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Gity of London, 1982, The Period IV timbers,

Introduction

FErocavations at Billingzoate (site code, BIG'82) by the
Museum of London’s Department of Urban Archasology, directed
by Steve Roskams, revealed detailed stratigraphy of Roman
and medieval levels. Many of the phases contained timbers,
over S08 of which were sampled for dendrochronology. The
results for the Roman timbers have already been presented
{Hillam 198&4). This report outlines the results from the

first of the medieval periods.

Following the silting of the Roman levels, the bank on
@ither side of the inlet was conseolidated with timber and
clay (phase IV.1 to the west, IV.Z to the east). after the
inlet had been in use for some time (phase IV.3), a stave
front was added to the west bank effectively sealing most of
V.l and IV.Z levels (phase IV.4). This phase IV.4 revetment
is known as the large stave Saxon revetment. The area was
then further used and consolidated (phases IV.53, &6, 7))
hefore a new revetment (period V) was built above the

collapsed staves aof IV.4.

Dak timbers (Quercus sppl) were uncovered from phaszes IV.1,

*, 4 and 7, and most were sampled for tree-ving dating. A




total of 137 samples wevre ewamined: &2 from phase V.1, 53
from IV.Z, 21 from IV.4 and 1 from IV.7. It was hoped that
The analysis af this relatively large numbeyr of samples
would produce a detalled chronology for period IV. (The
results of the tree-ring analysis for later periods will be

presented, period by period, in separate reports.)

The phase IV.1 timbers were sub-divided into four groups:

a) timbers related to apparently primary tie—backs,

) novth-south elements in the main body of the timber and
~lay bank,

)y gast-west and random timbers in the main bank, and

d) timbers from the ecast side of the revetment.

The phase IV.Z2 timbers sub-divided into three groups:
a) an initial pile in the clay bank, 73764,
b) timber lacing in the clay bank, and

)} plank cladding on the west side of the revetment.

The phase IV.4 timbers were all from the same revetment,
although they were not all sampled for dendrochronologu at

the same time. Only three af the timbers (7534, 7348, 7542)

were sampled on site. The remainder were sampled at the

Museum of btondon where they had been taken for conservation.

Theee samples were examined in 1985 along with samples from




pther well-preserved revetments at Rillingsgate, and full
details of the results are given egleewhere (Hillam & Groves

1585 .

The IV.7 tTimber came from a period wvhen the bank was again

modified.

The phase IV samples taken at the time of excavation wers
axamined in 1984, and the resulits from these and the

conservation samples are summarised below.

Mathods

The samples were prepared, measured and crossdated following
the method given in Hillam (19285). They were examined phase
by phase in groups of about ten. Any samples with less than
4@ vings were rejected, along with any that had knote

+that
absicuring the ring pattern orfhad very narrow, unreadable
rings {(Appendices 4, C). Usually the rings along only one
vadius per sample were measured, but occcasionally two or
even three radii were measured. This might be done if 1) the
ming sequence was particulariy knotty or difficult to
measure:; 2} the ring seqguence was relativelu short but had

sapwood or bark edges; or 3) if the sequence was undated but

was considered particularly important, such as when there

were only a few samples from a particular phase.
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The measured ring sequences were plotted as graphs to

favilitate visual comparison, and each sgquence was compared
by computer with other medieval reference chronologies from
London. At the start of the study, the three chronelogies
nsed for comparison were CITY MED — made up of tres-—ring
data from the Citu of London (Hillam unpubl), SOUTHWARK -
tree-ring data from Southwark (Tyers unpubll, and BIG - the
chraonology produced during the study of the Billingsgate
conservation samples (Hillam & Groves 1985). As the work
progressed, various working masters were constructed from
the period IV samples. These were also used for dating
purposes. Although the computer program {Paillie & Pilcher
1273) was used to save time, the results were checked
visually. Each ring sequence was checked against the other
ring seguences as well as against the reference
chronolegies. A mateh wase only accepted if the ring sequence
crossmatched at least two others. Such careful checking
prevents the inclusion of spurious matches which may occur,

especially 1f the initial matching 1s done by computer.

