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ABSTRACT

The chronology presented was constructed in the hope of answering two specific
questions. It was intended to assess the potential of dendrochronology in an area where
no previous investigations had taken place. In addition it was necessary as a step
towards assessing the cross agreements between different areas within the British Isles.
The resulting 1030 year chronology has shown the potential usefulness of the method
in Scotland and allowed the suggestion of larger tree -ring areas within the British Isles
than have previously been supposed.

Cette chronologie a été construite pour répondre à deux questions spécifiques.
Tout d'abord, il fallait vérifier la possibilité d'effectuer des études dendrochronologi-
ques dans une région où aucun travail n'avait été accompli jusqu'à présent. Ensuite,
une telle chronologie était nécessaire pour vérifier la possibilité de réaliser des inter -
datations dans différentes régions des Iles Britanniques. La chronologie de 1030
années a montré la possibilité d'utiliser la méthode en Ecosse. Il semble possible égale-
ment d'appliquer la dendrochonologie à des régions plus vastes qu'il n'avait été admis
précédemment.

Die im folgenden vorgestellte Jahrringchronologie wurde zur Beantwortung von
zwei spezifischen Fragen aufgebaut. Sie sollte die Möglichkeit der Dendrochronologie
für ein Gebiet aufzeigen, in dem bislang noch keine Untersuchungen durchgeführt
worden sind. Darüber hinaus sollte sie im Hinblick auf die dendrochronologische
Übereinstimmung zwischen verschiedenen Regionen der britischen Inseln ausgewertet
werden. Die vorliegende, 1030 Jahre umfassende Eichenchronologie hat die Eignung
der Methode für Schottland bestätigt und zu dem Vorschlag geführt, größere
Jahrring- Regionen innerhalb der britischen Inseln auszuweisen als es bisher vermutet
worden ist.

INTRODUCTION

In Scotland the importance of dendrochronology was appreciated by ar-
chaeologists before work on a chronology was begun. Thus, when it was suggested that
a chronology might easily be constructed, if suitable timbers were available, the op-
portunity was seized with enthusiasm.

The background to the offer to build a Scottish chronology lay in the discovery
that long lived modern oaks were available in southern Scotland. Previous experience
in Ireland had shown that modern oak trees rarely reached 300 years due to historical
factors (Baillie 1973). Thus it was with surprise that a group of trees from Lockwood,
Dumfriesshire, was found to contain examples which had started life as early as A.D.
1571. Subsequent information led to the sampling of 10 trees from the ancient Cadzow
forest near Hamilton. These oaks, felled or blown down over the last few decades, con-
sistently yielded ring patterns back to A.D. 1500 and in one case, Q.U.B. 2818, back
to A.D. 1444. This leap back in time made it logical to attempt the extension of the
chronology for dating purposes. Consequently approaches were made to ar-
chaeologists and architectural historians, people who might have access to timbers
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removed from historic buildings during excavation or renovation. These contacts pro-
ved highly successful and in a single trip to Scotland in 1976, in company with Dr. Jon
Pilcher, timbers of the 13th, 14th, 15th, and 16th centuries were examined for
chronology building purposes. Samples from 25 timbers were taken back to Belfast for
study. Twenty of these, in conjunction with the modern timbers, above, gave an
outline chronology for southern Scotland for the period A.D. 946 to 1975. Subsequent
visits in 1977 provided additional material for consolidation of the chronology.

Prior to 1976 no serious dendrochronological study had been undertaken for oak
in Scotland. This has to be seen against the background of other work in the north and
west of the British Isles where the basic approach had been essentially isolationist.
Areas were treated as different, from a tree -ring viewpoint, until proven otherwise. At
a developmental stage this isolationist attitude was conditioned to avoid the possible
complication of working with non -matching material. For example, the Belfast
chronology (Baillie 1973, 1977a) should be independent of any outside considerations.
However, when work was begun on the construction of the chronology for southern
Scotland, the pre - existing Belfast, Dublin (Baillie 1977b) and England -Wales border
chronologies (V. Giertz, personal communication) could not be ignored. Once a site
master chronology was produced for a group of Scottish material it was run against
these established chronologies using the Belfast CROS program to test for significant
agreement (Baillie and Pilcher 1973). The result was that, with the exception of the
modern material which was fixed by known felling dates, each site master was placed
in time by cross agreement with existing absolute chronologies.

