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TREE-RING STUDIES IN THE SOMERSET LEVELS: THE SWEET Y'RACK 1979-1982

Ruth A, Morgan

INTRODUCTION

Tree~ring studies in the Somerset Levels were initiated on
the Sweet track in 1973, and at that stage the sampling was limited
and the aims exploratory: Since then, a great deal has been learnt,
not only about the track itself, but about the ﬁrocedure and
value in analysing the wood of many different species and sizes.
Some of the initlal aims are still the same, such as the construc-
tion of an oak tree-~ring chronology, and some new aspects have
been explored as the excavations and analyses proceeded.

Two reports have already dealt with the inltlal construction
of a floating tree-ring chronology based on oak planks from the
Raillway slte (Morgan 1976), and 1ts extenslion from planks of the
Drove slte (Morgan 1979). These revealed a difference in the
maturity of the oak trees used along the track, an aspect which
needed further study. The possibility of a difference in time
between the closely assoclated Sweet amd Post tracks could only be
resolved with certainty by tree-ring analysis, so samples which
might give this eviden®e were being sought. Also a certain
number of samples from roundwood pegs and rails had been examined,
but the quantitlies were small for any thorough analysls of wood-
land management practices, and further sampling of hazel, ash and
the other roundwood specles was a priority.

Excavatlions along the track between 1979 and 1982
provided the opportunity to pursue these aims and also to extend

the information already avallable. The preliminary results are



reprted here. There is still much comparativs work to do on
material from the entire track, from which some 1800 wood samples
have now been examined. Tree~ring analysis has by its very nature
to compare new resulits with what has gone before, s0 there is some
reference here to earlier sites, but final discussions will be
more appropriate when a definitive report on the archaeology and

environment of the track appesrs.

The concept of tree-ring analysis

The Sweet track wase constructed of a graatlvariety of
material which falls largely into two categories:
1. Planks split from trees, mailnly of oak, with some ash and lime,
2. Roundwood, complete trunks or stems, of hazel, ash, willow, elm,
poplar, holly, alder, birch and a few other specles.
The same procedure is used in analysing both groups of material, but
they give different types of information.
1. Planks
Oak (Quercus sp.) Ls the wood species used for dendro-
chronological dating in the British Isles, owing to its widespread
use and very sultable growth characteristics, The patterns found
in the widths of the annual growth rings can be matched with patterns
of known date to give exact calendar deting; dated chronologies
extend back to ¢ 200 BC Bo ithe dating of Iron Age sltes in Britain
is now becoming a possibility (Hillem and Morgan 1981). Prior to
this date, chronologies 9stablished from timbers on a prehistoric
slte are fldating in tim;i but cen still be quite accurately fixed
by radiocarbon dating and calibretion, and also c¢ffer the perhaps

The Sweet chronology was first established on the

Rallway slte by cross-matching the growth patterns of 139 planks
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over a period of 314 years (Morgan 1976). This was then extended at
the end to 349 years by the addition of 19 planke from the Drove site
at the south end of the track (Morgan 1979), which was dug in 1977.
The subsequent excavations reported here have extended the chronology
to 408 years aund 1t now 1n¥olvea over 260 planks; the relationships
of the site chronologiles are illustrated in fig. 3,

The ultimate aim of the ouk chronology-building process is to
aselgn absolute dates to the rings and provide & date in which the
trees were felled and the trackway built. It may also be useful to
determine any planks the rings of which do not conform to the same time
scale, and which may thus be earlier or later than-the majority., Oasak

is however not as useful for this purpose as ash (Fraxinus sp.), slnce

much of its outer wood (and hence dating information) has been trimmed
off. Some of the ash planks extend out to the bark surface, and offer
some relative dating information., The ash and lime (Tilia sb.) planks
have also proved useful in chronology-building, though they will never
be linked to a dated chronology of their own species and rely entirely
on cross-matching with the cak,

The planks used for chronology-bulilding usually have 1n excess
of 50 measurable growth rings, necessary to provide a pattern suffi-
clently long for overlap anq certainpy in matching. Bowever, since
many of the Sweet planks were split from the same irees, it has
proved possible to match some shorter series of about 30 rings into
the long chronology. If-$hey do not maich, 1t is not known whether
contemporary but differeni growth patterns are the cause, or whether
the wood dates from an earlier or later period. This 1s a very
different concept from the cross-matching of short series of rings
in the roundwood.

2. Roundwood

The pegs and raile of the Sweet track were made from

sharpened lengths of roundwood or poles, without any further working.



