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COPPERGATE DENDROCHRONOLOGY ---- -

III. ANALYSIS OF THE TIMBERS FROM COPPERGATE DEVELOPMENT 

ABSTRACT 

Cathy Groves a.nd Jennifer Hillam 
(f1a.rch i986) 

Twenty four oak timber-s from the watching b·r"ief which follou.1ed 
the main e;-~cavation at Coppergate in York,- and e<. single timber"' 
from the main e~-~ca.vation itself, were sampled tor dendrochy·on
ologica.l analysis, The timber·:;. wer·e as-sociated IJJith tenth 
century and later medieval sh·-·uctures.. A total of seven timber"'s 
were dated~ including five samples fr·om the su.nken buildings 

phase. 



INTRODUCTION 

This report is the third in the Coppergate Dendrochi''onology 
series, of which I is completed (Hillam 198::·a) a.nd II and IV are in 
preparation. Tt"'ee-r .... ing analysis of the 24 oak samples from the 
watching brief IJJhich followed the main Coppergate e~{cavation 
(herewith knoi.LID as Copperga-t:e Development) was carried out at 
Sheffield Dendrochronology Laboratoryc- In addition a single 
sample from the ma.in e;.~cava.tion was also included in this 
analysis.. The samples ar"'e fr--om several timbeY' structur""es (Table 
1) and are associated with periods Sb (sunken buildings phase) 
and 6 (medieval phase).. Five of the timbers are from stru.ctures 
5/1 and 5/3, both of which ct'i''e di-~cussed in detail in report I 
which describes the dating of the sunken buildings and will be 
refered to as CDI.. In b·('iet the sunken buildings we·re 
structures consisting of oak planks and posts which were 
partially sunk below the ground~ They l!lEi'"E constr""ucted in the 
tenth century and t"'eplaced the structures a.ssociated with 
per"'iods 3-Sa (post and wattle phase)~ The medieval timbe·rs 
analysed are mostly associated with wa.te-r··front str--uctures on 
the River Foss,.. Two timber-·s 7 howeve·r"', 90 and 91 I.I.IE'l'""'e isolated 
and their function unknown.. Archaeological evidence indicates 
that they were medieval .. 

TREE-RING DATING 

The samples were prepared, measured and crossmatched following 
the method given by Hillam (1985b).. Of the 25 samples received 
only three were unsuitable for-- measurement.. The annual gr--owth 
rings on sa.mples 45 and 48 were badly distorted due to the 
presence of knots~ Sample 79 tL•as badly br-"'oken and a. l'""'ing 
sequence of over 30 annual growth rings could not be obta.ined~ 
Ring sequences with less than 30 rings a.'f'e generally not unique 
and so ca.nnot be dated readily~ Details of orientation and 
numbet"' of rings of all the samples are gi··-/en in Table 2 .. 

All thirteen samples associa.ted IJJi th the -=-unken building phase 
were ~-uitable for-- measurement.. Samples 131 .. 135 and 138 ar--e 
tram structure 5/9, thought to be tenth century and situated 
north of the main e:{Ca.vation~ Ar"'chc;.eological evidence indicates 
that 131 and 1=?_~ a.t"'e both re-used timber-·s but the 1·ing patte·r-n':::
of these samples do not crossmatch each other or sample 13~, 

Three samples (_!21~ 122 and 123) aTe a.·::;;sociated i.!Jith a wall CJi""' 

dr"'ain also situa:ted to the north of the main e:-~cavation., The 
t"'ing pattern of 122 was distorted" The rinq sequ.ence·::; of these 

'4< three associated timbers did not crDssmatch~ The fou·r samples 
f·rom st·ructur~e 5/i consisted ot two planks (4 and 5i) and two 



posts (32 and 55) but there was no similarity between their ring 
patterns,.. 

