DENDROCHRONOLOGICAL STUDY OF TIMBERS FROM LYDIATE HALL

P.A. Leggett and M.K. Hughes

Seventy-six timbers from the Lydiate hall
excavations were sampled as transverse slices for
tree-ring analyses. Timbers were rejected if they
contained less than fifty growth rings since tree-ring
series of such short lengths have little value in
crossdating tests. However, the approximate number
of rings, the presence of pith, presence of sapwood
and appearance of the transverse sections on these
timbers was recorded on site. Each sample carried
the unique code of the timber from which it had
been taken. Most of the samples were obtained from
timbers which had once belonged to or had fallen
into the Great Hall. The reason for this was that
there were more available timbers in the Great Hall
than elsewhere in the building and timbers in other
areas (Dining Room, Kitchen, Servants hall and the
Brewhouse and Bakehouse) contained an insufficient
number of growth rings.

No floorboards or panels remained at the site by
1981 although Rimmer (1852) and Farrer and
Brownbill (1906) record the presence of panelling
on both the ceiling and the walls of the Great Hall.

Dating

The timber slices were prepared and measured
according to the methods described by Leggett et al
(1978). Initially, the tree-ring series of the first
group of timbers sampled in 1981 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 on visual and statistical
grounds, between six of the tree-ring series
compared: LP685, LP686, LP688, LP690, LP694
and LP698. These series were averaged to form a
mean working series called MILYD6 spanning 143
years. The remaining tree-ring series were compared
visually and statistically with MILYD6. Seventy-two
tree-ring series crossdated with this mean series. A
total of seventy-eight tree-ring series were therefore
combined to form a master tree-ring chronology for
Lydiate Hall spanning 173 years. Table 1 gives
details about these timbers.

The timbers are grouped according to their site
locations: A - Dining Room, B - Great Hall, C -
Kitchen, D - Servants Hall, E - Brewhouse and
Bakehouse (Fig. 1). Those timbers shown in section
C/D were those that had fallen partly in both
sections C and D. Some of the timbers sampled and
subsequently dated had not been coded. The master
chronology was dated with reference to many
established dated tree-ring chronologies (Table 2).
The first year was dated to AD 1369 and the final
year to AD 1541. The temporal distribution of the

individual timbers comprising the master chronology
is shown in Figure 2,

A total of nine timbers had either retained some
sapwood or showed evidence of the heartwood/
sapwood boundary. Sapwood is the softer outer
layers of wood which lies 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 the heartwood/sapwood
boundary on a timber that has been absolutely dated
allows the estimation of the precise 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. These figures are
used to calculate the precise felling dates (estimated
felling date, Table 1) which range from AD 1527
and AD 1555. The presence of sapwood or traces of
the heartwood/sapwood boundary was not confined
to timbers in any one section of the building; they
were found on timbers in the Great Hall (B),
Kitchen (C), Kitchen or Servants Hall (C/D) and the
Servants Hall (D).

The sapwood features were absent from the
remaining dated timbers and therefore estimates of
their felling dates cannot be made. However, by
adding the sapwood estimate (30 years) 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 (estimated felling date, Table 1). These
dates indicate a terminus post quem in the early to
mid sixteenth century. Included in this group are
seven moulded beams: LP702, LP709, LP725,
LP955, LP960, LP1010, LP1014. The terminus post
quem for each is AD 1548, 1521, 1541, 1552, 1554,
1549 and 1549 respectively, thus dating the moulded
beams to no earlier than mid-sixteenth century. The
results shown in Figure 1 suggest that the different
sections of the building are contemporary with one
another.

The presence of both pith and sapwood or
heartwood/sapwood boundry on a timber permits the
calculation of its cambial age. However, none of the
sampled Lydiate Hall timbers contained both of
these features and therefore this calculation could
not be made.

The determination of the construction date of a
building requires knowledge of the interval of time
between the felling of the timbers and their
utilisation in the building. Salzman (1957) believes
that this period was very short and that the trees
were used in their 'green’ state. Thus, for Lydiate
Hall, dendrochronological analyses indicate that the
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Figure 1. Plan of Lydiate Hall showing location of dendrochronological samples A - E

majority of seventy-eight timbers were felled after
AD 1530 and that its construction probably dates
from the mid to late sixteenth century or later.
However, documentary records have been interpreted
as indicating that Lydiate Hall dates from the early
sixteenth century or even the late fifteenth century
(Gibson, 1875; Farrer and Brownbill 1906). Most of
the large structural timbers sampled were still
growing during these periods. Clearly, the dating
results indicate that a reappraisal of the documentary
evidence is necessary and that construction relates
more satisfactorily to the period of occupation by
Laurence Ireland (1535-1566), see Lewis and
Samuels this volume.

The Lydiate Hall chronology will make an important

contribution in strengthening the regional chronology
for the north west of England.
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COMPONENTS OF LYDIATE HALL CHRONOLOGY
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Figure 2. Temporal distribution of the individual timbers comprising the master chronology for Lydiate Hall
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Table 1. Details of dated timbers from Lydiate Hall

LP No.

685
686
687
688
689
690
691
692
694
695
696
698

702
703

708
709
710
711
712
713
714
715
716
717
719
720
721
722
723
725
726

727
920
921
922
923
925

926
927

929
930
932
935
936
937
939

940

945
946
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Lydiate  Location
Hall No.

