DENDROCHRONOLOGICAL STUDY OF TIMBERS FROM THE SCOTCH PIPER INN, 1985

P. A. Leggett

Architectural investigations undertaken at the Scotch
Piper Inn, Merseyside (SD 365048) during 1985
made possible the sampling of timbers for dating by
dendrochronology.

Timber sampling

The timbers were located in various parts of the
buildings; each timber had its own reference number
(Table 1). Since many of these timbers were
removed from the building, wood samples were
taken as slices. Timbers were not sampled if they
contained less than fifty growth rings since tree-ring
series of such short length have little value in
crossdating tests. However, the approximate number
of rings, the presence of pith, presence of sapwood
and appearance of the transverse section on these
timbers was recorded on site. Such details can
provide information about the cambial age of a
timber and its form of preparation for insertion into
a building.

The cruck blades of frame B were to remain in
position in the building. Thus, cores of wood rather
than slices were taken for analysis. The extracted
cores of wood had a diameter of approximately 0.9
cm. A total of twelve timbers were sampled: ten
were sampled as slices and two as cores. All the
timbers sampled were oak. Mouldings or other
decorations were absent from all the timbers
examined. '

Dating

The slices and cores of wood were prepared and
measured according to the methods described by
Leggett et al (1978). Table 1 gives details about
nine of the timbers sampled. The remaining samples
were prepared but not measured since after
preparation it became clear that they contained less
than 50 growth rings. The tree-ring series of the
nine measured timbers were subjected to visual and
statistical crossdating tests (Leggett et al, 1978) the
latter using Baillie’s computer program CROS
(Baillie and Pilcher, 1973). There was highly
significant crossdating i.e. good matching of the
tree-ring patterns, between five of the tree-ring
series compared: SP1, SP11, SP17, SPA and SPR.
These tree-ring series were averaged to form a mean
tree-ring chronology for the site of 166 years length
called SCOTM. The tree-ring series from SP13 and
SP18 had both shown strong crossdating with some
but not all of the components of the master curve.
These two series could not therefore be included in
the master curve but could be dated with reference
to it. The temporal distributions of SP13 and SP18

and the components of the site chronology are
shown in Figure 1.

The site chronology, SCOTM, was compared
visually and statistically with many dated tree-ring
chronologies. These included chronologies from
Belfast (Baillie, 1977a), Dublin (Baillie, 1977b)
Merseyside, Lancashire and Cheshire (Leggett,
unpublished data), Nantwich (Leggett, 1980),
Sheffield (Morgan, 1977), Southwest Scotland
(Baillie, 1977c) and many more. The site
chronology SCOTM and subsequently SP13 and
SP18 were absolutely dated against a number of
these chronologies (Table 2) SCOTM spanned the
period 1366 to 1531, SP13 spanned the period 1418
to 1509 and SP18, the period 1396 to 1495.

Only one of the analysed timbers had retained
sapwood, the softer outer layers of wood which lie
between the heartwood and the bark. Sapwood was
often removed from oak timbers during their
preparation since being soft it was very susceptible
to insect attack. The presence of some sapwood or
traces of the heartwood/sapwood boundary on a
timber that has been absolutely dated allows the
estimation of the felling date of the tree from which
the timber was cut. The method of this estimation is
described by Hughes et al, (1981) in which the
value for the mean number of sapwood rings in oak
is given as 30 with confidence limits of 19 and 50.

The presence of sapwood, albeit rotten, on timber
SP1  allowed the identification of the
heartwood/sapwood  boundary. The  outermost
measured ring on this timber was the last formed
heartwood ring and this was absolutely dated to
AD1531.

By using a method described by Hughes et al
(1981) the felling date was estimated to be AD1561
with confidence limits of 19 and 50 i.e. there is
only a 1 in 20 chance that the felling date lies
outside the range 1550 to 1581. Sapwood was
absent from the other dated timbers and therefore
estimates of their felling dates could not be made.
However, by adding the figure for the mean number
of sapwood rings (30) to the date of the last
heartwood ring on the sample, a date is obtained
before which the tree is unlikely to have been felled
(Terminus date, Table 1)

The timbers
The timbers used in the construction of the Scotch

Piper Inn varied widely in cambial age ranging from
approximately 60 years old (sapwood and pith
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Table 1. Details of Scotch Piper Inn timbers

Scotch Location Description Total No. of Actual Terminus*

Piper No. of Sapwood Last Year Date

No. (SP) of Rings Rings

1 Bay 1 Wall plate 88 H/S 1531 1561
East Wall

11 Bay 2 Purlin 77 - 1498 1528
East side

13 Frame B Tie beam 92 - 1509 1539

15 Frame B Cruck blade 95 H/S Not yet dated -
West side

16 Frame B Cruck blade 85 H/S Not yet dated -
East side

17 Frame A Cruck blade 96 - 1477 1507
East side

18 Frame A Cruck blade 100 - 1495 1525
West side

A Bay 3 Purlin- 78 - 1482 1512
West side re-used

timber
R Bay 3 Ridge 98 - 1463 1493

KEY: H/S = Heartwood/Sapwood boundary; a - Terminus Date is the estimated date derived by adding a
sapwood estimate to the date of the last ring present. The date given in the column headed Actual Last Year
is not an estimate but an absolute date. The sapwood estimate used was 30 years. The 95% confidence limits
are 19 and 50 years. The absence of sapwood on dated samples (except SP1) prevents the estimation of their
precise felling dates. The heartwood/sapwood boundary on SP1 allows the estimation of a precise felling date.

present) in five cases to over 134 years old. There
was no apparent relationship between the age of a
tree used and its function in the building; for
example, the ridge timbers in Bay 2 were
approximately 60 and 70 years old whilst the ridge
timber in Bay 3 was greater than 128 years.
Likewise, some purlins were only 60 years old
whilst others were in excess of 108 years. The
cruck blades were notable exceptions: The blades of
Frame A and Frame B were all in excess of 115
years.

