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Summary

Tree-ring analysis was carried out on 26 oak samples
from the Museum site. Thirteen were from the earliest
timber building, dated archaeologically to AD 75, and
thirteen were from piles which had been driven into a
disused well of about AD 90-100. Eight timbers from the
original construction were dated, producing a short
master curve, 33BC- AD62. The timbers were felled after
AD61 and probably before AD 98, The well timbers,
however, proved difficult to date with poor crossmatch-
ing between the individual ring sedquences, even though
many of them had bark or bark edge. Two of the timbers
were dated, one firmly and the other tentatively. The
former had a felling date of about AD 72-73, suggesting
that felling was contemporary with the original
construction of the fortress.
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ee Wit Roman vimbeore examined

iast ten usars have bDeen in the Cityg of London (eg
Hillam 19853 Shelidon & Tysvres 1%83) The Caerlson timbers

thersfore had the potential of producing a tree—-ring chronoload

The sampless wers frozen for at lsast 348 hours. The
rroass-sections wers then clzaned, whilst still frozen, with a
surform plang which Ieaves the boundaries of the rings cleariy
vigibie, The annual rings were maasured on a travelling stage
connected o an Apple 17 micreocomputery which avtomaticsliy

roacords the widths after sach ring has been traversed (Hillam

uw

178%h. Fig 4k Usually only one set of measwramenis was made per
sample, but whers crossmatching proved difficult, a second set
was made along a different radius. The two sets of mzasurements
ware then averaged {these ring sequences ares labelled M in

Appendix D).

The ring ssguences were plotied as graphs, known as tree-ving

b

curves, on trangsparent semi-logarithmic paper to facilitate

comparison between the ring petterns (Ecketein et al 1984) As

well as the manual comparizon of one graph with another, a



similarity between two ocurves at sach position of overlap, the

[}

s . VYaluss of 2.
=h provided that the vizual match

the two curves 1s acceptabls (Baillie 19830

Hhen a garoup of curves crossmatch, their ring widths are
averaged o produce a site master curve agsinst which anyg
unmatched sequsnoes are fscsted. The master curve 1s also used

: dated refersence curves since masters are
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uzually sasier to date than individual sequences,

Once calendar ysars have been asigned to the ring sequencess, it
is necessary to interpret the tres—ring dates. Where bark or
bark esdge iz pressnt, ths date of the outer measured ring
reprasents the gear in which the timber was felled. In its
ahgsence, the amount of missing wood must be estimated. The
prezence of sapweood makes this process more precise since the
number of cak sapwnod rings in the Eritish Isles is relatively
con=tant at i8-35 ringe (This range represents 954 confidence
limits; for further details, see Hillam gt al 1984k If this

sapuwoond sstimate iz added to the date of the heartwood-sapwood

transition, the likely felling date range is abtained. Where

1A
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sapwood 1 hbsent., the felling date iz guoted as s terminus post

QUEM,
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Timbers from the original construction

Samnles 21, Z@8 and 31 were rejected prior to measurempent as
they had less than 48 rings. The remainder had £4-BE rings

12 curves from seven timhers (28, 23, 24, 26, &7,

&
b
g

crosgmastched to give a toatsl sequence of 92 years (Fig 13 Table
13, and thelr ring widihs weres averaged o produce a master
curve, Laerleoni. When the unmatched curves were tested against

This, ¢5 was alsc found to match 8 = 4.7) but 22 and 32 remain

undated. 25 was incorporated intc the master to give a final

masteyr curve, Casvrison? {Appendix DL

Casrieand was compared with all the available dated refersnce
chronolonies covering the Roman period. detsils of which are
given in Appendix €. Relativelu high f—valuess were cbtained when
the master dated teo 33RC-ADEGZ (Table &) The_ Caerleon
chronology matched pavticularly well with chronologies from
London 4{City—Southwark — Tuers, pers comm and from
Walton—-ig-Dale in Lancashire {Groves, in prep)l. These resulis

were confirmed shen the visual matching was checked {eg Fig 2.

The end dates of ths ring seguences vary from AD 34 for Z3 te
AD A&Z for 29 {Appesndl: Bl The date of the heartwood— sapwood

transitions of 25 and 27 iz AD 53, and the possible sapwood

o



1982 s it is orobable that the cuter ving of 26 is the
sapwond Transition. Using the sapwond sstimate of 18-55 rings

{zee abovel, The probable felling date rvange iz AD 6297, {(This

Timbers from well 2

Since most of the samples had sapwood and bark edoe, all of
them werez included for measuwrement. SDample 2, however. was
reizcted becanse ifts vings wers very narrow and could not be
measurad with acouracy. The outer rings of some of the other
samples {(eg 7, 11} were also very narrow so that the purer rings
had to be counted vather than measursed to aveoid distorting the
aocuracy of the ring record. The narvrow vings often made it
difficult to deterwmine in which season the Timbers were felled,
Hut in most gcases the outsr ring was complete indicating that
the trees were felled in winter or early spring. (Details of the

sampligs and the resulis are given in Appendices A and F, whilst

the ring width data are listed in Appendix D).