Because the tree trunk or stem (as some of them are slight) has not
been eplit or trimmed, the growth rings are present from the pith to
the 6ut51de of the trunk, to the bark or bark surface where the bark
has been lost, So the outermost ring represents the year of cutting.
The rings can be counted and the diameter measured to study the age and
slre of the trees being cut down. If there are more thén 25-30 rings
of variable width, they can be measured and plotted in the same way

as the long series from the planks. However, thelr patterns are
compared with the initial assumption that all the roundwood was cut
down in the same year to bgiid the track, They are positioned so

that their outermost rings correspond, and then exaﬁined for similarities
to see 1£ this assumption is true. The short curves cannot be used

for absolute dating or for overlapping with material from other periods
or other trackways - they are viable only for internsl relative dating.
They are also separated into speclies, which generally do not show

many similarities between each other,

Wood apecles

Many wood species are lnvolved in the tree-ring studies, and
eomé have proved more valuable thanlothera. The ring-porous group of
oak (Quercus), ash (Fraxinus) and elm (Vlmus) usually preseat no
problems in ring-width measurement, with their differing zones of
large spring vessels and dense summer wood,., Evidence for the age and
cutting season 1s very exagt and reliable - if the poles were cut in
summer, anly the spring vessels are visible around the bark surface,
if in winter the entire ring has been formed.

On the other hand, TABLES 4~9 giving age, diamelber and other
details must be used with more caution for the diffuse-porous species,
Certain physiological difficulties have presented themselves; it 1s now

known that hazel (Corylus) can cease growth while still living

(Morgan 1983), and lime (Tilia) tends to produce locally present rings,
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rings which are discontinuous arcund the circumference, but both specles
have proved sultable for measurement and cross-matching.

| The ringe of willow (Salix) and poplaxr (Populus) are generally
¢lear if too uniform and wide for measurement.. The remaining specles
are particularly unsulted to ageing or determining the cutting season,
The rings of birch (Betula) are difficult to distinguish, and holly
(;lg;) has a very fine structure with very narrow rings, The values
for these species in the TABLES tend to be vague, The season of
felling in all the diffuse-porous woods 1s less certain, since a

-

narrow outer ring eould also have a ¢limatic cause,

Sampling and tree-ring analysis

Previous experience in the Levels had indicated that almost
total sampling (a section of each sultably preserved piecg of wood)
waa the only means of deducing exactly what materials had been
requlred to build the trackway and how these were related in time
and space, Very large sample numbars are also required to make any
deductions about woodland management practices in the past,
especially as so many s&pecles are involved. Thus imn the excavations
reported here, almost all well preserved pie¢es were sampled, some-
times several times along their length (the ring pattern maj be
extended by examining both ends of a plank, or the direction and
rate ogzzggxth can be determined in roundwood). Sometimes planks
which are to be conserved gre sampled, examined and then put bhack
together to go into the conservation tanks (Morgan, Hillam, Coles
and McGrail 1981).

It should be noted here that no account has been tsken of
exactly where the cross-geciion was removed from in the pegs or
stems (except in the case of some ralls). Any references to
working in the TABLES - split halves and quarters - may bve to a

section near the facetted bass of a peg which 1s roundwood higher



up. The only exceptions were a group of split oak and willow pleces
from klite TG. The TABLES must not be taken to represent the entire
track in terms of the propcortions of species and the functions they
served, since sampling was not total, There is also a certain amount
of selection during the 11ffing operation in favour of suitable
species, empeclally oak planks., However the TABLES give a general
guide. The figures for average age and diameter are intended merely
to show the age varlatlons between the different species and their
varying growth rates; there is such wilde variation that averages do
not tell us much otherwise., -The TABLES should be considered in
conjunction with the histogrems (figs., 7, 9, 10) and scatter diagrams
(figs. 6, 11).

Detaills of the actual sampling process are given in the
archaeology report (Coles and Orme, these Papers). The cross-sectlons
af woodkf up to about 100mm in length, labelled and marked with a
red pin, were transported to the DoE d?ndrochronology laboratory in
the Prehistory Department of Sheffield University. The process of
analyslis has been described in detall elsewhere(Morgan 1979, 1982;
Morgan, Hillam, Coles and McGrail 1981; Morgen, Coles and Orme 1978;
Bailiie 1982). Briefly the sections were deep-frozen and the surfacs
planed to show up the growth rings. Under a low magnification (x10)
the rings could be counted and measured: using & traféiliug Bt#ée;
the distance travelled across a ring 1s measured electronically and
displayed 6n a digital disp%gy uniﬁ. The ring-widths are then plotted
as a graph, which can be compared both visually and by computer, by
moving one graph or curve along against another and testing their
similarity at each year of overiap, The computer program usad for
comparlng the long oak, ash and lime curves calculates Student's t
values for each point of overlap (Baillle and Pilcher 1973); values

in excess of 3,5 may suggest a match between two curves, but a

visual examination of each possible position is most vital, 1In



order to give some support to the proposed matches_between the short
roundwood series, too short for the ¢omputer program, a simple
percentage agreement figure was calculated, It allocates 1 for each
year in which both curves agree in rising or falling in ring-width,
0 when both curves disagree, énd 4 when one curve remains unchanged
while the other rises or falls. The total is then converted to a

percentage of the number of years of overlap.