The appearance of the transverse sections indicated
that the method of timber preparation also showed
great variety. For example, of the five purlins in
Bay 1, SP8 was a semicircular halved timber whilst
its partner SP9 was rectangular and represented only
one quarter of a larger tree than that from which
SP8 had been cut. In Bay 2, SP11 represented
approximately one quarter of a tree, whilst SP12
was the full section of a tree or bough that was
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only one third of the diameter of the tree from
which SP11 had originated. This variety in timber
preparation method is also found in the wall plates
and ridge timbers. In the original construction of a
cruck frame, the two blades are usually mirror
images of one another. In cruck frame A. the blades
are both quartered timbers but their external
features, form and dimensions suggest that they are
not matching blades. Visually, frame B consists of
matching oak blades. This is confirmed by the
similar span of years on both blades, the same
relative position of the sapwood and the high
crossdating value between the two tree-ring series.
Little attempt had been made to remove the
sapwood from these blades which consequently had
suffered much insect attack.

The external appearance of timbers may also
provide information concerning carpentry practices
and about the growing environment of the trees.
Many of the roof timbers had numerous knots along
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Figure 1. Temporal distribution of components of the site chronology, SCOT M, SP13 and SP18



their lengths, a feature that was particularly
noticeable in the purlins. The presence of many
knots suggest that the trees had grown in a very
open stand which having much space and light
allowed an extensive network of branches to
develop. Trees growing in closed stands are
prevented from forming such a network by the
closeness of other trees and so form tall slender
trunks with few branches. The nature of the timbers
of the Scotch Piper Inn suggests that the trees from
which they had been cut had once formed part of
an open woodland stand.

In terms of quality of finish, such obvious presence
of knots indicates that there had been little attempt
to remove or hide them. One of the purlins (SP8)
even had a 2 inch stump projecting from it
Sapwood had been removed from some timbers and
not from others and had often been removed from
only a portion of the timber length. Quality of finish
appears not to have been a high priority.

Table 2: Crossdating results for Scotch Piper
Inn site chronology SCOTM. This was dated as
spanning the period AD 1366-1531 by the
following chronologies.

Chronology ’t’ value* years of
overlap

Belfast 5.27 166

(Baillie, 1977a)

British Isles 5.62 166
(Baillie and Pilcher, pers. comm)

Dublin 3.59 166
(Baillie, 1977b)

Euxton House Farm Barn 9.19 108
(Leggett, forthcoming)

Farrington House Farm 9.75 107
(Leggett, unpublished data)

Lydiate Hall 7.95 150
(Leggett, see this volume, p 53)

Peel Hall 5.02 104
(Leggett, 1980)

Stayley Hall 491 166
(Leggett, 1980)

Wales/West Midlands 7.10 166

(Siebenlist-Kerner, 1978)

* The Student’s 't’ statistic gives an indication of
the quality of match between the site chronology
and the dated tree-ring chronologies. All the values
here are highly significant statistically.
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Discussion

The Scotch Piper Inn, like many other timber-
framed buildings, contained timbers for which there
is no apparent relationship between the age of tree
used and its function in the building. In addition,
there was great variation in the method of cutting
the wee to form the timbers required. An external
examination of the timbers revealed that the quality
of timber finishing was poor.

A number of timbers from the Scotch Piper Inn
could be dated by tree-ring analysis. The presence
of sapwood on a structurally important timber (SP1
- wall plate) allowed the precise estimation of its
felling date: 1561 with confidence limits of 19 and
50. The addition of 30 years (mean sapwood
estimate) (Hughes et al, 1981) to the last formed
ring on the remaining timbers indicates that they
were unlikely to have been felled before AD1500.
The absolute felling date for SP1 (1561) and the
other timbers in Bays 1 and 2 suggests that the
timber framing is likely to have been prepared
during the middle decades of the 16th century. The
two timbers examined from Bay 3 (SPA and SPR)
had redundant joints which indicated their former
use in another building. However, SPA and SPR
were also felled prior to 1493 and 1512
respectively. It has been suggested that alterations to
Bay 3 may have taken place after 1780 when
nearby Lydiate Hall was partially demolished. The
dating of the two re-used timbers is compatible with
that of the Lydiate Hall timbers (Leggett and
Hughes, this volume) indicating that it is possible
that these two are timbers from Lydiate Hall.

The presence of two cruck frames of very different
form in the same building was worthy of further
consideration. It was hoped that tree-ring analysis
would determine if the frames dated from the same
period, and if not, which one of them was later.
The tree-ring series from Frame A showed good
crossdating with those of other timbers in the
framework and appears to be contemporary with it.
The series from Frame B whilst crossdating with
one another, failed to match with any of those of
the timber framework or with any dated or undated
tree-ring chronologies.  Therefore, the Frame B
series could not be dated either absolutely or
relatively. The mean tree-ring series constructed for
Frame B will be compared with new chronologies
as they become available.

In order to determine the construction date of a
building, the period of time between the date of
felling of the timbers and their preparation for the
building must be allowed for. Salzman (1957)
believes that this period was very short and that the
trees were used in their 'green’ state. Thus, for the
Scotch Piper Inn, dendrochronological analyses
indicates that the timbers were felled after AD 1500
and that it is likely to have been constructed during
the 16th century.
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