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Tree~ring dating in England is confined

almost exclusively to the analysis of oak timbers. Osk

(Quercus sp.) is ideal for dendrochronology as it has

digtinet ammual rings which can be aasil; measured under

a low-power microscope. In addition, it was commonly used

as a building timber bhecause of its hardness and durabilizty,

and hence it occurs abundantly in waterlogged archaedlogical

sites of'in standing buildings. This has made it possible to

construct many cak tree-ring chronologies throughout Burope

by synchrenising the patterns of wide and narrow rings from

succegsively older and older wood samples; these chronologies

are then used to date oek timbers of unknown asge. In

England, no other species occur in archaeclogical sites with

'such frequency, making the constrﬁction of reference cﬁryes

Vso'féi impossible for species other than oak. Thus, although.
L varlous specles of t;mber and brushwood were found,at Odell, )

+-

”qnly the aelk tlmbers were examlned dendrochronclogically.

:i,,.




(Table 1). The average widths of their annual rings varied
from very narrow, eg Lii 35, to wide, eg Lii 45,
suggeating that the trees grew under dissimilar conditions,
perhaps in different woodlands. It is mﬁst likely that
they were sBubject to varying degrees of crowdiﬁg from
other trees.

Preliminaxry examination of the samples
appeared to indicate that the majority would be unsuitable
for dendrochronological work, since they contained only a
few tree-rings. However, <the most substantial were |
selected and taken to the DoR dendrochranology laboratory
in gheffield. Although Lii 45 and Lii 52 had to be
rejectéd ag they had lésa than 35 ripgs, the remainder

were measured and produced useful results.

METHOD

The samples were deep-~-frozen to give a firmer
cross-sectional surface on which to work. They were
cleaned with a surform plane, whilsf still frogen;
this produced a smooth section in which the individual
rings were clearly visible. The wood was allowed to thaw
slightly before it was-measured. mhe apparatus used for
~thi$ process consists of a binoculgr microscoée over &
\tfavelling'staget on which.the sample is plﬁced; the iatter
is lmnked. bﬁ 2 transducér, tdla.display panél which shows

. ‘the

,1ng w1dths 1n 0 1mm. The w;dths are repreaented;as a

'Hf'tree-rlng curve by plottlng the wzdths agamnat tlme, in;
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'Q:years,’on transparent semlwlOganm$hmlcmrecordea papammgmhe
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a computer program can be used to compare itwo tree-ring
curves. Lt compares two sets of deta and calculates the
value of Student's I at each position of overlap between
the two curves (Baillie & Pilcher, 1973). Values of 3.5
are stgtisﬁically significant at the P< 0.001 level, whilst
‘& t-value of, for example, 6.5 would be highly significant
and would almost certainly indicate crossmatching. Thus,
ﬁse of the computer saves much time and gives a measure of
fhe gquality of the gimilarity between two curves, but it is
" mot infallible and results must always be checked visually
.befoie a match is accepted (Hillam, 1979).

The crossmatching of a curve with a dated
reference chrcnology gives the calender date of the
samplets outer ring. This is& not always eguivalent tq
either the felling daterf the timber or the conatruction
date of the building or structure. If bark is present, the
latter is true and it is possible to determine from the amount
of growth in the outer ring whether a tree was felled in
summer or winter. In the absence of bark, the sample may
retainisome sépwocd rings, ie the outer part of the tree which
is distinguishable from the heartwood by its colour; The
feliing date can then be calculated since the number of

. sapwood rlngs in an ocsk tree is relatlvely ccnatant. When

-fthe timher con51sts only of heartwood, an estlmate of the

SR L

terminus post quem ls all that can be deduced for the

felllng dgte. AS. it was rare that much haartwood-haa o

,urlng the converslon of the tlmber) thla estlmate




construction date is not always simple. Usually timber was
felled as regquired and used almost immediately; it was

only seascrned if the wood was needed for furniture or
panelling (Hellstein, 1965). Without seasoning, the felling
date and congtruction date are the same. Howevexr, timber was
theﬁ re-used which would make the tree-ring date earlier
thaﬁ the actual construction date. This may be particularly
true fox timbé¥ which lines or supports the sides of ﬁells;
or for timbexr which is thrown down to form a firmerlapproach
Lo a well. These problems must be taken into account

during the interpretation of any tree-ring date.

