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Summary 

Tree-ring analysis of Roman timbers from Billingsgate 
Lorry Park produced a master chronology dating to · 
AD 51-239, and ten timbers were dated. Felling dates 
are estimated for the construction of the 3rd century 
quay, and these are related to the tree-ring results 
from nearby New Fresh Wharf. 
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INTRODUCTION 

':::;.L·.a:.~~ 

l.-;;-l--. 
·.::::·.'-·--== 

s"tr-·u.ctu.-r·e .3t 

'::-a:.mpled fc•i'"·· dench-·ochr-·onclog!:J in the hope that they would j::n,.·o-../ide 

1''2SOlV2 problem -~ l_J; the disc-r'epancy 

THE BILLINGSGATE QUAY AND ITS TIMBERS 

between the a.nd 

rr:edieval ·r~evetmen l:s~ The ·r~esul t-:s for a.ll the-=-e timbeY'·:::. 2.Y·e given 

in detail elsetJJhe·re (Hillam & G-r'ove-:::. 1985)~ but the r--esult~- from 



E''-;amined in 1966~ 

sample..:::.'~- 7675 wa·=s a_ back by·ace; 767'7'"1 -3. pile behind the quay for-· 

a .. tieba .. ck; .a.nd 7691,._ 2 .. cy·adling timber~ The r--emainder were made 

the cent·,-.e tieback .. 3nd a cr-a.dlin;; timber to the ea.st of the site 

respecti"lely; and 7.~.63 2 .. nd 7681~ piles from a c!''ane base behind 

"Cf"lt? quahJ~ also at the east of the site~ The latter par--t of the 

quay \7663, 7681) wa·=:; s.tr-·uctur·ally distinct fr--om the timbers to 

the centr--e or l.!Jest"' 7697 was ft"'DITt a robbed section, and might 

belong to either"' group. \An additional sample~ 7550~ may also be 

from pha-=-e IL 1 but~ a.s it had only 26 -r--ings, it was not included 

in 'the 2.nalys-is,) 

Following the initial .-:::.tage of constr•uction, the quay was 

r--e-f aced (pha.:=.e II .. ::~>.. TtYree of the 1986 samples were from 

timbe·r's a::::.sociated with the y-·e-faced quay: 6533 was from 

secondar"'y fcq··esho"('2 accu.rr;ula .. tion \p.ha.s-e IL 7)1 7279 was fr-·om the 



DATING THE BILLINGSGATE QUAY 

-~-a.mples ex.3.mined in 19Bb h.::td 54-:32 !''"incJ·s (Table 1\ and all the 

also been dated~ and ther-'"2fD!' .. e the ten dated t·r-·ee--·r-·in•; 

sequence-:::. from .Billingsgate were combined to pr·ocn ... tce a 189-ye-2<.1" 

IT1aste-r·· chronologhJ which dates tc. AD 51-239 (TC> .. ble 3). 

Interpretation of the tree-ring de,tes u.tas made difficult by the 

lack of complete sa .. pwood. Of the con~-ervation samples, only the 

. ,. . unoa .... eo timber· The dated sequences ended in yea.t'"S 

AD 1.~.7'f 167 and 178, giving a terminus post quem fot-.. felling of 

AD 188~ 7/::..74'!' 7i: .. ~·8 and 7697 have Slffilla'r· end dates (Fig 2\ and 

111e·r·2 felled after-- AD 1801 192 and 201 respectively. (A sa.ptt.tood 

Estimate IJ..Jith 95% confidence limits of 10-s::. rings is used 

throughoLtt this y-·e-port - see Hillam et e.l 1986~) 

The two c;·'"a.ne ba.s-e timbers had some sapwood r-ings a.nd were 

felled between AD 239 and 276~ 6638, the timber· ·f...-·om the 
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possible inter'p·r-·etatians of the phe..s.e IL 1 ·(·e-.::::.1 . .:.lts ... If the timber·s 

u..Jere all felled at the same timer the most likely felling date i~. 