The resulits were set out as a bar diagram (Fig 1) to meke it
easier to estimate felling dates (Appendix €). It was not

alwaus necessary to estimate felling dates because a few of
the samples had bark or bark edge, so that the felling date

is ewact to the year, eg 7104, or occasionally the season,

gg 7119, (If the outer ring is completely formed, the tree
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was felled in winter or garly spring whilst it was dormant,
bwt 1f there is only spring wood present, then it was felled
in late spring or early summer.) On some samples, eqg 7108053,
the bark edge was present but the ouler rings were too
narvow to measure. Instead a rough count of the unmeasured
rings was made, and an approximate felling date given. Wheres
the sapwond was incomplete, & sapwood estimate of 16-35
rings was used to calculate the 95% confidence limits for
the period of felling (Hillam et al 198&6). In the total

absence of sapwood, the probable terminus post guem for

felling is given by adding ten years to the date of the last

measutred heartwood ring.

Resulta

Details of the samples are provided in Appendix A, whilst
sketches of the cross—sections showing how the timbers were
cut are illustrated in Appendix B. Full details of the
results are given in Appendix €, but they are summarised in
fFig 1, and will be described below phase by phase. The ring
width data from all the measured samples are stored in the

Bheffield Dendrochroncleogy Laboratory.

Phage IV.1

Thirty—-four samples from phase IV.1 were dated (Fig la),

whilst 18 were rejected and ten remain undated. Timbers were




dated from all the fow zub—groups, although the majority

were from group (o).

A) timbweres velated to primary tie-backs

Five samples from this group were dated, but only one had
sapwond. This sample (7233) has 19 Séﬁwaad rings, and its
outer rinag dates to AD 1839. Its estimated felling date rMﬂQ
therefore is AD 18391074, The remaining samples (7259,

7406, 6656, 6282 were felled after 944, 973, 275 and 1015

respectively. All but 6282 could have been re-used.

k) the nerth—south timbers

Six of the seven dated timbers from this group appear

contemporary. One of these (5448) was complete to the bark
Y e

edge, giving a felling datef/for the group of the winter or

early spring of 1@0372/1044.

The seventh timber (6327) ends in 897, and has no sapwood.

It was thereforelfelled some time after 207, and could have

heen re—used.

) the east—-west and random timbers

7126, 6113 and 4188 were felled after 963, 964 and 973
respectively, and may be re—used. It is noticeable that they

have similar end dates to 7235, 7484 and 44546 from group

{al).




The remaining 17 dated timbers are probably contemporary.
Fouy of them had bark edge, although the outer rings of 7185

coule not be measured. 7100 and 7119 weare felled in the

winter or early spring of 1039/1648; 7184 was felled in 1039

o 1848 bt the season of felling could not be determined.

d) east side of the revetment

Of the two dated timbers in this group, 7634 was felled

after 1@14, and may be contemporary with those timbers

felled in 1039/71040. 6717, however, has a heartwood-sapwood

transition which dates to about 1087. This indicates that it

cannot have been felled before about AD 1097 because its
range

estimated felling dateAiE approximately 1897-114%. Bince

phase IV.1l is gealed by phase V.4, this timber at this esast

side of the revetment must be intrusive.
Fhase IV.2

The three sub—groups from the east side of the inlet seem
from the tree-rings to have a more complicated chronology
than those of phase IV.1 to the west. Twenty-five timbers in
all were dated, 13 were rejected and 14 remain undated.

There is also a tentative date for another timber, which

needs further checking before being accepted or rejected.




a) initial piles in clay bank

The only timber to be dated from this group was 7576, Its
last measured heartwood ring dates to AD 998, so that it was

felled some time after 1HER.

Most of the dated timbers belong to this group, and there
are at least two phases of felling. There is an sarly graoup

wt timbers (Fig ib: 7412 to 75880), one of which has gsapwood

(7183). This has a felling date of 934999, but if the group
is regarded as a single felling phase (=see Raillie 198&% 56),

the date becomes 983-99@.

7168 was felled after 1805, and may be of similar date to

7376 from group (al).

