean 2 radii 

PET1467 59 19 1. 71 pith 

PET 1477 65 20 1. 70 nr pi th 

PET1484 59 17 1.68 nr pith 

PET1535 102 1. 41 worked timber 

PET1536 +107 1. 13 worked timber 

PET1551 +55 19 1.07 tree injured AD 238 

PET1558 +50 21 1. 6ft 

PET1562 64 21 1.47 pith 

PET1569 +54 13 1.08 



Appendix C 

n--ee-ring results for Sunlight Wharf (SUN) and St Peter's Hill (PEn. 

CONTEXT - con te,d number-

ACCN - accession number, not available for St Peter's Hill 

RESULT - date span of the ring sequences with the date of the heartwood 

-sapwood transition given in brackets if present. All dates 

are AD unless stated otherwise. + - indicates the presence of 

unmeasured rings. 

FELLED date of felling. w - felled winter or early spring; s - felled 

spring or early summer. ? - bark edge was not identified with 

certainty when sample was measured. The terminus pos~.9-"'-"'_1Tl 

for felling for PET1535 and PET1536 is estimated using the 

sapwood allowance of 10-55 rings (Hillam et al 1987). 



Append;)., C 

Tree-rinq dates 

CONTEXT ACCN RESUL T FELLED 

SUN543 450 

SUN551 444 

SUN55IB 452 

SUN552 447 

SUN554 '145 

SUN555 446 

SUN556 '151 

SUN557 449 

SUN558 453 

SUN640 442 

SUN641 443 

SUN642 448 

SUN644 441 

PET1297 

PET1304 

PET 1307 

PET13S0 

PET1361 

PET1365 

PET1367 

PET1369 

PET1467 

PET 1477 

PET1484 

PET1535 

PET1536 

PET1551 

PET1558 

PET1562 

PET1569 

254-293(281)? 

241-293(277-81 ) 

232-293(273-8) 

229-293 (275-7) 

225-293(274) 

239-293(276-7) 

228-293(276-8) 

2',7-292 <279-81,) 

248-293 (271-6)? 

221-294(262-4) 

240-293 (271) 

191-293(279-80) 

232-293(270) 

210-276(272) 

233-293(274) 

230-293(268-75) 

235-293(275) 

229-293(274) 

235-293(277) 

119-18BC 

82BC-AD25 

+239-293(275) 

+244-293(273) 

230-293(273) 

+240-293 (281) 

w 293/47 

W 293/1, 

w 293/4 

w 293/47 

w 293/47 

w 293/4? 

w 293/4 

w 293/47 

294/5 

s 294 

w 293/4 

5 294 

s 294 

s 294 

s 294 

s 294 

s 294 

8BC+ 

35+ 

s 294 

s 294· 

s 294 

5 294 

Paqe 1 
9/06/87 



~pendix D 

Ring width data in units of 0.02mm for the master curves mentioned in 

the text. The number of samples per year is given to the right of the 

ring widths. (Data from the individual samples are stored in the 

Sheffield Dendrochronology Laboratory.' 

Masters included are: 

PEH1EAN2, AD 191-294 - includes samples 1297M, 1307N, 1365, 1369M 

PEn1EAN3, AD 191-294 - PETMEAN2, 1304, 1477, 1551 

PEH1EAN4, AD 191-294 - PETt1EAN3, 135O, 1367, 1467, 1558, 1569 

SUN1, AD 225-293 - 551, 551B, 552, 554, 555, 557, 558 

SUN/PET, AD 191-294 - PETt1EAN4, SUNI (19 samples' 



ST PETERS HILL 
PETNEAN2 
104 '\ 

( 

43 49 105 198 
111 8El 112 67 
112 EJ3 136 123 
111 101 BEl 113 
87 73 73 74 
102 114 El2 6,; 
~)1 59 f.Jl 94 
7"7 El2 7e; ElO 
43 55 61 64 
31 3~5 26 23 
28 33 37 2EI 

ST PETERS HILL 
PETNEAN3 
104 

150 168 90 
101 79 74 
126 110 80 
85 118 112 
102 56 39 
44 54 57 
108 107 88 
60 54 54 
53 57 44 
37 43 38 

333 1 

43 49 
111 em 
112 B3 
111 101 
107 
106 
63 
7El 
41 
41 
31 

83 
10El 
6E1 
El9 
4E1 
4 " .. 
41 

105 198 150 168 90 
112 67 101 79 74 
136 123 126 110 80 
88 113 85 118 112 
71 70 100 61 ~3 

99 82 56 89 71 
67 102 112 104 88 
84 78 63 54 52 
54 62 55 62 54 
31 24 34 47 39 
45 28 6 6 6 1 