Dating

Tree~ring analysis is {alueu both for relative and absolute
dating., One interesting aspect of the Sweet track hag been the recog-
nition of another structure, often lying amongst the Sweet wood or
running alongside, called the Post track. One of the aims of this study
has been to ascertain with certainty whether the Post track is earlier
than (and if so, by how much) the Sweet track or whether the two are
contemporary, The archagelogical information 1s ambiguous, and tree-
ring analysis has not yet been able to prove one way or the other what
is the temporal relatlonship between the two tracks. There 1s however
Bome relative dating emerging from the roundwood and the ash planks, and
perhaps when the thorough collaboration of all related disciplines
which will precede ‘bhe final repcrt has been completed, some detsils
may appear which will help to anewer the dating queat;on.

The possibilities of absolute dating are improving all the
time, particularly owing to the work of the Swiss (e.g. Ruoff 1981)
and the Germans (e.g. Schmidz 1981; Becker and Schmidt 1982), who have
extended theilr chronologles hack to before 2000 BC, with long earlier
sections cloael& dated by radiocarbon, In addition there is a
chronology based on bog oaks from Ireland which extends back to before
6000 BC (Baillie 1982). Until the Sweet track chrounoclogy can be crosse-
matched, perhaps with one of these, it is dependent on radiocarbon

dating, and a series of dates run in 1976 have been calibrated, The




slx samples were taken from 4O year intervals of the chronoclogy and
split at Harwell to give 12 dates(Morgan 1979a)., When calibrated
(Clark pers, comm,) they show the chronology to span the approximate
period 4095-3825 to 3695-3425 BC at 95% confidence limits. It may
be worthwhile, now that higﬁ preeision radiocarbon dating is
becoming avallable (Stuiver 1982) and the Sweet chronology has been
extended, to run a further series of dates in order to reduce the
time span imposed by the standard deviations. The calibration of a
series of radiocarbon dates based en a floating chronology is the

most accurate means we have as yet of dating early prahistpric sltes,

RESULTS ACCORDING TO WOOD SPECIES

This report deals with the results from each wood species
in turn, with a gerveral discussion followed by detalled accounts of
each individual site. The sites are ordered in the same way as in
the archaeology report, from south to Horth -~ Cover site (SWC 1982),
Nature Reserve sites (SWGB, SWGZ, SWKD, SWQD, SwQV, SwQz 1981-2),
South Drain site (SWSA 1979), Turbary site (SWTG 1981) and the
Wallway site (SWWA 1981)., It is clear from the summary TABLE 1 that
the majorlty of samples consiated of oak and hazel; ash and willow
were quite plentiful, poplar is examined for the first time and lime
is found only on the Nature Reserve sites, |

Preservation varies greatly frfom site to site according to
conditions; the least well ;meserved wood ocame from sltes C and SA,
while the wood from sites TG and WA was in good condition., Unfortun-
ately the in situ oak planks usually suffered badly from decay on all
sites, presumably due to pressure and varying water levels, yet
their role in the tree-ring chronology 1is vital since their context

is known, Some of the planks were extiremely thin and did not survive

lifting; others reached the laboratory, but cracked so badly on

freezing that the wood structure could not be examined. On most sites



measuredf the remainder were 5ither too eﬂayed or had too few rings
due to their method of conversion,

For detaila of the aamples from each 1ndiv1dual site,

TABLES 4r9 ahould be reterred go.:__

OAK {Quercus sptl

B The existing oak ohronology of 349 years,‘based on 158
planka from the Rallway and Drove sites (Morgan 1976; 1979) has
already been mentioned in thé:;ptroduction. Almost all }he curves,
109 out of 112, from planks meaeured'fréﬁ the sites dlscussed here
have beeﬂ matched against the chronology in the hope of consolidating
and extending it, A list of the planks, with the number of rings,
years spanned in the chronology and the Student's t value indicating
thelr similarity, is given in fhe Appendix. The majorify of planks
have less than 100 rings (TABLE 3) extending up to & maximum of
about 344 rings (SWTG 379).