The other six timbers are later still in date. 7167 ends in
1839, and the last ring appears to be the bark edge. This
timbeyr then is preobably the same date as manu of the timbers
from the other side of the inlet. 7164 also has sapwood, but
its outer measured ring is @432, giving a felling date in
the period 1@42-1078. 71463 and 7181 were felled after about
1227 and after 180Z6 respectively. There is therefore npo way

of knowing if they were felled in 1@39/10480 or at the later

date of 1@B42-1070. The last measured heartwood ring of the

remaining timbers, 7172 and 7188, is 1837. These timbers




past guem for felling is 1@47. They may belong to the same

phase of felling as 7164 which would give a felling date of

1471876 +or this phase.

w) the plank cladding
@f the five dated timbers from this group, three had very
narrow rings which were difficult te measure, so that the
aouter few rings were counted rather Than measured. Despite
thise difficulty, ftwo felling phases are indicated. The
heartwood-sapwood transition of 7218 is about 98Z, which
gives a felliing date of approximately 992-1037. 7228 and
7361 were felled in the period 1045-1098, and are therefore
of similar date to 7172, 7188, and possibly 7144 from the
timber lacing. 7221 and 7558 were felled after about 1010

and 1@327 respectively, and could belong to either felling

phase.

Finally 7363 has & tentative date of 1045 to about 1146
which, if correct, would give a felling date after about AD
1156, This is very much later than edpected for a timber
from IV.3¥, but the date cannot be properly checked until

timbers from the later perinds at Billingsgate are examined.

Phase IV. 4

Nineg of the conservation samples from the large stave Saxon

embankment were dated in 1985 {(Hillam & Groves 19853). A

combined felling date of 1849-1071 was indicated, although




it was sungested that there could be two phases of felling
if there was archasgclogicsal evidence o support it: ane 1n

Ld4@-1@071, the other 1049-1871.

Thres new timbers were examined in 198&6. 753é6 and 7343
remain undated, but 7540 has a heartwood-sapuood transition
of 103@8. This falls roughly in the middle of the range of
heartwood-sapwood dates produced for the conservation
samples, and therefore the result supports the thesory that

there was just one felling phase rather than two. The date

of felling is 18949-1070.

Phase IV.7

The only timber to be examined from the later modification

contained no sapwond, and the terminus post quem for felling

(ah 1824) does not help with the dating of the later

tlevelopment of the bank.

Feriod IV chronology

Most of the activity in pericd IV occurs in the mid 1ith
century, but at least some of the timbers were felled in the
late 10th century. The onluy timber with sapupod from this
earlier period is 7183 which was re-used in the timbewr

lacing on the east bank of the inlet (IV.2¥. It was felled

in AD 994-9%99, but if the other re-used timbers in the

1@




lacing are grouped tagether, the felling date becomes
F83-9Y@. Re—used timbers, probably of the same date, were
also found in the west bank (IY.1): assocliated with the
apparently primary tie-backs leg 7404), as north-south

timbers (eg 6327), or gast-west or random timbers (eg 5£1B8).

On the west side of the inlet, most of the remaining timbers
were felled in the winter or esarly spring of 1B392/1848, and
presumably used very sopn afierwards. In 1849-1071, a stave
front (IV.4) was added to this part of the waterfront, and
on the east of the revetment a timber pile (74617) was added
in about 1B97-114%. This last timber probably relates to a

later period of activity.

Development along the east bank of the inlet probably took
place at the same time. 71&7 from the timber lacing seems to
have been felled in 18039/1048, whilst other timbers were

folled in 1Q47-107R.

Gonclusion

This study demonstrates the valuwe of sampling as many
timbers as possible for not only were over 780 of the 137 oak
timbers from Billingsagate dated, but many had sapwood and
several had bark or bark sdge. It has therefore been
possible to provide an often very precise chronology for

waterfront activity in the late 1#th — early 11th centuries.

11




The period IV inlet was deveioped on both sides in
1BI9/1046, or shortly aftrterwards, using recently felied
timber plus re-used timbers which were felled in the late
10t h cenutry, probably FE3-92980. In about 1847-1470, a stave
front was added to the west side, and the east side of the

hank was also modified.
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Legend to Fig 1

#ig L: Par diagram showing the relative positions of the
dated ring seguences fram al phase IV, 1, b) phase IV.2 and
) phases IV.4 and IV.7. The accession numbers are given in
brackets for the IV.4 sequences for comparison with the

ciagram in Hillam & Groves (1985).
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Oppenciy A

Details of the tree-ripg samples

Context - context number

Accn ~ accession number

Rings - total number of rings

Sapuwnnd - number of sapwood rings

Av., width ~ Average ring widih in mm

Dimensions - maximum dimensions of cross-section in mm

BE — bark edge

+ — rings present but not measured

4.1 - phase IV.1




APPENDIX & - DETAILS OF SaMPLES

File: BPILIINGSGATE FPage
Report: BIG4.SAMPLES g /24 /8
Selection: PHABE is greater than 4
and PHAEBE ie less than 5
anc DENMDRD is not blank