B65 Great Hall
B68 .
B84 "
B78 !
B71 "

B9%4 §

B95 "

B77 "

B3 "

B2 "

B52 "

B42 b

B8 "

All Dining Room
B203 Great Hall
AB6 Dining Room
Al17 "

A26 "

B167 Great Hall
B36 "

B41 "

B136 "

Al3 Dining Room
A2l "

B171 Great Hall
B6 "

A3 Dining Room

C44 Kitchen

B168 Great Hall

A42 Dining Room

E104 Brewhouse and
Bakehouse

B10 Great Hall

D3 Servants Hall

D63 *

C77 Kitchen

C65 "

ES56 Brewhouse and
Bakehouse

D Servants Hall

C/D Kitchen/
Servants Hall

C/D =

C/D "

C/D "

C/D !

C/D "

C20 Kitchen

C/D Kitchen/
Servants Hall

D64 Servants Hall

D i

C37 Kitchen

Total*
no. of

rings

127
122
83

No. of
sapwood
rings

Actual
last
year®

1512
1520
1513
1524
1469
1528
1524
1490
1491
1497
1506
1522
1480
1518
1518
1491
1463
1491
1503
1485
1541
1519
1513
1489
1508
1511
1528
1521
1484
1494
1523
1511
1505

1519
1503
1500
1516
1516
1466

1539
1517

1509
1508
1523
1505
1499
1520
1512

1516
1516
1521

Estimated
felling
date*

1542
1550
1543
1554
1499
1558
1554
1520
1521
1527*
1531*
1552
1510
1548
1548
1521
1493
1521
1533
1515
1549%*
1549
1543
1519
1538
1541
1558
1551
1514
1524
1553
1541
1533

1549
1533
1530
1546
1546
1496

1555*
1547

1539
1527*
1553
1535
1529*
1550*
1542

1546
1546*
1551%



LP No.

1004
1005

1008

1009
1010
1011
1013
1014

1016
1019
1021
1024
1027
1028
1032
1033
KEY:

H/S

Lydiate  Location Total* No. of Actual Estimated
Hall No. No. of sapwood last felling
rings rings year® date*
C/D Kitchen/ 59 - 1496 1526
Servants Hall
D62 Servants Hall 120 - 1515 1545
D(L3) " 100 - 1488 1518
D(L7) " 72 - 1522 1552
D & 130 - 1523 1553
D " 121 - 1524 1554
C66 Kitchen 92 - 1507 1537
C87 " 72 - 1516 1546
C/D Kitchen/ 79 - 1495 1523
Servants Hall
El14 Brewhouse and 71 - 1519 1549
Bakehouse
C5 Kitchen 82 - 1509 1539
C45 " 93 - 1507 1537
C65 ! 102 - 1470 1500
C/D Kitchen/ 74 - 1513 1543
Servants Hall
A38 Dining Hall 104 - 1472 1502
Al6 " 82 - 1519 1549
A79 " 83 - 1497 1527
C/D Kitchen 90 - 1517 1547
E Brewhouse and 88 - 1519 1549
Bakery
E Brewhouse and 69 - 1506 1536
Bakery
B45 Great Hall 106 - 1509 1539
B34 " 103 - 1474 1504
Unlabelled 68 - 1478 1508
" 73 - 1500 1530
E Brewhouse and 73 - 1514 1544
Bakehouse
Unlabelled 89 - 1479 1509
" 93 - 1474 1504

Heartwood/Sapwood boundary.
The numbers of rings actually measured.
This is not an estimate. It is the absolute date of the last measurable ring on this sample.

This is an estimate. Those timbers marked with an asterisk have sapwood or the
heartwood/sapwood boundary. On the timbers where these features are absent it has been
assumed that the last ring measured was the last heartwood ring formed. A sapwood
allowance of 30 rings is made with 95% confidence limits of 19 and 50 (Hughes er al,
1981). For example, in LP946 the last heartwood year was AD 1521, the mean estimated
felling date was 1551. There is only a one in twenty chance of the true felling date being
before 1540 or after 1571.
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Table 2. Crossdating results for Lydiate Hall site
chronology MASLY. This was dated as spanning
the period AD 1369-1541 by the following
chronologies.

Chronology t’ value* years of
overlap

Belfast

(Baillie, 1977a) 5.90 173

Bewsey Hall

(Leggett, unpublished) 5.61 137

Bishops House
(Morgan, 1977) 5.77 173

British Isles
(Baillie & Pilcher,

pers. comm.) 8.02 173
Bucknall Barn

(Leggett, 1980) 5.04 128
Dublin

(Baillie, 1977b) 4.10 173
Euxton House Farm Barn

(Leggett, forthcoming) 12.76 108
Farington House Farm

(Leggett, unpublished) 14.46 106
Mill Street

(Leggett, forthcoming) 5.12 167
Peel Hall

(Leggett, 1980) 6.56 104
Speke Hall

(Leggett, unpublished) 4.77 116
Stayley Hall

(Leggett, 1980) 6.98 173

Wales/West Midlands
(Siebenlist-Kerner, 1978) 9.28 173

* 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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