shDI.I.lS. that the!''"e could be two phase~. of felling .. The two crane 

Dase timber:=. (7663:- 7.~.81) :JJere felled in 239-271:=., bu.t the main 

gr·oup of timber-·~ (7679, 7674,. 7.~68) could r·epresent a 

sepa.ra:te felling e\tent.. In the absence of sa.pWGod, Baillie ( 1982 

56) :::.uggests that a gr··oup of at least five timbe·r-s which end 

within t:.1.:enty years of each other-· r·epresent a:. felling phase 

where cnly the sapu1ood rint~s. have been removed from the 

timber--s .. The E.illingsgate results meet these crite-r-ia., so that 

the estimated felliPg range for' the main gr·oup is AD 192-222 .. 

7697 :.LlB.S· felled after 201'1 and might belong to either pha.se<; 

c· '-'lnce the two groups come sections of the quay which are 

stY.uci:Lt'r-3.lly distinct'! the second possibility seems more likely 

dendrochronologica.lly, However furthe·r evidence is needed, and 

towa.F·ds this end it is necessary to re-assess the tree-ring 

results fr-om the a.djacent site of New Fresh J...Jharf <Fig 1). 



THE QUAY AT NEW FRESH WHARF 

3m phase 8, the r·l\/e-·,--·side wall - originally thought to 

to the mid-late 3;-"'d cen tLn--y (Sheldon & Tyer-s l. -7'83) 

The results of the Nel.L: Fresh Wharf h .... ·ee-ring work (Hilla.m & 

Mor-gan 1986) =::.u.ggested that phases 3 and 4 were similar in date, 

the timbers being felled during the period AD 209-224.. This 

contrasts with the results from the potter-y which indicated a 

date of circa AD 235-40 for phase 4 U--1iller et al 1986L The 

phase 8 timber·::; were somewhat later ... in date, the terminus post 

quem for their-- felling being AD 241 (Table 4) .. 

1.-Jhen the New Fresh ~~Jharf sequences were r--e-e;.~amined, a further 

three =-amples were dated. The results fi''Om the two sites were 

combined in an attempt to give -2. more pY'ecise construction date 

for the quay, and the ring sequences and timbers were compared 

;;::.o 2.s to e>~tract more information about the use of timber in 

Roman London. 
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CONSTRUCTION OF THE QUAY 

Y'2\.,·'etment, and 5002 and 5013 fram the i7ll."'<!! -,···--= end:::-

in AD 1 78'; u_;f.fch makes the felling date for· the ·re-..~retment AD 

188-223,. The other··:::. en·j in AD 160 and 172~ a.nd their· de.tes do 

not affect the estimated felling date of AD 209-224 for-- the New 

Fresh Wharf quay timbers. 

lrJhen the ·results a; .... e combined, the bar diagram (Fig 3) shows 

that most of th.::? timbe-rs have end dates or heartwood-sapi.!.!OOd 

dates between AD 165 and 191~ and that there is an even 

distribution between these da.tes (Fig 41~ There is then an 

interval of 31 years before the heartwood-sapwood transition of 

7 663.. Sever .... al interpretations at'"E possible: 

1 .. The mos.t likely e::--~plan.ation on dendrochr-onological 

grounds is- that 7663 and 7681 wer--e felled in the 

pet .... iod 239-276~ and the remainder in 209-224. This would 

mc<.ke the cr·ane ba.~.e timbers mo-r-e simila-r· in da.te to the 

Net:.! Fr-esh L~Jha:r ... f phase 8 timbers fi'"CHTI the riverside wall 

<Fig 21 .. 

could for .... m a. separate gr-·oup of timber-s 'L'hich were felled 

in AD 209-:2-441 whilst the remainder we·r-e felled 207-224 ... 

