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I nte rim .t(e p o l't 


by Je.rmifer Hillarn, De cember 1979. 

In 1979, excavations a t the site of the Hermaid 

Theatre offered a further opportuni ty to examine oak timbers '4 

from a waterfront context in London. Other sites along the .. 
'.. 
; 

north bank of the 'l'bWIlCS, such as New }'resh Wharf, had 

already produced large quantities of wo od which yielded much 

information about the dating of the waterfront revetments 

and about the ·timber itself (Hillam & Morgan, 1980). 

There were several objectives to the present 

analysis. Primarily, it 'was hoped to provide accurate calendar 

dates for the timbers; secondly, to produce a tree-ring 

chron o logy which miBht cxtend'or consolidate other London 

curves and so help in the dating of future timbers from the 

London area. Fina.lly , examination of the wood v/Ould add to 

e x isting knowledge ~bau t the use of this important raw 

material in the past. 

Th e t imbe r 

Details of the si~e of the timbers wld the way in 

which they were cut are Ge t ou± in Table 1. \>Ji th the exception 

of 241, al l relate to the swne reveted structure which was 

d a t e d a rchit ec turally, by a'study of the carp e ntry, to the 

late 13th-early 14th centuries. The timbers examined 

dendro chronoJ. ag i cally were b ase -plo, teG; no ~UbGt3Iltial timbers 

survived from the upper part of the structure. 241 was a 

.' principal vertical pile \.hich bad been driv en into the e; round 
., 
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at some unknown medieval da.te. All the timbers were considered 

to be in their primary usage. 

The trees u sed to prod 'uce the wood a t this site 

were immature oaks, probably less than 100 years of age when 

felled: They l18.d b e en roughly hewn into squared or 

rectanguJ.ar shapes. UGualJ_y the whole trunk was used (eg 90, 

104). bu't sometimes it was first h ;:t,J_ved (eg H3a) or quartered .. . 
(as 106) before being shaped. This seems to depend on the size 

\ 
I 

, . l!of the tree and has no relation to function ie whether the 

timber was int ended for a principal-, subsidiary- or brace-

base-plate. Such deductions, however, are limited by the 

absence of the u pper timbers for study. 

The average width of the rings, mostly 2-3mm, 

indicates that the trees were fairly fast-grown, ie grew 

under favourable conditions. This is in contrast to modern 

Bri tish oakwoods on the s teep slopee] of the north ond west, 

wh e r e the poor soils, exposure and lack of liGht due to 
~ 

crowding aJ.l contribute to trees with Harrow, sensitive ringE; . 

Here, a tree of similar dimensions (diameter c O.25-0.50m)- , 

would have up to 200 e.nnual rings. Instead, with fe\.;er 

limiting factor s , the tree-rings from the l\1ermaid Theatre site 

were wid'e and rather complacent. That mature oak timber from 

slo\-l-grown trees was also available in medieval London i s 

known from s ites Buch as Seal House where many fine quality 

boards of this type have been found (Hillam & Morgan, 198 0). '. 
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The Mermaid Theatre chronu '-'J.:lY 

The f]BInples were frozen and cleaned wi th a surform 

plane so that the annual rings could be identified and 

measured under a low power binocular microscope. The ring 

widths were read off a digital panelrneter which was attached, 

via a rineu.r transducer, to a trav()l:ling. stage supporting 

the wood sample. The patterns of wide and llarrow rings. were 

represented graphically on transparent semi-logarithmic 

recorder paper. crossdating is found by sliding one graph 

over another and seRrching f'or the position of best fit. In .. 
a.ddition, a computer program is available ~Baillie & pilcher, 

1973) which indicates pocsible crossmatching by calculating 

the value of Student·s 't' at each position of overlap 

between two sets of data. A value higher than 3.5 is of 

statistical signii'icance but must always be checked visually, 

ie by the first method, before the match is accepted. 

The samples had between 50 and 90 rings (Table 

1) due to the fast growth of' young trees mentioned above. 
~ 

At one time it WCU3 thou~ht that no sample with less than 100 

rings could be reliably dated but work at Sheffield has done 

much to disprove this (eg lIillam & Horgan, 1979). Many hours' 

work; are spent in crossmatching such sequences, involving 

numerous 'checks and crosschecks before a match is accepted; 

only a simplified account con be given here. 