CONTEXT ACCN  PHASE RIMGS SAPWOOD AVLWIDTH DIMENSIONG COFMMENTS

H05 4 A@3E 4.1 48 17 1.11 155 » 148 7felled winter
&P H 4853 4.1 13 17 b.42 155 ¢ 86 -

s£18% 4233 4.1 27 1 - 15368 x 25 -

H1BA 4704 4.1 126 o 1. A5 123@ = 85 -

£108 4365 4.1 97 - 1.13 128 x 185 ~

£H109 4300 4.1 & L& n,. g4 2@ w1880 felled — 7winter
6113 4348 4.1 +83 - 1.7 175 « 7@ -

Hildy 4761 4.d 8é& - =. @8 i85 » 1@ -

&H117 G&b4 4.1 35 - 1,25 2il w158 -

&34 494646 4.1 H7+eld - 1.41 25 ox 175 -
5235 4294 4.1 33 - - 759 1 55 -

&He3b 4703 4.1 45 - - 170 « 118 -

28z 4927 4.1 121 - 1.08 145 « 5@ -

G448 4402 4.1 138 =1 @.89 135 # 75 felled winter
L4552 44146 4.1 +7 1 - 1.31 230 x 158 very knotty

&HAD 4 4295% 4.1 &5 - 1.03 73w 75 -

L4932 4298 4.1 89+ 23 B.67 135 x 70 &—10 rings to BE
&H4e3 463 4.1 116 28-33 - 45 » 45 -

L5222 4647 4.1 75 ! I 185 w 40 -

L5 7 4613 4.1 +87 - 1.18 186 » 1180 -

&578 3376 4.1 cll@ cl7 @. 56 175 = 8@ felled winter
6656 44@48 4.1 &9 - 1.37 85 » 65 -

4659 4275 4.1 a9 34 1.14 130 % 1880 felled summer
&HTH6 43464 4.1 33 14 - 210 % 150 felled summer
7100 4438 4.1 28 =9 Z2. 00 233 » 105 felled winter
Ti@ail 4917 4.1 - =1 - 386 2 93 rings too narrow
71@4 4433 4.1 +8z i D.65 180 » 1Z@ felled

715 4439 4.1 Ba+ 17+ 1.46 230 % i80 clZ rings to PR
7128 4362 4.1 141 - @.83 310« 125 -~
71888 4437 4.1 - - - 185 x 118 knottuy
7187 G478 4.1 35 g - 155 w 125 -
FARN! 4925 4.1 +188 1.13 268 w148 -~
7113 4427 4.1 55 25 1.5% 158 » 95 -
Fil4a 4451 4.1 33 7 - 155 » 158 felled winter
7115 4280 4.1 75 - 1.73 1700 % 75 -
Y1158 4431 4.1 - ues - 1880 % 170 narrow rings
7ilé 274 4.1 53 - 2.79 172 » Qo -
Fasw4 44488 4.1 ilal — 1.69 185 « 5@ -
7119 4443 4.1 95 32 1,65 188 = 1180 felled winter
7121 4369 4.1 - ues - 165 « 75 rings unreadable
T122 4487 4.1 +73 z B.63 155 x 1@5 -
i P 4373 4.1 231 - B.78 1780 » &0 -
7124 4445 4,1 81 - 1.77 165 » 70 -

7125 4394 4.1 182 1 B.74 150 x 75 -
7126 4394 4.1 1465 - 1.41 245 w75 -

FaNEr4 4430 4.1 - - - F@ x &57 broken




APPENDIY A — DETAILS OF SAMPLES

F¥iles PILLINGSGATE Page
Report: BlGs.SAMPLES GLEG /R
Gelection: PHASE is greater fthan 4

and PHASE is less than 5

and DENDRO is not blank

CONTEXT ACCH  PHABE RINMNGE GAPWOOD AV.WIDTH DIMENSIONS COMMERNTS

71za 4434 4,1 - -~ - 188 1 587 broaken

Tiag 4477 4.1 = - - 148 » 115 -

7134 4414 4,1 27 12 - i88 » 186 -

V133 4400 4.1 @7 Z 1.68 1465 w45 -

7134 4439 4.1 - yes - 138« 76 narvrow rings
Ti134 447% 4.1 g4 SR-h .26 110 » &8 -