3. The final interpretation is the one that most closely 



THE RING SEQUENCES 

1::-illing:::-gate =.Pi!! !Pn;~;:::;.-:::. 
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tr-Jha1"f than to others from :Billing':::-';!a.te~ --::tnd vice vei''Sa~ For 

ex-a.mple, the new dates for New Fresh !~Jha.rf (Table 4! 681, 5002. 
---' 

5013) 1.1.1ere obta:.ined bec.a.use, although thehi did not appear to 

match other New Fresh Wharf sequences, their growth patterns 

synchronised !!.lith those ft''"om J?.illingsgate .. It would therefore 

appear that the sa.me source of timber wa-:3 being e::{ploited for 

the building of sh· ... uch_n--e~. at both_ sites and, since some of the 

agr·eement values .. ._ -
l.!il L111n each site ar--e poor~ it could be 

postulated that a large areai or .... sever--a.l areas~ of woodland 

It was not possible to identify timber-s ft"'OIT! the same b---ee being 

using tree-r"'ings because the within-tree variation in ring ~.t.tidth 

can be greater than the between-b---ee v.s.riation (J"'1ilsom 1979) .. 
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possible therefo-re to link the ph-s-.se 8 l•h::u.: Fr-esh t ... Jhar··f timbers 

pa.tterns= 

THE TIMBERS 

It is appai''ent from the e>iamination the type of timber used is 

tha.t by the mid-3rd century AD':i much smaller .and shorter--lived 

trees l.iH?l"'e being used by the Romans in their"' I.!Jater-front 

was made up f;---om massive tirnbe'i"'S U1ilne 1985), and even the 

timber-s from the New Fresh L~Jhar·f qu,:._y I.L'hich s.eem to da.te to 

t·r·ees which wer-e well over 200 ye.?.-r·s of a..ge. However the 

timbers which appear to be l2.ter·· in date, such a.s 7663 and 7681 

from :Billingsga.te a.nd the -riverside wall sequences from New 

Fresh !..-Jha..rf, came from smalle·r trees which were p·robably little 

O\/er i00 yea.rs old when felled= This. may indica.te that by the 

mid-late 3rd centur-y'; the Romans had cleared mos.t of the larger 

trees f-r-om the surrounding woodland~ 



timte..-·s (eg 321} .::<.nd braces (eg 386) tend to be fr·om sn'Ja:ller., 

~ou.nger t·r'"·.ee::: ... The s.:::..me Lends to be tr-·ue at Hillingsga.te, 

although the diffe;--.ence :s no~ as me:rked~ This differ·ence in size 

ano age of h·'"ee rnay be dependent on the timber-·""·=· function in the 

qu-3.~;. although the laY·ger~ older-· timbe~-s CJ!~ tend to be slightly 

CONCLUSION 

Tree-ring ans.lysi·:::;. of the 1hlling-:::;.gate Roman timbers has 

produced dates for most of the timbers, a.nd a. t;--·ee-r·ing 

chronology for the period AD 51-239. It has also made it 

possible to date thr--ee more timbers from New Fresh l..Jharf. 

Felling dates are given first tor· the individu.al quays and then 

for the combined s-tructure a.t Billingsgate and New Fi'"esh l~Jha.rf,. 

Various intei"pretations of the ti"ee-ring r·esults a.Y"e possible: 

the most likely i~ that most ot the tirnbe;-·s were felled in the 

pe;--·iod AD 209-224, and th.at the two crane base timbers were 

felled in AD 239-276 .. ltJhether the quay IJJas built in 239-276 

using timbe·('"S felled in 209-2247 or 1.1.1hether it was built in AD 

209-224 and alte·red 1n 239-:276 cannot be deterrr.ined from the 

tree-r--ings~ Less likely dend·r--ochronologically, but still possible, 

is that all the timber·s u.1ere felled in AD 239-244. Such a date 
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LEGEND TO FIGURES 

Fig 1: 

1st and -:z ...... -: 
•-'' '-" BIL_L 

Fig 2: IL::t-.··· o1.agr-·am shou:ing the Y'elati\.·'e position of the ring 

+ - presence of uncountable r-·in';}~-; e - unmeasui''·ed rings cn'"·e 

included. 