As no conclusive crossmatching could be obtained between the 
thirteen tenth century samples, the individual ring sequences 
were compared tL:ith absolutely dated reference chronologies from 
York \Hillam unpublished)'!' Beverley (eg Groves & Hillam 1985),. East 
Midlands (La}~ton et al 1982) and England (Baillie & Pilcher-- pers 
cormn). Four timbers7' 1, 51, 123 and _17~, wer ... e dated (Table 3)~ A 
tentative date was also obtained for sample 9203 by comparison 
with the Coppergate Viking }'"efer-·ence chronology,. The visual 
match .:=J.ppea.red acceptable but no other t-va.lues of over 3 .. 5 
could be obtained with other reference chronologies at the same 
position. However,: when the t"'ing sequence of 9203, a plank from 
structure 5/3, was compared '.JJith three previously dated planks 
(E3, E2 and 82) fr-·orn the same building (see CDD, !_-values of 4~0~ 

4.0 and 3 .. 2 respectively were obtained. This confi¥"ITIS tha.t the 
outermost mea.sured t"'ing of sample 9203 is dated to AD 877a 

()nly seven medieval timber"'s wer-e suitable for dating purposes,. 
FouY' of the samples (46, 47 7 49 a.nd 5f.Z)) were from a group of 
piles or pile supports adjacent to the River Foss~ No 
crossmatches were obtained when the four ring sequences ttJe-re 
compared. 

Sample _?_!! consisted of two radially split planks tt.lith a fibr""ou·;; 
material inbetween them~ The ring sequences of both planks~ 74A 
and _74B 1 were measur"'ed but did not CY"·ossmatch, and wei"e 
therefore treated as individual sarriples .. 

The r--emaining medieval samples were two isolated timbers, 90 and 
91.. It was thought that they may be contemporary but the tLt.;o 
ring sequences did not crossmatch~ 

Due to the lack of conclusive crossma.tching,. the individual i''·ing 
sequences of all the medie"..-'al timbers were compared with 
various reference chronologies$ Two timber--s'i 74H and 91, were 
dated \Table 3). 

The final two samples (101 a.nd 187) ha.d not been assigned an 
appro~·dmate date, the only information being that 101 was found 
in the same pit as the Coppe·r""gate helmet (Hall 1984), These 
were therefor--e compared with all the Coppergate Development 
samples and with Sa~-~on and later medieval r--eference 
chronologies. This pt"'"oved unsuccessful and these two sa.mples 
remain undated .. 
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THE TIMBERS 

The later medieval timbers appear to originate from trees of 
varying size and age. The number of rings present ranges from 
36 to 152. The tenth century samples had 48 to 208 rings. The 
method by which the trunks have been worked varies .acco·r"ding to 
the size of tree available and the function of the finished 
piece. The two planks (4 and 51) ft--om sti''uctur-·e 5/1 had been 
radially split from trees of at lea.st 500mm in diameter. Two 
other samples, _135 and 138 from structure 5/9, also came from 
trees of a similar size.. The age of these large trees appears 
variable, ranging from at least 91 to over 200 yeat'"S. The 
rema.ining tenth century samples, including tangential plank-;; ar.d 
posts, appear to have originated from trees of appro~.;ima.tel'd 10({) 
years old or less and with dia.metet·s smaller than 500mm. 

INTERPRETATION AND DISCUSSION 

Tree-ring dates I.JJere obtained for five timbers as~.ociated with 
the sunken buildings phase, two of which had retained some 
sapwood, and two timbers from the medieva.l phase~ The number 
of sapwood rings in oak is l''elatively constant a.t 10-55 (Hillam 
et al, 1986)~ Consequentl!.J e\/en if a s.e..mple has retained onl~ a 
small amount of sapwood, it is possible to estima.te the felling 
year with some accuracy.. If there is no sapwood present the 
addition of the minimum sapwood allowance (10: rings) to the date 
of the last heartwood ring produces a terrr,inus poo;:;.t guerr1 for 
felling... This sapwood estimate of 10.-55 rings has been recently 
updated from 10-50 rings, so differs slightly from that used in 
the first Coppergate Dendrochronology 'f'eport.. The estimated 
telling dates of the seven dated timbers ar .. e presented in Table 
3. 