The samplss appeared more suitable for tree—ring dating than
the group from th2 original consteruction: many had bark edge,

tr have more rings. Howsver, attempiz {o

frege~ring curves met with little success. Thers

similarity between the curves when the various

LA



barl sdges wers aligned as would be expecied 17 the timber had

been feliled at The same time from the same area. S=cond radii

were measured on samples with the longest ring sequences (1, &
7. 8. 7 and 13k put thees was =still no apparent matching, either

The curves were neult tested against the master Casrleond but
there were no obvious hdoh correlations. Hhen they were
compared with other reference chronologies, 2 and 13 showed
ralatively high f—values with some of the chronoclogies (Table 3k
Thers iz ne doubt about the dating of %@ its rings cover the

perind 47BC-ADY7Z and it maitches well the chronoclogies from

London, Mancetiter and Halton-—ls-Dale (Fig 2}, although the match

1

with Casrieon3 is weak (I = 3.3k Bark =zdge is present but there
could be a measurement eryvor pf +/-1 ring in the outer few
rings becauze of the narrownsss of the rings. Timber 2

thersefore was felied, probably in winter or early spring, in AD

The dating of 13 is less secure. It gives it—values over 3.5 with
Droitwich, southern Germany and fwo chronologies from London
when its rings cover the period Z4BC-ADZZ (Table 3 It matches
the master Casrlzond and timber 9 with t-values of 3.3 and 3.4
reapectively soc, zlthough the corrslations are not particularly
high, they arsg consistently greater than 2.5, and may indicate
that the segusnce dates o Z4BC-ADZZ. However further proof is

needed before thiz result can be accepted without reservation,

m
1
]
i
0
G
-
T
i

=% the ring sequence is relatively short B84 rings) I



it iz corvect, the -timher was felled in AD Z7-480/41 since an

Mo consistent results were found for the remaining timbers.

The probkable feiling dais ranoes of AD &£2-%F7 for the timbers
from the original construction is consistent with historical and

srchasclogical evidence which suggests a2 construction date of
4—78. Despite theivr lack of precision, the tres—-ring
hat the timbers could not have heen removed from
which was built around AD 55, since they

were =till growing in AD &2,

The well timber=s are dated on archaesnlogical grounds to about
AD 9B-128, Timber 7 was in fact felied in AD 71/2 ~ 73/4, which
zuggesis that it is contemporary with the building of the
fortress. It is possible that the well timbers were cut at that
time and stored, fo be used later as infilling of the well. U7
the dating of 13 iz correct, the timber was felled in AD 37-48/1,

which would imply some form of stockpiling for over 20 years.)

The lack of corvelation bhetwesn the individual well sequences,
and betwsen the well seguences and the master Caerleonl, is
interesting. It suggests that th2 well timbers esither came from

different scurces or from {rees which were responding to

o

seems unlikely that the

o]

different local conditions of growth.

ame Trom the samse

"

two groups of timbers from Caerleon



for the Roman timbers at Carlisle whsre difficalty in

different sources {(Baillis pore comm), Timber transport has also
been identified at Walton—le—Dale wheres timbers of fir (Abies

albal were identified from 3 well (Groves in prepl. These must

have b=en imporizd from the Continent, although there iz no
indication from the irse-vinas that the Casrvieon timhers wers

brought from abrosd.

The Caeriszon rings szoauencss obtained from this study are not
very long {33BC-AD&Z for (aerleond; 47BC-AD7Z for timber 9), but
theay could form the basis for dating fuiure timbers from the
Caerieon excavations and, in view of the somewhat surprising

rasults from the wsll timbers, further work would be worthwhile.