Fig 3: Bar .... diagra.m shotLdnq the combined re-~ults for the two 

sites-~ Ring :=.equences are d.i''Tanged in chronological cn·'der of the 

hear-·twocd-sapwood transition or the last measu·!"·ed heat""bJ..:ood 

ring~ Sequences ma.i'''"ked l..i..dth a:::.terisks are from :Billings.~a.te; the 

remainder ar""'e from New Fr·esh L-Jhe,r·f,. 

Fig 4: Diag'i''a.m of the :Billing'!::.ga.te 2.nd New Fresh i.Jharf end dates 

(closed circles) or hea·r"twood-s.api.llood transitions (open circles.),. 

The Jhllingsgate samples a.re ma.r-·ked by aste"!''isks .. 
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BILLINGSGATE 
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Fig 3 



Fig 4 

context 
no 

5003 • 
322 • 
205 • 

5002 • 
311 • 

5014 • 
*7691/ • 4030 
*7679/ • 4051 

*7674 • 
378 0 

5013 • 
;. ; 

; l' 

236 • i --

*7691/ • 4098 

326 • 
*7668 • 

386 0 

321 0 

279 0 

*7697 • 
*7663 0 

*7681 0 

120 140 160 180 200 220 

years AD 

' 



Table 1: Details of the tree-ring satnple~. 3~:etches not to scale; 

+ - rings pr~sent but not measured; shading on sketches - sapwood. 

(For details of conservation samples - see Hillam & Groves 1985.) 

context 
no 

7550 

7663 

7668 

7674 

7681 

7697 

6533 

7279 

·6638 

phase 

?II.l 

II.l 

II.l 

II.l 

II.1 

II.1 

II. 7 

III .1 

III. 2 

total 
no of 
rings 

sapHOOd 
rings 

26 2 

54 ll 

72+ 

56+(15) -

76 16 

7l 

42 

69 

82 4 

average 
ring 

Hidth(mm) 

3.16 

2 .1,3 

l. 94 

2.33 

2.07 

l. 78 

2.53 

2.99 

sketch 

~ 

~ 

• 

maximum 
dimensions 

(mm) 

120 X 110 

280 X 220 

330 X 280 

165 X 135 

280 X 225 

220 X 215 

120 X 80 

160 X 120 

280 X 230 



Table 2: The troe-ri11g dates for· 2illin~sg&te. l-values are given 

for comparisons Hith the City/Southuark chronolog~r (Sheldon & 

Tyers 1983). Dates of heartwood-sapwood boundary, if present, is 

given in brackets; felling dates are based on sapwood estimates 

of 10-55 rings. Asterisks indicate conservation samples. 

context 

7663 

7668 

7674 

7679 
~-

7681 

7691/4030 

7691/4098 

7697 

7279 

6638 

~-

-~ 

phase AD date 

II.l 178-231 (221) 

111-182+ 

100-155+15 

60-167 

164-239 (224) 

51-167 

52-178 

121-191 

III .1. 69-137 

III.2 141-222 (219) 

felling date t-value 

239-276 4.8 

5.0 

5.8 

5.8 

4.8 

after 147 6.0 

229-274 7.0 



Table 3: 3illtngsgate Roman chronology, AD 51-239. n - numbe~ of 

samples per decade; number of rings - 139. 

year ring ;~idths (0.02mm) 