RESULTS

1. Late Ifon Age/early Roman timbers

Three samples were examined from this period.
Lii 43 and 1Liid4 were sections o£ twa large timbers which
fofmed a platform fér access to well F824. Lii 48 came from
well FE36; this was a latexr feature than FB24, thﬁough
which it partially cuts. F824 and F836 had radiocarbon
dates of TOtQO ke and ad 20t100 respectively.

When the tree-ring curves from the three
timbers were compared together, thé sequences from Lii 43 and
- Lii.44_appeared to be very similar;hsuggesting that the
.timbérs cama‘fﬁom'the same tree. A t«valué of i0.43-between
them supporta thias view. There waa na crossmatchlng betweenr

et

L11 43/44 and Lll 48. nor could the Odell curves be N ER

T i

"croasdated w1th other reference chrcnologlee from that

b produce tree-xlng dates. The fact that there is no matchlng
ba'i:rpeen L:L:r. 43/44 a.nd. 141 48 is not aurprlsmg as E&24 1s

1
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All the gamples contained sapwood. The bark
edge was present on Lii 43 -and the amount of growth in
the outer'ring indicated that the tree was felled in
winter. This deduction was made because the outer ring
was complete, ile felling had taken place after the annual.
growth haed stopped in sutumn. When a tree is cut down in
summer, fhe outer ring is incomplete. The tree from which

timbers il 43 and 1Lii 44 were converted must have heen

90-100 years old when felled, whilst Lii 48 was possibly

70-80 years old,

2. Saxon timbers

AN asscrtment of timbers from the five Saxon
wells were analysed. Lii 35, 36, 38 and 42 were sampled
from%,platform of planks which were rémmed into the sides
and bottom of pit F123, next to‘the well proper. The
feature was dated by a series of radiocarbon dates +to the
fth to 8th centuries. Two of the timbers, ILii 35 and Lii 42,
contained narrow rings whilst Lii %6 and Lii 38 had only a
few wide rings (Table 1).

well P868, dated to ad 590i80, produced a
series of tiﬁbers which were set against the sides of the
well-pit., O0f these, Liir40, Lii 52 and 1Lii 53 were sampled.
Lii 52 had only 31 rings and could not be used for tree-ring
dating. It was important, however, ip that it retained its
full cémplemeﬁt of.éapwood.rings. Siﬁce fhe ofﬁer SaxOn

'timbers'consisted of heartwood, the nqmber'of=sapwo§&trings o

,ln Lli 52 was used to calculate the feiling dété.of'these'

M

5usamples. It contaaned 11 rings,. a comparatlvgly lQW number

.qﬂor oak (compare, for example, Ba;llle. 1973» Hdilstelnr "flﬁ j f{
1955). and was felled iﬁ winter. !hus. 11 yeara wgs taken as ;

the minimum number of Sapw00d rlnga likely to be giaeinz from

the other timbers.



The 'Saxon well' was made up of four oak piles
driven inta the natural gravel at the base of a deep circular
pit. A4 roughly square timber frame had been constructed
around them. The only timber sampled was Lii 45 and this
proved ta have less than 40 rings, making it unsuitable for
dendrochronclogy. Thus, the dating of the 'Saxon well'! relies
on radiccarbon analysis which produced a result of ad 720170.

283, dated to ad 580180, was wattle~lined, but
access to the well was at one side where large pieces of
timbers provided a firm footing. One of these timbers, Lii
47, was sectioned for tree-ring work,

Well F861 contained large uprizht timbers
driven into one side ta Provide a narrow ledge or platform.
Lii 50 was an object found within the well; this was the
only timber considered suitable for dendrochronology. It
was dated by radioccarbon to ad 45oiao (HAR-3629).