The felling dates of ~ and 51 indicate that these ar-e 
contempora.ry with pre"liously dated timber-·s from 5/1 (see CDI) 
and were therefore felled between AD 961-986. The terminus 
post quem of AD 897 for sample '7203 is also ccnsiste,;t with the 
previously dated planks cf str ... ucture 5/3 (see CDD .. 

No samples h' .. ·om building 5/9 were dated, but a felling range of 
AD 960-1003 was obtained for-- timbei .... 172 which wa-=:- used in the 
construction of the covered drain to the '=-outh of 5/9.. Sample 
_!_23 produces a felling range of AD 965-1011 and consequently a 
more p·recise indication of the constr ... uction date for the wall or 
drain north of the main e}~Ca\lation~ The felling r-anges obta.ined 
indicate that the covered d'rain and wc.<;ll/dr--ain are contemporar!J 
t1.1ith the sunken buildings f·.-·om the main e;~ce..vation. 

Of the two dated medieval timbeTs~ 91 was an isolated timbe·r ot 
unknown function. The otl1er. 74B from a revetment. gave a 
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terminus oost quem for felling of AD 1084. However, as this is 
thought to be a re-used ship"~=:. timbe·r-. the construction of the 
revetment may well be much later ..... 

Two main classes of trees are suggested in CDI. Firstly those 
producing radiall~ split planks which had diameter·:;. of at least 
500mm and secondly those p-r-oducing the remaining timbers, both 
tangential planks and posts, which had diameter·-::; of less than 
500mm and were u=-ually less th-:3.n i00 years old.. Samples ~J' 51, 
135 and 138 a.ppea.r to fall into the fir=-t class and all r-.ema.ining 
samples into the second class.. The r--adial timbers usually came 
from trees subjected to mo-re limiting conditions of growth~ but 
sample 135 has a wider mean ring width than most~ This 
indicates that it grew under more favourable conditions possibly 
in less dense woodland or on the fringe of forests. 

The variation in mean ring widths and ring patterns of both the 
tenth century and later medieval timbe-r·~- from Coppe·,-..gate 
Development su.ggests that there was mor-e than one woodland 
source.. It has indeed ah.,eady been su;~gested in CDI that the·r-e 
were two differ ... ent sourceso; and pr-obably two differ-ent types, of 
woodland producing the two classes of t·ree·:=; used in the sunken 
buildings phase~ 

CONCLUSIONS 

Felling dates we1 ... e successfully obtained for seven timbers, si~{ 

from the Copper ... gate Development watching brief and one f1''"Cim the 
main excavation.. These indicate that the co·vered drain to the 
south of structure 5/9 wa.s constructed durin•;} the period AD 
960-1003 and the wall/drain north of the main e;-:ca."-.ta.tion dur---ing 
AD 965-1011.. The felling dates of the three timbet-·s h·"-om 
str .... uctures 5/1 and 5/3 do not a.llou.; any fLn-·ther refinement of 
the constr .... uction dates indicated in CDI .. 

Fellin•;} dates for-- two medieval timber .... s wer·e estimated. Timbe·r"" 
74B, probably a re-used ship"'s tirrd:Jer~ I.J.Jas associated with a 
revetment. The construction date of the revetment was probably 
much later tha.n the te·rminus post quem of AD 1048~ The othe·r 
sample u.;as from an isolo.tt::d Limber of unknotun function ... 