AD 0 l 2 " 4 5 6 7 8 9 n J 

51 139 145 107 106 117 116 109 108 117 2 

60 li, 9 135 121 123 151 172 165 135 123 111 3 

70 99 102 106 99 74 56 7l 60 107 104 4 

80 105 121 89 74 45 56 70 90 85 73 4 

90 73 8/+ 82 59 56 92 103 130 73 89 4 

100 98 117 78 49 51 72 63 7l 76 93 5 

110 79 84 87 7l 58 57 72 94 96 86 6 

120 108 70 100 93 110 91 118 125 108 123 7 

130 97 88 134 ll2 129 112 128 107 88 99 7 

140 '- 81 113 114 124 105 123 72 132 126 109 7 

150 119 102 90 77 68 124 87 65 76 68 7 

160 65 81 88 86 99 84 72 91 95 85 6 

170 65 85 83 78 97 83 123 104 136 126 5 

180 79 75 103 140 93 119 111 113 166 156 4 

190 185 137 153 135 220 138 184 166 174 129 3 

200 117 140 107 147 117 113 114 11,4 108 141 3 

210 151 112 107 123 127 143 162 98 110 123 3 

220 125 135 127 107 117 91 86 113 58 49 2 

230 91 78 94 106 101 114 76 50 81 82 l 



Table 4: Summary of the New Fresh Wharf tree-ring results. IV -

New Fresh Wharf (F~E'78); III - St Magnus (Sfl'75). !-values with 

CitJ/Southwark chronology are given for new dates only. Dates of 

heartwood-sapwood transitions, where present are in brackets. 

sample date span felled t-value 

J2hase 3 (revetment) 

IV 677 46BC -AD17l (168) 
J 

AD 188-223 

IV 681 AD 122-178 4.7 

J2hase 4 (quay) 

III 205 AD 24-157 AD 209-224 

III 236 25BC-AD172 

III 279 AD 117-208 (190) 

III 311 53BC-AD165 

III 321 AD 74-209 (190) 

III 322 AD 37-147 

III 326 AD 130-178 

III 378 5BC-AD207 (170) 

III 386 AD 132-192 (189) 

IV 5002 AD 46-160 5.5 

tv 5003 29BC-AD123 

IV 5013 AD 48-172 4.5 

IV 5014 35BC-AD167 

'J2has e 8 (riverside >Jall) 

IV 374 AD 196-236 after AD 251 

IV 376 AD 184-241 

IV 378 AD 176-223 

IV 379 AD 195-241 
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Table 5: Matrix of t-values for comparisons between ring sequences from the Billingsgate 

and New Fresh Wharf quays. Asterisks - o~erlap less than 30 years. 

7691/ 7679/ 7691/ BILLINGSGATE I NEW FRESH WHARF 

4030 4051 4098 6638 7279 7663 7668 7671, 7681 7697 681 5002 5013 

7691/4030 I - 6.2 11.6 ~~- 1.7 ~:- 2.0 3.0 ~~ 1.7\ 5.3 5.0 5.0 

7679/4051 - 6.9 1~ 2.6 -:~ 3.3 3.6 -:~ 2.5 3.1 5.2 4.4 

7691/4098 - 2.6 3.3 ~~- 1.7 3.3 ~:- 2.2 5.4 4.7 5.1 

6638 - ~(- 2.8 4.2 ~~- 2.9 4.0 2.8 -::- 2.1 

7279 - -::- ~~ 3.9 -::- ~f ~:- 3. 5 3.8 

7663 - ~~- ~:- 5.0 ~~ -::- ,, ~~ 

7668 - 1.0 ~f 5.6 3.6 1.7 1.8 

7674 - ~:- 1.9 3.5 2.0 1.4 

7681 - -;(- ~:- ~f ~~ 

7697 - 4.8 3.3 4.2 

.681 - 3.1 3.8 

5002 - 11.3 
.I 

5013 

Hean t . I 4.6 /H2 4.7 3.1 3.1 3.9 2.8 2.6 4.0 3.41 3.9 4.4 4.3 



Table 6: Matrix of i-values for comparisons between ring sequences from the 
Billingsgate quay and New Fresh Wharf riverside wall. Asterisks indicate 
overlaps of less than 00 years. 

BILLINGSGATE NEvJ FRESH HHARF 
6638 7663 7681 374 376 378 379 I Hean i 

6638 2.8 2.9 -,, 1.5 5.7 
,, 

3.2 - " 

7663 - 5. 0 1.9 3.7 3.6 3.2 3.4 

7681 - 1.0 3.7 1.6 2.7 2.8 

374 - 3.1 lf 9.9 ' 4. 0 

376 - 2.7 5.0 3.3 

378 - lf 3.4 

379 - 5.2 

_.! 

;:.., 


