Dendrochronology of St. Cuthbert's coffin.
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Prioxr to display in the new museum of Dpurham Catheéedral,
much time wes spent on the reconservation of St. Cuthbert's ocak
coffin - 8 process which offered a unique opportunity for other
etudies in 1978. Dendrochronology is primarily e dating method
depending on the measurement and synchronisation of the patterns
of wide and narrow annuasl rings of a tree. By exemining
succespively older wood samples from the present day back in time,
each snnupl ring can be pssigned a calender date. In Britedin, sﬁch
abesolute chronologies extend back to ¢, ADBO0; before that only
floating chronologies are available. Indeed, although numerous
sequences have been established for Roman times, very little wood
has been found from the Hth to Bth ceanturies. As St. Cuthbert's
coffin was known to have been constructed in AD 693,
the resulting tree-ring data could be of considerable importance
to British dendrochronoclogy.

Apart from being a datirg technique ~ unecessgary in
this case, since the constructicn date ie glresdy known ~ tree-
ring anslysis often provides other information about the use of
timber in the past. It may answer questions as to the number of
trees involved in & structure, the type of carpentry techniques
employed, the age and size of the trees and so on. During the
present conservation, there wae debate se to whether the coffin
was made up of seversl pieces of wood per board but derdrochronclogy
proved that this was unlikely.

Preperation and measurement of the tree~rings invelved
geveral problems. hormally a thin section of wood is removed and

sent to the Doli's dendrochronology laboratory st Sheffield to be

measured, after the surfaces have been cleaned with a sharp knife
or plane. The coffin obviously could not be moved and it was
desirable that the edges should be tampered with as little as
possible.

In its long history, the coffin underwent many travels
before coming to rest in Durham Cathedral gnd,after that, was
opened and 'conserved' numerous times. Conseguently, the boards
had disintegrated into over a hundred small pieces (rigures 1

and ware.
and Z)K now heavily impregnated with wax. The most recent bresks
were chosen for examination and air abrasion equipment was used
to clesn the end surfaces. This shkowed up the individusl esnnusl
ringe clearly with minimum damege to the wood. If an old bresk
had to be studied, somé of the wax had first tc be removed with a
scalpel before air abrasion could mske any impression.
Measurements were made with a hand lens containing 2 C.1mam scale,
but often the uneven nature of the surface meant that the ring
widths haed to be estimated. FPieces from all the boards were
examined to determine the number of trees invelved. Those
measured are listed in Table i and are denoted by asterisks in
Figures 1 and 2.

The timber was very naorrcw-ringed, which made messurecent
even more diffieult. In many cases, where exceptionally rnarrow
bands occcurred, the rings were practically impossible to resoclve.
By expmining nany ﬁieces, thesa potentisl sources of error could
often be avoided. The number of rirngs in each piece is given in
Table 1; it should be noted that it was not always possible to
measure the complete section. Normally, over 50 rings are needed
for confident dating but whern desling with camples from the same
tree, less than 50 can frquently be crossmatched.

The ring widths were plotted on transparent semi-log

recorder paper, which ensbled them to be compared visually by
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sliding one graph over ancotbher until the position of best fit was
found. The agreement between the pieces of wood wes almost perfect
and indiceted that only one tree was used in the construction of
the coffin. The samples fell into two groups {(Figures 3 and 4},
caused by the breaks in the middle of each board (Figures 1 and
2). An extra effoxrt was made to bridge the break by measuring
%:ﬁ:f-pieces of the coffin lid. Unfortunately the main link, Top
7, was difficult to resolve so that it was not possible to
6verlap the two groups with confidence. The tentative position
and Figure 5
shown in Figure 3Awas confirmed by comparison of Top 5 and Top T,
but their ring measurements were not relisble enough to jein the
two: it could easily have introduced an errer into the sequernce, so
rendering it useless for tree-ring work.

Mean curves were conatructed for both groups by averaging
the widths of the matching ring plots. Not sil the pieces studied
were used as this would lead %o unecessary repRtition; for thege
included see Pigures 3 and 4. Mean 1, 107 years long, and Mean 2,
180 years, were compared by computer with existing floating
chxonologies. The computer program compares two sets of data and
caleulates the value of Student's t for each position of overlap;

" anything over 3.5 could be statistically significant (Baillie and
Pilcher, 1973), although matches must always be checked visually.
fhe first floating chreonoclogy, mede up of timbers from the
Portchester and 0ld Windsor excavations and dated to c.AD 500 -
800 (REF B8 im Fletcher, 1977}, gave no gignificant results. The
other, a ¢.BQO yeor long curve from north-easterm Ireland (Eillam

somewhere
end Baillie, unpublished), fallslwithin the pericd €.i00 BC -
AD 8D0. This gave a t-velue of 5.03 with Mean 2 at the end of the
seguence, but nothing with Meesn 1. The visusl match between

Ireland and Mean 2 was also very good but since there is no other

data to confirm it, the match must wremain tentative for the

ol

moment, especially =as Mean 1 does not appear toc match. The ring
widths of both means are given for future reference in Tables 2
and 3.