Visual comparison of the Saxon tree-ring curves
showed up many agreements hetween the sequences., The
relgtive time spans, covered by the rings of the samples,
are indicated in PFigure 1 in the form of a block diagram.
t-values between the individual samples ranged from 2.89 to
6.12. At first, only Lii 35, 36, 40, 42, SO =nd 53 could be
grossmatched. Their ring widths were averaged together to
produce a sife meax curfe of 151 yeagé, The ring widih data

weie first standardized to eliminata bias from wide—ringed




samples. Lili 38 appeared to maﬁch the mean in two positions
and thus could not be reliably dated. Thias illustrates the
problem of using samples with only a few rings: the fewer
the number of rings, the less unique is the ring pattermn.
Since other timbers from F123 had been dated, the lack of
success with Lii 38‘was not important..However, it does
emphasise the need to sample as many timbers as possible
from each feature., If only Lii 38 had been sectioned, PFP123
could never have been dated dendrochronclogically.

| Absoluyte dating of the Qdell timbers was
simplified because two floating tree-~ring curves of the
same period had recently been absolutely dated by
comparison of one af them with twurunpublished dated
German chronologies (Hillam, forthcoming). Uantil then,
thére were na dated curves fxom England pridr to the 8th
cenfury; the cocldegt was & timber from Tudor Street in
Londor: which dated to AD 682~918 (Hillam, unpublished).
_Thué, there were now two reference curves by which to

date (Qdell: REF 8, constructed using timbers from 0ld
Windsar and Portchester (Table 5 in PFletcher, 1977),
covers the period AD 416~737 and the mean curve fro@ Mersea
Strocd in Essex (Hillam, forthcoming) dates to AD 445-661.
Qdell crossmatched well with both these chronologies |

e(Flgure 2}, the visual agreement being supported by t-~

valuas of 5. 94 and 4.20 with REF 8 and Mersea respectively.
‘mhe bdall mean curve was thus dated +tc  AD 473—623- The
ears spanngd by the individual tlmbers are given in Table .

;«

mﬁlth REF 8 (t = 4.59) and was dated ta AD

cerminus post guem foxr thae felllng dgte of

£ whlch crossmatched,wlth the. Odell mean,(t 3. 58): a



each timber was estimated by adding 11 years onto the date
of the outer ring (Figure 1, Table 3), this being the
number of sapwood rings in Lii 52, the onl& Saxon timber
with sapwood {(see above).

The dating of the cuter rings of'the Odell
Saxon fimbers is exact to the year and 100% reliable. The

estimation of the terminus post quem for the date of

felling is accurate to within a few years. What is not so
clear is interpretation of the dates in respect to the
conatruction and use of the wells (Table 3).

The three dated samples from F123 have felling
dates varying by up to 8¢ years. As the timber cammot have
come from the same tree (see sketchea in Table 1), scme of
the wood may have been used previous to its incorporation
into the well. Thus, P123 was constructed somé time after
AD 607, but how long after cannot be deduced.

Similarly with F868, the dated timbers are
contemporary with the well's construction, but they may have
been used before in another context. This particularly true
of Lii 53, which was felled ¢ 100 years prior to Lii 40.
Construction of the well must have occurred after AD 634,

- but again it is not known how long after.
| Lii 47 and_Lii 50,.from 7283 and 3861
‘7rgapectiv;ly, wore not structural timbérs used in the actual

o cohstruction of the'two wells. Lii 47 was a tlmber, felled  '

'a-f‘ter AIJ 524, which was placed at the edge of 'l:he well to(
g VE addltional support at gome tlme 1n 1ts hlatory. Thus,*‘“'
"the well.was 1n use some time after AD—524. : ’ _v'_f. 'éyf

Lil 50 was a wooden ob;ect whlch could have been

.’ ;\.7,‘, ‘.
¢ f



+he well must have been open after AD 573, which is the

earliest date of felling forxr Lii 5Q.