All' the curves were compared with each other 

visually ruld by computer. The results from a typical computer 

run a re included in Table 2- where t-va..lues betwe en 98 and the 

r e maining Mermaid samples are given. In caveral cases, cross-

ma tching see'ms poor but i tt3 existence has been verified by 

other cornpari8 ons. By selecting those samples which agree well 

and averaging together their ring widths, it was possible to 
, 

I ' 

construct a working master curve for the site. The unmatched 
-1:os . .........--- _ • . - --- ---- -- - -- - -
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samples and the chrouologies of Dublin and Germany (HollE3tein, 

1965). They varied from very high agreements to no match at 

all (Table 2). Generally, if B. curve matched well with Dublin, 

I 
, 

it also matchecr with \"e~3tern Germany. Those that did not match, 

matched poorly with other Mel'maid individuals, eg 90; 

presumably these h a d been ~xposed to more extreme 10 ca1. growth I 
condi tions. It is an cYlcQurae;ing uien f'or future tree-ring . I 
work that an individual London curve with only 65 rings (see j 

112, Table 2) will give t-values of 4.19 and 4.67 with .. I 
Germany and Dublin r e spectively. In a further example, the 

1 

Mermaid curve (103) agreed sJ.ightly better with Germany and 

Ireland than it did with the Mermaid sample, 9B. These results 
i 
I 
, , 

indicate that, for some periods at least, trees growing In 

the area which extended from Ireland across to Germany, were 

r esponding to a comlDon c'J_imatic sign al. Often, espe cially in 

the low-lying English regions, this signal may be obscured by 

local site conditions (see Baillie, 197B, and Hillam & RYder, 

1979, for further discussion). 

The dating of 241 was not as obvious ao that of 

the mean but, considering that it represents only one sample 

whereas the mean is made up of 15, the crossdating was acceptable. 

It ~howe~ a close agreement with the Seal House curve from 

London (Morgan, forthcoming) but a surprisingly poor one with 

the Me r maid mean over the 55 years of' over·lap. This sUGgests 

tha.t the timber f'or 241 and that for the other Mermaid samples 

came from different woodlands. 

The date rangos of the two Mermaid Geq~ences are 

AD 1143-1234 for the meml (Figure 1) a nd AD 1116-1197 for 241 

(Figure 1, Table 5). In order to equate these dates with the 

felling date s or with constructi6n dates, it is necessary to 

examine the amount of ~ :;~ Lpwood on each sL-1lnple. Since the 
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quantity of sapwood remains relatively constant, the number 

of mi s ing sapwood rings can be estimated, provided that the 

transition between heartwood and sapwood is present. Many of 

the Mermaid timbers do f5how this boundary (Figure 1), but its 

date ~ &iven in Table 2, fluctuates over 14 years. This may be 

accounted for by the f'act that the heartwood-octpwood boundary 
~ \' . 

1 do es not follow a single ring around the circumference of a 
I 

?' 
t 

t re e' but varies so that a trunk could have 15 oapwood rings . 
" o n one side ru~d 28 on the other. Thus the timbers from the ..

'I. 
I revetment could have been felled at the Game time and}: 
~ probably were. 
t 
• 

As the samples are wide-ringed, they are unlikely 

to contain more than 30 years of sapwood and may have 

considerably less. The outer rings of 94, 106 and 108 vary by 

only one year and are probably very close to the bark edge, 

giving a felling date of 1235 or just after. This would 

necessi tate THE 90 having 28 f3apwood rin.gf3, 0. figure wi thin 

the Ii.mite of 32±9 years given by Baillie (1§73) for the 

amount of sapwood. In -a waterfront situation, the fellins 

date is very close to the construction date since seasoning 

of the timber would be unnecessary. Hence it can be 

postulate,~ that the revetment was constructed between 1235 

and 1240. 

Thip mid-13th century date makes the Mermaid 

stru cture the earliest back-braced revetment in the country 

and, as such, is of national importance as '(l s ll a8 being 

extremely interactine from the point of view of London 

archaeology., The discrepancy between the tree-ring date, 

which must be regarded as the true date, and that given on 

architectural grounds i s not difficult to explain. The latter 

". derives from Hewett' s f:-~tudy (1969) of carpentry in the Essex 
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area. It is quite pOGcible thut 'the chase mortise und secret 

,. notched half lap joint,'by which the revetment was dated, 

I 

I 	 was in use for Gome 50 years in the London area prior to 

itsintroducti~n in Essex.~, . .. 
The exact dute of 241 is difficult to determine 

~:. 
:oj , 	 because of the absencE; of 'the heartwood-sapwood transi ~ion; 
c 

there is no 	way of distinguisbing how much, if any, heartwood 

" 	 ' " . 
~ 	 was removed during conversion of 'the timber. All that can be 
~ 

~ '-: 
'. 	 said is that the tree must have been felled sometime after ' . ~ 

'". 	 c 1215. It could easily be contemporary with the other ,~ 


: reveted structure or it could be up to 25 years earlier; it 

" r 

is unlikely to be later than the main revetment as this 

',I, would involve an unnecessary waste of timber. 
t., . 

: , conclusion 

The main aims of this study were to date th~ 

timbers at the l\'lermaid 'l'heatrc site, to contri bute addi tional ' 

data which migh't nerve to construct A. trce-:r.,ing chronology 

for the London I"lXea. and to gather information Etbout uses of 

,. timber in the medieval period. By closely dating the reveted 
I. " ' I 

structure to 	1235-1240. the first object has been achieved. 