The analysis of these 25 timber-s also suppor'"t the sug,Jestions 
put foru..1ard in CDI of ther ... e being two classes of trees utilised 
a.nd po=:.sibly two distinct types of woodland sour--ces .. 
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Table l: Description of samples sent for tree-ring analysis, listed tn order 

of their sample number. 

sample 

number 

structure/function approximate 

date 

number measured 

4* 

32* 

45 

46 

47 

48 

49 

50 

51 

55 

74A 

74B 

79 

90 

91 

101 

104 

121 

122 

123 

131 

135 

138 

172 

187 

920Jx 

plank - structure 5/1 

post - structure 5/1 

pile support 

pile or pile support 

pile or pile support 

pile or pile support 

pile or pile support 

pile or pile support 

plank - structure 5/1 

post - structure 5/1 

post and plank revetment 

post and plank revetment 

·post and plank revetment 

isolated 

isolated 

within the helmet pit 

post and wattle alignment 

wall or drain 

wall or drain 

wall or drain 

from structure 5/9 

sill - structure 5/9 

floor beam - structure 5/9 

covered drain 

? 

plank - west wall structure 5/J 

lOth 

lOth 

later medieval 

later medieval 

later medieval 

later medieval 

later medieval 

later medieval 

lOth 

lOth 

later medieval 

later medieval 

later medieval 

later medieval 

later medieval 

? 

lOth 

lOth 

lOth 

lOth 

lOth 

lOth 

lOth 

lOth 

? 

lOth 

o1' rings 

120 

48+ 

c40 

69 

152 

knotty 

36 

57 

208 

86 

151 

145 

knotty 

77 

141+ 

114 

48 

82 

80 

72 

+68 

91+ 

157 

61 

50 

66+ 

(* indicates site code 1981-22; x indicates site code 1979-7; all other 

samples have the site code 1982-22) 

y 

y 

N 

y 

y 

N 

y 

y 

y 

y 

y 

y 

N 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 



Table 2: Details of the samples. I+ I indicates the presence of rings 

that have been counted rather than measured, 

sample number sapwood mean ring sketch maximum 

number of rings width (mm) dimensions (mm) 

4 120 l. 73 81J]I!!U±H 235x40 

32 48 +10 1.99 rul l35xl20 

45 c40 y knotty 0 210xl50 

46 69 2.53 p l70x60 

47 152 21 1.03 'D l50x70 

48 knotty ~ l90x60 

49 36 3.30 ~ 225xl30 

50 57 ll 1.45 ~ 230x90 

51 208 1.16 @fWIIII!lfP 275x35 

55 86 l. 78 • l50xl25 

74A 151 1.12 &flU liED l90x35 

74B 145 l.ll @iJ±ffPtY' l90x35 

79 badly broken 

90 77 - 2.15 • 180x70 

91 141 +ll l. 23 e<SS>?§;) 225x30 

101 114 l. 27 ({f[]]JJ1> l50x40 

104 48 5 •1.36 m l55x50 



Table 2 (cont) 

sample number sapwood mean ring sketch maximum 

number of rings width (mm) dimensions (mm) 

121 882 1.87 ~ 195xl10 

122 80 1.97 a 165x155 

123 72 9 2.37 ~ 295x65 

lJl +68 6 1.21 ~ ll5x85 

135 91 +27 2.75 ·4 280xl80 

138 157 1.53 ~ 300x230 

172 61 12 2. 20 ~ 260x65 

187 50 7 2.20 m 170xl05 

9203 66 +10 1.11 m 90x25 



Table 3: Dating the timbers. 

sample Viking Cu Med East Beverley England date felling 

number Mean Midlands (AD) date (AD) 

4 4.4 - - 4.3 - 788-907 after 917 

51 5.3 - 4.4 - - 730-937 after 947 

74B - 4.3 4.5 4.5 5.0 930-1074 after 1084 

91 - - 3.9 4.2 4.6 1038-1189 after 1199 

123 4.7 - 4.7 - 3.0 894-965 965-1011 

172 6.2 - 6.1 - 3.1 900-960 960-1003 

9203 3.8 - - - - 812-887 after 897 