The oak timber used was of high quality, being slow-

grown and étraightugrained. This would be necessary te prevent

on drying,
the boards from warping or splitting‘after they had been radially
split from the trunk. It is obviously not possible to determine
the oxrigin of the timber. Foxr such an important function, it is
likely that the best quality wocd was used even if i+t meant
obtaining it from outside the arean.

The tree must have been at least 300-400 years old when
felled. The exact age cannot be calculated sinee the pith is
zbsent and it is not possible to distinguish any sapwood. The
latter could be present at the cuter edge but the inclusion of
wax makes definite identification impossible. Similarly the sige
of the tree cannot be estimated because of gll the breaks and
genersl wear of the last thousand yesrs, but it must have been
a fairly large oalk.

In conclusion, tree-ring analysis of St. Cuthbert's
coffin has produced twe mesn curves which should eventuelly
extend English iree-ring chronolegies Yack in time and may help
in esteblishing e date for the Irish sequence. When the coffin is
firmly dated, more information should be available gbout the
Length of the timber's seasoning time before the coffin's

construction in AD 698.
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Boérd Piece Rings Board Piece Rings
5 Archangels 2 101 Top 4 83
> 335 5 69
13 34 6 47
7 go?
18 28 8 55+
22 44 12 65
28 99 19 88
30 65 20 36
32 - 84
Virgin/child 6 56
56 52
. 12 45
69 49
13 114
2 ppostles B8 53
16 49
12 Apostles 14 67
16 91+
18 81
20 61
Table 1 List of pieces measured from each board. The number

of rings measured is given; this is not always the complete section.

-

Figure 1: Plan of the pieces of cak timber making up the coffin
sides. Left = 5 Archangels. Right = 12 Apostles. Samples measured

are indicated by ssterisks.
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Figure 3: Block diagram showing the relative positions of the

Mean 1 group. Samples actually included in the mean are marked by

asterisks. The position of Mean 2 is indicated by the dotted line.

Figure 23y  Plan of the coffin 1ig (Top) end the two ends: 2
Apostles (above) and Virgin and child (below). psterisks show the - o
Pieces measured. o | N

|
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Block diagram of the Mean 2 group;

Figure 4:

IBI

the mean are shown by asterisks.

due to indistinct rings.




) st;”cuthbert'; Mean 2 N o 7180 years; 1o'éamp1es;'ﬁ tree.

gt. Cuthbert = Mean 1 107 years; & camples; 1 tree.

vears 0 1 2 3 4 5 & T 8 9

Fears 0 1 2 3 4 5 6 T 8 g
0 15 20 16 34 26 18 18 21 18 0 27 23 18 21 24 25 24 22 22
10 | 24 16 T 12 16 18 17T 19 20 =22 10 [15 14 16 14 16 17 19 15 15 16
20 17 16 g 11 1% 15 12 19 18 19 20 19 20 13 15 14 16 12 13 14 18
30 |17 22 17 16 17 14 14 15 15 8 30 {13 11 13 11 12 11 10 11 15 18
40 | T 13 14 18 20 25 20 16 i3 16 ' 40 113 14 14 12 11 8 10 T 0 9
56 |12 14 17 15 22 18 20 19 21 29 50 111 43 11 12 15 20 23 11 13 19
. 60 22 23 19 21 17 17 16 18 21 15 60 16 8 T 9 ¥i g 1M 9 12 10
' TO 22 16 16 16 20 17 20 19 19 22 TO 172 11 1 g 12 13 13 13 14 18
80 | 21 23 17 19 15 14 20 20 19 14 8o |14 6 8 8 9 10 9% 11 10 11
g0 17T 12 15 13 12 11 13 14 13 15 S0 12 13 12 12 18 14 12 14 14 15
100 12 14 6% 8% 13 11 14 16 100 17 14 10 13 14 8 9 T T 8

110 8 8 11 g 3 8 9 9 11 12

Table 2: Ring widthe of Mean 1. Values are approximately O.1mm, 120 15 12 3¢ 13 13 13 12 11 0 &

duEZemtimation, rather than measurement, of some sauples. 7 - possible 130 10 13 13 11 12 13 10 13 13 11

error in Top 5. 140 14 15 13 14 13 13 11 12 11 13

150 12 12 11 12 12 11 10 T 8 11

160 12 12 10 12 16 11 14 12 g8 12
170 1% 16 117 9 13 16 13 11 14 16

180 15

Table 3: Ring widthe of Mean 2, Values are approximately 0.Tmm, |
due to estimation, rather than measurement, of some semples. T -
possible error. The First few years {Top 7) couwld also contain

errord.