.., . 
In ~ddition, 	 s8J11ple 241 hus a terminus post quem of 1215 and 

"'p 

may be of the same nge as the main revetment. 

\ The 8.bsence of' s[lmples wi th more than 90 annual 

rings was disA.[Jpointing in that it prevented the construction 

of a leng thy tree-ring chronology. .N evertholer:3s, the 

" I 
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reBul ting 92 year long curve if:; firm l y dated and extends 

the London sea,l House sequence p roduced by Morgan (forth

coming) by 42 years. It !(lLlY ulGO be UtH~ ful in dating 

unmatched . London ti[(lbers such as those from 1·1ew Fresh Wharf. 

The 'similarity between the curves from Dublin. Germany and 
~ 

the Mermaid is important. especialJ_y as the Mermaid samples 

r. 	 did not look particularly suited to tree-ring dating. and 

offer s hope for future dendrochronology elsewhere in the 

r; f 

British Isles. 	 .. ;! 

Finally, more information about medieval timber 
I. 
." 	 has been added to the wealth of data already accumulated from 

exan1ination of London's many timbers. 
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Legends to £iGureo and tubles 

Figure 1: Block diagram ,illustrating the relative positions 

of the Mermaid Th eatre tree-ring cuy-ves. Arrows indicate the 

earliest likely fellimg dates. 

Fig1tre.2: Matching tree-ring curves: the Mermaid mean with 

the correoponding section of the Dublin chrono .Logy. The 

vertical scale is in indices. Additional verti cal lines are .inoluded to aid visual compari son. '" 

, .. i- Table 1: Details of the individual timbers; the sketches are 

fi not drawn to scale. 
. I 

, 
I 

,: Table 2: The first two columns repreb ent the dn,te span of 
' . 

e a ch sO.l11ple and the date of the heartwood-sapwood transition 

(His); absence of the latter is denoted by a plus sign against 

the date of the sample' ,,? outer ring. The t-values are the 

result of comparisons betweeri the individual Mermaid curves 

and a sequence from the same £l ite (98), from western Germany.. 
(Hollstein, 1965) Qnd from Dublin (Baillie, 1911). 

r 

Table 3: Index valueo of the Me r maid Theatre tree-ring 

chronology, AD 1143-1234. 
, . 
~.... 

Table 4: The dating of (a) the Mermaid mean and (b) 241. 

The " refe~ence curves are Dublin (Baillie, 1911), Germany 

Munich area (Huber & Giertz-Siebenlist, 1969), Germany - west 

of Rhine (Uol1qtein, 1965), Hull - Chapel Lane (Hi] lam, 1919) 

and London - Seal House (Morgan, forthcoming). 

Table 5: Ring width values .in O.1mm of THE 241, covering the 

, period AD 1116-1191.
! 

I'.' 
I, , · 
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NO. No .of Supwood Average sketch Dimensions 
rings rings width(rum) (mm) -, 

------ • 
! 

83a 56 2 ..71 270 x 140-150 I
~ I 

90 51 11 3.04 260 x 240 i 


! ~ I 


'I 
92 62 1 .58 240 x 190 I 


I 


..r ~ 
; i 

93 53 2 2.01 190 x 160 

; 

..( ~ 
E 

... 
94 60 4 3.14 250 x 220-250 


98 76 16 3.05 250 x 240 


~ .' 
I 


. 
. ! 

100 63 7 2.47 230 x 140-190 .. 


~ 
.. 

101 61 2.88 230 x 110-120 
~ .. 

102 60 4 3.57 260 x 260
'" ~ 
103 63 15 2.41 . 240 x 190 
~ 't·" 

.. 

•
/ 

10 4 " 51 3.08 250 x 220-260 


106 90 17 2.86 250 x 220 

" .. ~ 

108 90 15 ~? 1 9 260 x 230 
~ 
110 60 3.15 270 x 190 
~ 

l· 
11 2 65 2.36 24.5 x 170-190 


• 
~ 

241 82 1 .85 240 x 210 


,. 
I . \ r,-~ 0 
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-------------------------------------------------------------

(a) Reference curve Nermaid meLin Years of overlap 
( AD 11 43- '1234) 

j ' . 

:' 	 Dublin 5 .10 92 

Germany - ,1VJW1i ch 3.46 92 

G,ermany - west of Rhine 4 .17 92 

Hull - Chapel Lane 3 .28 92 

London - Seal House 

.' 
.. 

(b). Reference curve 	 THE241 years of overlap 
,i' 	 (AD 1116-1197)
I 
I 

r 

Dublin 

Germany 

i 

Germnny 

Hull -
;,. London 

London 

- lYlW1ich 

- west of Hhine 

ChapeJ. Lane 

- Seal House 

THE mean 

1. 32 82 

2.72 82 

2.46 82 

5 .10 72 

4.16 78 

1 . 21 55 



year 
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1116 

11 20 

1130 
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