7154 493 4.1 4 1@-z4 - 118 o« 70 o

FEA3 L4473 4,1 55 149 2,71 160 » B@ -

7235 4458 4.1 39 Z - 115 » &0 -

7239 4239 4.1 el - - 1@ » &5 -

7240 4256 4.1 &HB - 1.82 128 » 56 o

TEHY 4952 4.1 +120 - 1.91 308 « i@ -

74804 4259 4.1 87 - 278 360 w 1z -

Th11 4399 4.1 G — Pl 258 x 2386 -

7617 4889 4.1 208+ ues A. 96 219 o 96 s

TEE4L 4894 4,1 78 - 1.63 =88 v 225 -~

L7 68 4908 4,27 7@ 14 1.39 130 » 128 not 4.3
7154 G471 4.2 g2 - 1.87 110 » 85 -

7157 4287 4.8 - - - 2480 » 178 knotty

7158 LA4RT 4.2 128 - 1.87 145 » 56 -

7159 4418 4.2 - - - =al v 1480 narvow rings
716@ el N ] =26 a - 156 « 115 -

7148 H49HT  a. 2@ & - 138 » 125 -

7163 4434 4.2 B4+ ues 1.43 i35 » 35 -

71464 4382 4.2 &3 28 1.65 @5 w 35 -

Flbé 4397 4.2 +91 - @B.77 125 % 95 -

7167 4430 4,2 T 23 .14 215 x 1465 7felled
7TieB 4907 4.2 i - 1.10 385 w 28 -

7169 bbhs L. 2 53 9 2. 04 1660 » 115 -

7173 443173 4.2 34 2 - 205 x 205 -

7171 4498 4.2 - - 135 x 118 knotty/narvrow ring
Ti7=R 4255 4.2 53 1.79 180 x 40 -

7174 381z 4.2 - - - 1700 » 6@ narrow bands
7175 447 4.2 - - - 155 « 85 narrow band
7176 44008 4.2 Rz - 1.2 138 » 90 -

177 4781 4.2 48 15 i,38 140 » 1200 -

7178 Lanhz 4,32 55 b-1h 0.80 80 « /G e

ave G453 4.7 79 - 1.24 11@ » &5 -

718@ 4483 4.2 4@ - - 78 x &A@ -

7181 4431 4.2 54 - 1.=8 75 u 50 -

718z 427hH 4.2 35 - - 85 « 80 -

7183 4a4Th 4.2 Bi 6 @.77 1586 » 185 -

7187 Sl ly L. 2 &8 - 1.37 19% x 758 -

7188 44Q% 4.2 g5 - @a.81 129 » 125 -

7189 fq4ib4 4, 2 51 - 1.59 145 » 98 -

7198 4287 4.2 g - @.75 125 u &5 -




APPEMDIX A — DETAILS OF SAMPLES
PILLINGEGATE
RI1G4. SAMPLES

Files

Reports
HGelection:

and
and

CONTEXT ACCN
7151 44613
iRz 4437
7195 GiHb
V178 4258
4973

4Q34

4886

7z 4887
2 4897
TEE 4585
T2 4890
Y412 4289
7419 44463
T4EE 4347
Ta2h 4398
T4Eh 4465
7449 4984
7508 4975
7558 48g8:
7H&1 4885
7365 49748
7873 4879
7H746B 4874
/874 4904
7934 4953
7E4A 4951
742 494
5976 4628

PHABE is greatev than 4

PHASE iz less than 5
DENDRO is not blank

PHALBE RIMGS SAPWOOD AV.WIDTH DIMENSIONS

4.7 - - - 95 u 89
4. &Hi - 1.2 126 w 79
i 59 - 1.1 119 » 78
L +127 - 1.12 165 % 115
LS + 1345+ yesg - 215 = 285
4,2 +BA+ - .71 18@ = 85
G 32 & - 168 » 158
4.2 %3] 1.27 240 w 215
4.2 T4 - 1.64 228w 200
4,2 24 8 - 189 « 17@
G2 174 9 i1.31 5308 » 135
L 248 - 1,22 26w 156
4.2 138 - B.71 130 = 85
&, 39 i9 P 115 » 95
4.2 129 - n.79 1848 » 85
4,0 55 - 1.75 1800 » 65
4.2 +75+ - 1.00 175 w 138
4.2 70 - 2. & 7@ w EE5
LI +17E+ - - 310 x 35
4L, = 25 17 1.73 185 » 58
4,2 86+ - i.52 145 » B0
4.2 49 i 1.74 140 » 115
G 7 76 - 1.49 205 x 1959
4.2 &4 - 1.19 188 » 145
4.4 8z - 2.7% 203 x 70
&a & 185 i5 1.47 335 w 115
4o 4k 125 - 1.75 370 = 155
4.7 132 - @. 8w 160 = 96