ST PETERS HILL 
PETNEAN4 
104 

110 El9 70 
46 70 99 
117 121 92 
61 89 107 
84 60 73 
70 ~S6 ~j6 

93 71 '74 
~j2 4B 4~5 

44 29 35 
4El 4~l :~o 

110 89 70 
46 70 9'1 
117 121 92 
61 8El 111 
1016 6101 90 
105 80 74 
';>1 79 77 
50 4'7 43 
51 37 41 
55 :53 36 

43 49 105 
ill 8El 112 
112 83 136 
11.1 101 El8 
107 112 106 
102 101 98 
71 72 71 
19 96 erEl 
45 48 59 
46 44 ,:,'3 
3c) 46 50 

198 150 168 90 110 89 70 
6'7 101 '79 '74 46 70 99 
123 126 110 80 117 121 t~2 

113 85 118 112 61 ElEl 111 
102 12'7 92 72 116 9'7 95 
90 61 91 73 10~ 86 El3 
109 109 108 85 86 84 72 
84 67 58 62 50 53 51 
67 60 72 62 57 43 42 
27 33 49 41 61 58 41 
2B 11 11 11 1 

.. -., .. 

1 1 1 1 1 111 1 1 
111 1 111 1 1 2 
2 2 2 2 2 2 2 2 2 2 
3 3 3 3 3 3 3 334 
44444 4 4 444 
4 4 4 444 4 4 4 4 
4 4 4 4 4 4 4 444 
4 4 4 4 4 4 4 4 4 4 
444 4 4 4 3 3 3 3 
333 3 3 333 3 3 

111 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 2 
~ ~ ~ ~ .~ ~ ~ ~ '? ~ , ~ , L ~ L L L , L 

3 3 333 3 3 345 
55555 555 6 7 
77777 7 '7 7 7 7 
7 777 '7 7 7 7 7 7 
7 7 7 7 7 7 7 7 7 7 
7 7 77'7 7 6 6 6 6 
6 " 6 6 6 6 6 6 6 6 

1 1 1 1 111 111 
1 1 1 1 111 1 1 2 
'? ~ ~ ~ ~ ~ ~ '1 ., ~ 
~ ~ ~ L ~ L h L L h 

3 3 3 3 3 3 3 3 4 5 
5 6 7 7 8 8 8 8 9 11 
11 11 11 12 12 12 12 12 12 12 
12 12 12 12 12 12 12 12 12 12 
12 12 12 1.2 12 12 12 12 12 12 
12 12 12 12 12 12 11 11 11 J.l 
11 11 11 11 11 11 11 11 11 11 

, . 
• 

;:~'. t l, 



f3lJNLI GHT ~JHAF<F 

SUNI 
69 

105 116 89 96 113 113 88 °14 89 74 1 1 12:333444 
116 91 C":~ 

..J.~ 97 84 £35 83 96 121 93 4 4 4 4 5 5 6 6 6 6 
57 'i6 68 117 112 87 75 1010 68 113 6 6 777 7 7 7 7 7 
110 126 9'1 92 lOB 85 80 86 10,l 94 7777777 777 
72 65 71 57 78 ~17 46 49 60 8 7 - '-) 7 7 777 7 7 7 7 7 
74 8'> >- 88 76 67 ~j2 66 1::"":" 

d--' 37 37 77777 777 7 7 
4-' ~, 66 56 00 74 rjO 44 66 73 7 7 7 777 7 7 6 

LDNDDN 
SUN/PET 
104-

43 49 105 198 150 160 90 110 09 70 1 1 1 1 1 1 1 1 1 1 
111 8El 112 67 101 7'1 74 46 70 9rr 1 1 1 1 1 1 1 1 1 2 
112 El3 136 123 126 110 80 117 121 92 2 2 2 2 2 2 2 2 2 2 
1 11 101 00 113 '10 117 106 75 '1'1 112 ~ 3 334 445 7 8 
100 10~i 100 92 124 {12 66 110 '13 q';? 13 10 11 11 1.2 1:2 12 L~ 14- 16 
91:.-d 100 106 91 61 C"\'7 

, '0 72 109 96 £35 17 17 17 10 lEl lEl 19 19 19 19 
73 7::j 70 111 110 110) El9 m) 93 77 19 19 19 19 19 19 19 19 19 19 
00 92 101 00 69 61 65 ~-;. 

J,_' 62 1::"-:" ... /...) 1.9 19 19 19 II? 19 19 19 19 19 
46 4E1 60 T" '-' 6~ d 76 72 65 53 46 1'1 19 19 19 19 19 lEi lEi lEl 113 
54 48 3!:j ~; 1 37 ""'1::-

.J.J 47 69 65 57 10 lEl 113 10 113 113 lEl 113 113 113 
39 54 59 28 113 18 17 1 

, .1',1 