Conclusion

The timbers for the original building of Casrileon foriraess were
probably felled in the period AD &Z-97, indicating that they
couid not have been taken from the fortress at Usk. The one
timber from well Z that was firmly dated was felled in AD 71/2
to 7374 at a time when it iz thought the Caerleon fortress was
built. The remaining well timbsrs do not appear to match each
sther or the reference chronologies, except for 13 which ig
tentatively dated to Z24BC-ADR3Z. The lack of dating is surprising
since most of the timbers had bark sdos and did not appear to

kave bsen re-used, If available, further timbers should be

€0
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vamined from Casdleon as thew may help to 4
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Himteric Buildings and Monuments Commission far England. 1 am
also grateful to colleagues at Beifast and Mottingham for making
available unpoblished data, and to David Zienkiswicz for providing

information about the samples.
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TIMBERS FROM ORIGINAL 23
CONSTRUCTION
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Fig 1: Bar diagram showing the relative positions of the dated Caerleon ring sequences.
hite bar - heartwood rings; hatching - sapwood; BE - bark edge; HS - heartwcod-sapwood

-

transition.
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Table 1: Matrix of t-values for the ring sequences from the

original construction.

20 23 24 26 27 28 29

20 -
231 5.1 -
L1 7.2 5.9 -

26 4-8 4-5 3-6 - }
271 3.2 3.8 4.8 2.7 -
281 6.4 4.5 4.5 3.1 2.6 -

29| 4.0 4.0 7.6 4.5 4.8 3.6

Table 2: Dating the timbers from the original construction.
t-values between Caerleon3, 33BC-AD62, and dated reference

chronologies (see Appendix C for details of the chronologies).

cﬁronology t-value
Alcester 2.3
Carlisle 2.5
Droitwich, Friar Street 3.1
Germany, south 1.8
Germany, west 3.0
Ireland, Mill Lough 3.0
London, City-Southwark 5.8
London, Swan Lane 3.5
Mancetter 3.3
Nantwich 2.9

Walton-le-Dale 7.4



Table 3: Dating well timber 9, 47BC-AD72. t-values are also
given for the tentative dating of timber 13 to 24BC-AD32.

t-value

chronology 9 13

Alcester 2.9 2.5
Caerleon3 3.3 3.3
Carlisle 3.5 1.9
Droitwich, Friar Street | 2.6 3.6
Germany, south 1.5 3.6
Germany, wesdt ‘ 3.2 3.3
Ireland, Mill Lough | " 3.8 1.4
London, City-Southwark . , 5.0 . 3.8
London, Swan Lane 3.4 3.6
Mancetter ‘ 4.7 2.9
Nantwich 1.8 1.8
Walton-le-Dale 6.1 3.2



APPENDIX A
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TIMBER -~ timher number

RINGS — total number of rings
SARPKOOD — numbeyr of sapucod rings
&V HIDTH — average ving widih in mm

Si7E — maximum dimensions of the cross-section in mm

= the presence of rings which could not be

Skmtches of the crocs—s=oilons
shading on the skeiches represent =a
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OETFARY CONSTRUCTION TIMEERS

Report:s SAMPLE DETAILS

TIMRER RINGS SaPWOOD A WIDTH GI7E

w2 8 - ., 96 129«

=3 i ] - 1.40 140 »

A ar - 1.79 175 »

=9 84 1@ 1.3646 1781 o

20 - - - 190

31 - - - - 190 x &5

Az 4ty — 1.91° 135 »% 9% ——@



APFPENDIX B

Results
1} wsil ¥ timbers
(i1} timbers from the original construction

date ranges ars calculated

rings. This represents the

oy the number of oak sapwnod rings in the
al i -




- WELL 2

TIMBERS

Report:

TIMBER

RESULTS

RESULLT

undated

rojecteaed

undated
undated
undated
undated
47PC — A
undated
undated
undated
7TE4RC -
undated

undated

DyE

AD3Z

FELLED

winter

winter
Thark sdge
1R-12 rings to
near bark edge
approy AD7Z/3
7winter

about 15 rings
winter

5-8 rings to bark

winter

hark

to bark

COMPMERNT

o nareow

Terror in outer &

knotty

rings



PRIMARY CONSTRUCTION TIMBERS
Report: RESULTS

TIMBER RESULT FELLED COMMERNT

=0 Z21BC — AD4J TanGz~97/after 93 =

=1 rajected - less than 48 rings
=2 undated - -

23 Z1RC —- AD34 after AD 44

=4 21RC -~ AD3ER after ADAH -

#3 AD 4-41 A HE-187 -

=6 26BC - ADAS  after ADAS J -

27 LRC - AD4S after AD3S ‘ -

28 33RC — AD43Z after ADS3 ‘ -

A 26HBC - ADéé Al H2-1@7 7 -

1% rejected - less than 40 rings
21 re jected - - less than 4@ rings

32 undated - -



APPENDIX C

OETS O

Droitwich, Friar Strest (5DL2

i41BC—-ADAL

Germany, south (Backer 1981}
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2aZRC-ADZSS

Mantwich, Cheshire (Simpson pers comm
134BC—-ADL 32
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