SOURCES

Modern

The two oakwoods at Lockwood and Hamilton (Figure 1) provided useful infor-
mation on the degree of cross agreement which could be expected within southern
Scotland. Despite being 60 km apart and separated by extensive uplands the respective
site chronologies showed good cross agreement; t = 5.0 and 6.4 for the 18th and 19th
centuries. In addition the agreement between the existing north of Ireland chronology
(Baillie 1973) and the combined Lockwood -Hamilton chronology was excellent. The
correlation values for the 17th, 18th and 19th centuries being t = 4.3, 4.3 and 11.4
respectively. The agreement between these chronologies for the 19th century is visually
outstanding and is equally good when only the Belfast and Hamilton chronologies are
compared, the year to year detail and the trends being of almost equal magnitude.
This is of particular interest since the Belfast master contained trees from widely scat-
tered sources within an area 140 km E -W by 60 km N -S. The Hamilton trees by con-
trast had all grown within a few hundred metres of one another. Obviously these two
very different groups of trees were responding to the same, presumably climatic,
signal. In this case site factors must have played a relatively minor role in distorting the
`true' signal.

In addition to the Belfast chronology, for the period 1710 to 1970 there are
chronologies for Yorkshire (R. Morgan, personal communication), Maentwrog in
Wales (Leggett el al 1978) and Winchester (Barefoot 1975). For each of these the cross
correlations with the Scottish chronology were t = 5.9, 3.4 and 3.6 respectively. At the
very least these results suggest that there is statistically significant positive correlation
with all of the long British Isles modern oak chronologies. Some implications of these
findings are discussed elsewhere (Baillie 1978).
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16th Century

For the purposes of chronology building it was necessary to obtain timbers of the
16th century. Castle of Park, Kirkcudbright had recently been extensively renovated
by the Department of Environment. The castle, a late tower house, was historically
well dated. A carved stone panel over the entrance gave the day of the month in the
year A.D. 1590 when building had commenced. The renovations to the building en-
tailed the removal of the main floor beams and replacement of those whose ends had
deteriorated. Samples of five timbers were obtained and the ring patterns of these were
found to agree. Unfortunately none of the samples retained its sapwood and only one
Q.U.B. 2923 had a clear heartwood -sapwood boundary. The 202 year Park
chronology crossdated extremely well with the Belfast, Dublin, and England -Wales
Border chronologies with cross correlation values t = 7.1, 9.4 and 6.8 respectively
covering the years A.D. 1350 to 1551. The cross agreement with the Scottish modern
chronology back to A.D. 1444 is not of this calibre but for half its length depends on
the ring pattern of a single tree, Q.U.B. 2818. Figure 2 shows the Hamilton and Park
master chronologies plotted against the overall Scottish index chronology.

Allowing for missing sapwood (Baillie 1973), an estimate of the felling date of the
Park timbers would be A.D. 1583 ± 9. This dating is consistent with the recorded
building date.

15th Century

A single, radially split, oak panel originally with painted decoration is housed in
the Dumfries Museum. It is known to have come from a choir stall from Lincluden
College, Dumfries. The remainder of the stall is housed in the National Museum of
Antiquities of Scotland in Edinburgh and is believed to be of 15th century date on
stylistic grounds.

It was possible to extract the ring pattern from a wedge removed from the non -

painted surface of the Dumfries Museum panel. This yielded a ring pattern, Q.U.B.
2928, which spanned 367 years, apparently ending in A.D. 1434 on the basis of a ten-
tative overlap with the Castle of Park chronology. Because of the importance of
timbers of this date range, spanning the 14th century, a visit was made to the National
Museum early in 1977. The Lincluden stall was dismantled and the polished ends of
five further panels were photographically recorded. It was possible to measure the ring
patterns of four of these from the resultant photographs. Each of the panels crossdated
with Q.U.B. 2928, and confirmed the cross agreement with Castle of Park, the outer
rings being A.D. 1434, 1452, 1456 and 1467.

The Lincluden master chronology gave a correlation value of t = 3.1 against the
Park chronology with its outer year A.D. 1467. When compared with the Belfast A.D.
1001 to 1970 and Dublin A.D. 1357 to 1556 chronologies the cross agreements were t
= 5.7 and 6.8 respectively. In both cases the Lincluden chronology ended in A.D.
1467. Thus the Lincluden chronology spans the years A.D. 1068 to 1467.