Curves from the site SA planks extended the existing
chronology at the beginning by 34 years, and several curves from
sites TG and C extended it at the end by a further 26 years., - Its
pregsent length (and it is unlikely to be extended much further) is
408 years, the time scale used in this report.,

The form of the bar diagram (fig. 1) has been pugzling
since it first appeared %} the ﬁailway slte, and these sites show
an ldentical pattern. Usually wmeny timbers from a site were cut
at around the same time and thelr ring patterns all finish within
a few decades of each other (as in the lime curves, sge fig, 14).
Here however the curves end anywhere between arbitrary years 70 and
408. Many are guite short, The only interpretation which seems
posslble is that trees arcund 40O years old were being felled and

split into many radial planks. Since thsse are a maximum of 350mm

TR
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wide and often much narrower (TABLE 2), and since trees of this age
and grawth rate probably exceeded 1lm in diameter, many planks could

be split out of the same tree., Some would come from the inner part
of the trunk, and thus would have an earlier ring-width pattern

than those which came froﬁ the outer part of tho trunk., (One possible
example of this can be seen in the Nature Reserve planks (fig. 1)
where a group terminate around arbiltrary year 240 and another group
gtart around this date.) A few wide planks, such as SWIG 379,

extend across almost the whole radius of the tree.

When outer wood has been trimmed off a plank, 1% is
impoasible to Bay whether it was from a tree cut down at the same
time as another,or earlier or later, only that they.have a series of
contemporar& growth rings. So relative dating is not posselble on
thoroughly trimmed ¢ak planks. All the Sweet oak is so homogenaous,
similar growth rates and patterns, that it evidently all came from
a group of trees in the same woodlan% (though see below, for |
differénces along the track), It is impossible to prove that all
the trees were cut down together, though 1f any were earllier they
would have to orilginate in the same woodland,

| The same form of bar diagram appeared for the two other
Somerset trackways incorporating oak planks, of the late bronze age -
the Meare Heath track (Morgan 1982a fig.37) and Tinney's Ground

tracks A and D (Morgan 1980 fig. 64).

The only sltuation in which the exact temporal relation-
ship of oak timbers can be determined is when sapwood is present,
Sapwood is the outer zone of the tree trunk, extending over some
30-50mm of the circumference, as distinct from the inner heartwood.
Sapwood consists of living cells, active in carrying sap to the
leaves. In many trees, it is indistingulshable from the heartwood,

but in oak it is paler in colour and the large earlywood vessels

are unblocked by growths, Its value in tree-ring dating lies in
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. ita quite regular end predictable width, so that even if only one
éapwaod.ring can bg traced on a timber, it is possible to estimate
when the tree was cut down by adding an sppropriate figure, The
j_debata continues as to what this figure should be (:ee Hughes, Milsom
and Leggett 1981; Baillie 198é, 53-60) and data is (ontinually being
qolleqted to try and find some regional patterns, siance the figures
‘seem to vary from around 20 years in Germany (Hollstein 1965) to
around 32 years in dNorthern Ireland (Baillie 1982), Vapiability is |
allowed for in : values of 5-10 years.,
Evidence of wide sapwood rones appeared from an unusual

group of oak roundwood pleces from site TG; the stems were aged
40-720 years and had an average of about 30 rings of asapwood (fig. 2).
an stem of 46 years of age was entirely sapwood, T:iesé asre higher
values than would be expected in treese of this age, .nd are
paralleled by evidence from many posts of the Iron A.e struéture at
Fiskerton, Lincs. (Hillam pers. coum.), It is not known whether the
rate of transition from sapwood to heartwood varies during the life
of a tree, but it is usual for the number of sapwood rings to
increase with age.

| No planks with traces of sapwood were found among the large
assemblage from the Railway site in 1973, and it was thought either to
have decayed or to have been trimmed off‘entirely, 01 even to have
become unrecognisable after long depostion in the pe:st, Sapwood was
then found on some Mears HeaEp track'planks of the lute bronze age
(Morgan 1982a), and it was kiiewn to survive and be distinguishahle.
Two small planks from the Sweet Drove site were found to have sapwood
but neither was matched into the long chronology(Morgen 1979), Chips
of sapwood among the track timbers suggested on-site trimming of the
planks. It became apparent that the poor durability of sapwood was

well known to the track bullders.