Page
524/

COMMENTS

narrow rings




Appendix B

Cross—-sectional sketches

These are not drawn to scale, and are intended as a rough
guide to the way in which the timbers were cut or split.

Sapwood is represented by shading.
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Phase 1V.1

6054 6527
6098 6528
6102 6656
6106 6658
6108 6750
6109 7100
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6452 7114
6454 7115
6492 71158
6493 . 7116
6522 7117
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Phase IV., (see also Hillam & Groves 1985)
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Appendix €

Results
Context -~ contest number
Acon — accessian number

BE — bark edge
+ — rings present but not measured

4,2 ~ phase IV.Z

Dates of heartwood-sapwood transitions, where present, are
given in brackets. 23% confidence limits for the felling
date range can be obtained by adding 18-55 rings to this
date., In the absence of sapwood, add 180 to the date of the
last measured heartwood ring to obtain the probable terminus
post guem for felling. (Mote that one in twenty samples are
likely to have either more than 33 or less than 10 sapwood
rings — see Hillam et al 1986 for further details on sapwood

estimates).

Where bark or bark edge is present, the felling date is

known exact to the yegar, and does not have to be esstimated.




APPENDIX ¢ - REBULTS

Files BILLIMNGESGATE

"Report: BIGS4.RESULTS

SGelection: PHASE is greater than 4
ang PFHABE 18 less Than 5
and DENDRO is nat blank

COMTEXT ACCHN PHASE RESULT 1 RESWULT 2

L5 4 4B52 4.1 undated -

&O9H 453 4,1 dated OXF5—-1@37{1A=1)
Hi@gz L4213 4.1 rejected -

&H18s 4784 4.1 dated g8h-1004

H1A8 4365 4.1 dated B&E7-263

&H189 4330 4.1 undated &4

4113 4348 4.1 dated +BT 2954

&lla 4781 4.1 undated -

&i17 GHH44 4.1 dated F13-1087

G234 49 4LE 4,1 undated -

5235 4294 4.1 re jected -

HZAS 4783 4.1 rejected -

b2 4927 4.1 dated 858518853

H448 L4405 4.1 dated FOL-1@039(1819)
L4552 44164 4.1 undated -

S4D4 4295 4.1 dated F4D—-1004

L4722 4295 4.1 undated -

H493 4603 4.1 dated QEIi-1036(1804-8)
oY Ry 4647 L dated L1133 (1028
&HE2T 4613 4.1 dated 811-897

&£328 A7 6 4.1 dated Q2710361623
&HED A 4484 4.1 dated 8979465

44658 4775 4.1 undated -

&H758 4364 a1 re jected —

7160 4474 4.1 dated G4r-1039(101 1)
‘il 4917 4.1 rejected -

7184 4433 4,1 dated +958-1039(121@)
7105 443G 4.1 dated PhH~1RZ5(1009)+
7108 L3672 4.1 dated 849-989

71@908 L5417 4.1 rejected -

7iag 4428 4.1 rejected -

7111 4975 4.1 dated +B8580-1@37 (1320)
7113 LG42? 4.1 undated -

il 4 4451 4.1 rejected -

7115 4280 4o dated 917991

7115k 4431 &, 1 rejected -

FARY-) L4274 4.1 dated I52-1004

7117 Q44 b 4,1 dated Q471601

7119 4443 4.1 dated P45-1039(1068)
iz 4349 4,1 rejected -

712 287 4.1 dated Q65-1037{1026)
iz L4273 4.1 dated 779—-1089

7iz L4445 4,1 dated 281008

TLIEE 4 3F4 LI dated +@2A—-1021 (121}
7126 4394 4.1 dated 7872-953

iz 4430 4.1 rejected —
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COMMENTS