CONCLUSION

0dell is one of the first sites of this period
to be absolutely dated. The study shows that even timbers
with short ring patterns can be used successfully for tree-ring:
-dating. The results provided by this method are far more |
accurate and reliable thaen those gained frdm radiocarbon
o# archaeclogical datirg. Any uncertainty in the results,
\Jﬂith respect to construction dates and re-use of timber,
ériéés_from problems of interpretation, not from the

dating itself. The only solution to this would be.to .sample

" morae -timbers. per.structure, but.thé quality .of the wood at

i Qdell did not allow this.
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Legends to _the figures

FPigure 1: Block diagram illustrating the years spanned
by the rings of the dated timbers. Arrows indicate the

estimated terminus post guem for. the time of felling.

Figure 2: Cemparison of the Qdell chronclagy with tree—riﬁg
sequences from Mersea Strood in Essex (Hillém, forthcoming)
and Old windsor/rortbhester (REF 8 in Fletcher, 1977) over
the period AD 490-58Q0. aAll the curves are plotted as meaﬁ
ring widths, rather than indices, since this was the form in
which REF 8 was published. Vertical lines are included as an

aid to wisual comparison.
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H1Badnell
Text Box


Date._ No.of Sapwood Average Sketch Diﬁengic
rings  rings width (mm)  (em)

119 - 0.96 gziégga 3-8 x 11-
40 - 3.21 U -5 x 14

40 - 276 S, 2-4 x 13
86 - 1.50 w T x 14

90 - 1.55 (EEED  5-4 x 15

a87 | 24, bark 1.7T4 14 x 17
edge

84 16 1.99 3-7 x 17
53 - 4.00 IR 10 x 14
e
47 - 1.97 R 9 x 9
002
lta 2055
62 14 2,02 @ 7-9 = 14
69 - 1.53 2-4 x 18

31, 11, bark 2.74 ' 9 x 22
_ edge’ : _ ‘

of the‘séhples exémiﬂéd*for tree—ringaanalysist.ﬁheT'

-

n.radlocaxbon results from the tlmbers or assOClated
&tches are not drawn to scale.



Year Index lumber of samples

0 1 2 3 4 5 6 7 8 g9 29°1 2 3 4 5 & T 8 9
473 149 102 96 106 B3 92 103 11 1 1 1 3 3
480 75 B4 96 108 120 118 123 128 72 59 3 3 3 3 3 3 3 3 3 3
450 56 84 96 128 141 108 109 112 86 128 3 3 3 4 S5 5 5 5 §5 5
500 126 117 94 78 91 1T 8t 133 128 103 5 5 5 5§ 5 5 5 5 &5 5
510 95 104 11¢ 73 125 95 75 138 145 98 5 5-5 5 5 5 5 § 4 3
520 55 62 77 85 126 91 72 103 T2 64 3 3 3 3 3 3 3 3 3 3
530 80 123 & 106 118 109 74 B0 1g0 142 3 3 3 3 3 3 3 3 4 4
540 94 74 67 101 126 98 110 93 60 95 4 4 4 4 4 4 4 4 4 4
550 135 93 97 105 B3 86 64 76 113 123 . 4 4 4 4 4 4 4 4 4 4
560 9t 98 7T 68 T4 65 90 127 131 141 4 4 4 3 3 3 3 3 3 3
570 124 105 87 62 B8% 83 T6 93 140 139 . 3 003 3 03 03 3 03 3 3 03
580 121108 130 121 159 130 120 135 118 109 I 3 3 2 2 2 2 2 2 2
590 109 72 103 127 93 91 16 5T 43 51 2 2 =2 2 2 2 2 1 1 1
&G0 44 81 52 63 68 54 85 324 11ig 119 i1 1 1 111111
610 176 129 146 130 107 107 91 116 108 109 Tt 1 1 1t 11t
620 101 101 67 109 11 11
Tebled: Qdell tree-ring chronology, AD 473-623.



ated samples.

Estimated Date of
felling date - feature
AD 607 Conatructed
‘ after AD 607
AD 528 : '
AD 593
AD 634 Consf:ucted“
after AD 634
AD 529 . :
AD 524 Well in use
after AD 524
AD Well in use

573

able 3; frhe dating of the individual timbers and theic

after AD 573

Bociated features. The feiling_date is an estimate of the

erminus post quem, since sapwood was sbsent from all the