In additon the Lincluden chronology cross matched with the Dublin A.D. 855 to
1306 chronology giving t = 4.9 for an overlap of 239 years. This confirmed the
relative positions in time of the Dublin early and late medieval chronologies previously
fixed on separate evidence (Baillie 1978).
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14th and 13th Centuries

An important group of timbers from Glasgow Cathedral allowed the consolida-
tion and further extension of the Lincluden chronology. The roof of the Cathedral was
extensively repaired in the early years of this century (Oldrieve 1916). At that time a
series of structural beams were removed and subsequently stored in Newark Castle,
Greenock. Samples were removed from 20 of these timbers of which 14 turned out to
be of use. The individual timbers cross matched to give a 415 year chronology contain-
ing timbers of two clear phases (Figure 3). This chronology crossdated with the
Lincluden chronology with t = 8.5 at an overlap of 293 years. Thus the Glasgow
chronology covered the period A.D. 946 to 1360. One of the timbers Q.U.B. 2648 ex-
tends back to A.D. 896, however, a series of narrow rings between A.D. 920 and 940
rendered this extension unsuitable for inclusion in the master chronology.

The 1030 year chronology

One further group of timbers, from the moat of Caerlaverock Castle, Dum-
friesshire, is included in the Scottish index master. These timbers, to be the subject of
a separate article, spanned the years A.D. 1010 to 1370. The Caerlaverock master
chronology gave a cross correlation value of t = 9.9 against the Glasgow Cathedral
master with an overlap of 351 years (Figure 4).

The Scottish index chronology is listed in Table 1. The reasons for the choice of
this format are given elsewhere (Baillie 1977a). It is made up from the six site
chronologies as shown in Figure 5. The chronology contains the complete ring patterns

900 1100 1300
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GLASGOW CATHEDRAL
Figure 3. The individual Glasgow timbers showing two clear building phases within
the random group.
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of 62 trees, each tree being given equal weight by the production of indices, and covers
the years A.D. 946 to 1975.

Since its completion the chronology has been used to establish 15th century dates
for timbers from Threave Castle, Kirkcudbrightshire - an important Douglas
stronghold in the south of Scotland. In addition it has dated material from as far north
as Perth (Figure 1) where extensive excavations within the medieval city have turned
up timbers of the late 12th century. For example, two planks, Q.U.B. 3183 and
Q.U.B. 3184 gave correlation values of t = 6.9 and 5.3 with overlaps of 215 and 141
years respectively against the index chronology. Part of the ring pattern of Q.U.B.
3183 is shown in Figure 4 with the index submasters for Glasgow and Caerlaverock.

CONCLUSION

Under different circumstances, for example not working from a distance, it
would have been possible to devote more time and effort to obtaining additional late
medieval timbers to augment the material covering the 16th century. In the meantime
the chronology presented here represents a basic working master for at least the
southern half of Scotland. As more timbers are cross matched with the chronology
their ring patterns can be added to it to produce a more refined version.

The most important factor is that, for the medieval period, workers in ar-
chaeology and architectural history in the area can now be reasonably assured of ob-
taining dendrochronological dates where suitable oak timbers are available. Equally
important are the implications of the cross agreements between southern Scotland,
northern Ireland, the Dublin and England -Wales Border areas. It would appear that
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Figure 5. The site chronologies used in the construction of the Scottish master in-
dex chronology.
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44 BAILLIE

we are dealing with a relatively large tree -ring area - possibly, if the results for the
modern chronologies are realistic, as large as the whole British Isles - within which
good cross agreements between master chronologies can be expected. If, as now seems
likely, this is a true picture it lends hope that an adequate tree -ring grid for the British
Isles may be available within a few years for the medieval period at least.

Two other points need to be mentioned. Firstly, the overall area to which the Scot-
tish chronology applies needs to be determined. Conservative opinion would suggest
that the north and east of Scotland may well be `different' in some way. The simplest
solution is empirical testing of modern and medieval timbers and some work in this
direction is already under way. Secondly, the possibilities of extending this chronology
back in time must be explored. Problems in the dating of Dark Age and Iron Age sites
need to be resolved throughout the British Isles. Even a few precise dates would help in
this direction. One obvious snag in Scotland is the dearth of sources of long lived 11th
or 12th century oak timbers. At the present time no obvious suggestions are forthcom-
ing. In the north of Ireland an 800 year floating chronology is in existence covering ap-
proximately the first eight centuries A.D. (Baillie 1975). The Belfast and Dublin
chronologies stop in A.D. 1001 and A.D. 855 respectively. There is a serious need for
long lived timbers of the 10th to 12th centuries in these areas to tie down the floating
chronology. In the light of the cross agreements between these areas, Scottish material
might be just as useful as Irish in achieving the desired result.
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