Tfelled winter

felled — 7winter

felled winter
very knotty

6—18 rings to BE
felled winter
felled summer
felled summer
felled winter
rings too narrow
felled

clZ rings to BE
knotty

felled winter

narrvow rings

felled winter
rings unreadable

broken




AFPENDIX C ~ RESULTS
Files BILLINGSGATE
Report: BIG4.RESQULTS
Gelection: PHABE is greater than 4

Fage =
P24 /84

antl PHASE is less than 5
and DENDRO is not blank
CONTEXT ACCN PHASE RESULT 1 REGULT = COMMENTS
712" 4434 4.1 rejected - broken
7iae LG40 fal rejected - -
7138 4414 4.1 re jected - o
T133 4400 4.1 dated P16—-1812010604) -
T134 A b2 4.1 rejected - narrow rings
f136 44779 4,1 dated FH5-1838(1013-17) -
7154 4931 4.1 re jected - -
7E33 4423 4.1 dated FES-1B39(1821) -
7235 4458 4.1 re jected - -
7239 4235 4.1 rejected - -
7248 4254 4.1 undated - -
7239 4932 4.1 dated +815-934 -
74B4 4259 4.1 dated B77-9463 -
ra11 4359 4,1 undated - -
T&ELT 488979 4.1 dated B73-1@072{c1ig7?) -
Ta34 4896 4.1 dated Q71084 -
&76@ 4908 4,29 dated 1@37-11860182%3) not 4.2
7156 4421 4o dated 856247 -
7157 4252 4oz rejected - kEnotty
7158 4457 s undated - -
7139 4418 4.2 rejected - narrow rings
FaY=1% 4726 4,2 rejected - -
7160 4GF46H3 4.2 ra jected - -
7163 4434 Ao dated ?346—-98% (c1B18) -
7164 4382 4.2 dated FEA-1842(1015) -
7164 4397 4.2 dated +B7 4964 -
71487 4432 4,z dated FE50-1B832(1817) ?7felled
71468 4902 4. dated B44-995 -
7149 4466 4,2 undated - -
717 4413 4.2 rejected - -
7171 4498 4.2 rejected - knotty/narrow rings
717z 4259 G2 dated GEe5—-1@37 -
717 381 4 rejected - narrow bands
7175 4407 4.2 re jected - narrow band
7174 44083 4,2 dated B845-934 -
F177 281 4.2 undated - -
7178 L44bhZ 4,2 undated - -
7179 4453 4.2 dated 881259 -
7188 4483 4,2 rejected - -~
7igl 44@1 4.2 dated P4L3-1016 —-
7182 4278 4o rejected - -
7183 H 4304 L dated BLI—-R49{(P44) -
7187 L4 p by 4,2 dated 874941 -
7188 44@5 4.2 dated F53-10H37 -
7189 Ghbh4 4.2 undated - -
190 4282 4,2 dated 858-935 -




APPENDIX C ~ RESULTS

FFiles RILLINGEGATE Page 3
“Reporty BlG4.RESULTS RI2E/86
Helection: PHARBE iz greater fthan 4

and PHASE is less then 5

ancl DENMERO is not blank

COMTEXT ACCHN COMMENTS

PHASE RESULT 1

7191 44003
iRz L4437
7195 447324
P19 4258
Tl 4973
TR 453

7 4884
7. 4887
7 4897
e 4985
TER 4870
T4l 4289
7419 44463
TasR 43877
T424 4398
T4Eh 44455
L T-A 4984
750 48975
7558 48852
7541 4885
7565 4978
7573 4879
737LE 487 &
7574 4986
7336 4853
=] 4950
7942 494 2
BV E 4628

4.3
4,
G
4,7
4,z
4.3
4
4.
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kY R RDOBD ORI ORI K

B
bk Ed RE R R
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~J b B b B3R R ORI
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rejectad
dated
undated
dated
dated
dated

re jected
undated
undated
rejected
dated
dated
undated
undated
dated
wundated
undated
dated
dated
dated
dated?
undated
dated
undated
undated
dated
undated
dated

BE1-941
+841~9&7
+7RT A2 CI82
+201 -FB+ 2B

8eAH—-1037 (1035}
B4 —FH ]

B34L4-964

Qa4—273
+771-R4=2+c75
38-183:2(71@033)
1845-1130+147
QE3-978

F4B~-1044(1030)

8831014