Among the recent sites, two planks with sapwood appeared
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from site TG (379 and 1064), and finally a plank with its entire
complement of 25 rings of sapwood was found at eite C (120). The bark
surface could be recognised akong the edge of the plank., Its ring-width
sequeﬁce matched the long chronology at arbitrary years 269-408,
showing that this tree at least was cut in year 408/409. (A span of
two years must be given, since the tree could have been felled any time
after the completion of the ring for year 408 in about Séptemher until
the start of growth for year 409 in about May.)

This felling date 1s supported by the two slte ¥G planks,
in which the transition year from heartwood te sapwood lies in year
365 for SWTG 379 ( a very aged.and narrow-ringed tree which could
easily have had over 40 sapwood rings) and in year 3?5 for SWTG 1064,
The addition of 30-40 sapwood rings takes them to a similar felling year,
In addition & short chronology for the oak stems from slite TG extends
out to- the bark surface and matches well wilith SWC 120 and with the long
chronology (t = 4,49 and 2.62 respectively). The cutting year of these
stems was also arbitrary year 408,409 (fig, 3.

This vital plece of information has beon sought for 10 years
and the examination of some 550 sk pleces from the track, The
discovery of only 3 planks with sapwood out of over 270 measured is
certain evidence that it was being thorcughly removed, . though it would
only be present on a proportion of the planks in any case, If the inter-
pretation of the bar diagram is correct, only some of the planks came
from the outeide of the tree where the sapwood liles.

The definition o® a felling date for the Sweet track ask
wood, even if the chronology is as yet floating in time, has two major
implications. The first is the possibility of absolute dating. If in
the future it is possible to cross-match the 408 year chronology with
one of the dated reference chronologies now being established in
Germany, Switzerland and Ireland, the exact calendar year in which the

trees were cut down to build the track can be speclfied. Seasoning

would be unnecessary and unlikely, so construction would have followed

R



13

goon atter, Thié precision of dating 1is now possible for many of the
Swiss prehistoric lakeshore settlements (Ruoff 1981). It would

give invaluable fixed points in time to the peat deposits and pollen
evidence from around the Sweet track and te the artefacts found
awongst ite timbers.

The second advantage 1n determining the felling date is the
resulting link between wood species. Hitherto it has not been
poseible to demonstrate any link beiween the roundwood samples,
nostly unkr 50 years of age and with a definite cuttiﬁg year, and
the oak planks from which an unknown amount had been lost from the
outside., No overlap would have existed in any case. Now éhat the
most reébnt few decades of the oak chronology have been recorded,
it is possible to compare the results from all species and assess
the potential for cross-matching between them. This has already
enabled the ash chronology to be matched with the ocak {see below),

A working chronology from some of the component curves has
been calculated and is available on request from the author. The
formation of a final representative chronology based on 267 curves
i1s under consideration, but presents certain practical difficulties,

| Most of the planks were straightforward radial splits,
but there was a significant group of true tangential or 'plain-sawn'
planks, especially from the southern end of the track (3 from site C
out of only 6 wide planks)., The most notable northern example was
SWIG 378, still in situ in the track on top of SWTG 379,. The reason
for using this more diffic;at method of conversion from the tree
is not clear, -but may he an adaptation nscessitated by the use of
emaller treaes. Such planks are more likely to split lengthwise
down the rays. For tree-ring analysis, they rerely provide sufficient
growth rings, limited to the thickness of the plank, so they remain

largely unmatched into the long chronology and hence of unknown

relationship,
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- A featurq of the;pgrtT' nuaites was the use of chunky

radial oak boards as pegs; hoard pegs, éo ‘hold down the rail, and
the ring-widths of a number of these were meaeurad and matched into

the overall qhypnology. S0 1t ia clear thatﬁthey alao orlginated

in the aaﬁ% treus and torm part of the" oak plank assemhlage, they

probably rapreaent aurplua requirements which were put to good use,

4,!

It vag already known trom previoua axcavationa that more

mature trees had been split into planks for the central area of

track (Railway site) than for the southern end (Drove site). The
trees used on site R were estimated at over 400 years old -and

over lm 1n.diameter, while at site D trees less than 150 years old
and 500mm in dismeter were used., The diecovery of more tangential
planks in the southern track is probably a result of the use of smaller
trees, since it is one method of obt&iﬁfng a wider plank, It is
possible that two different woocdland sources were being exploited,

the northern track builders turning to the Westhay and Meare 'island!',
while the southern bullders may have cut oakﬁ on the Poldens, This
aspect of the oak material has been explored with interest in the
recgnt excavations to see Lf any abrupt or gradual change in the

use of mature or young trees could be located.

It was found that all planks from sites north of and
including field G (i.e. SWG-K-Q, SWSA, SWTG and SWWA) came from the
northern type of mature trees, while all planks from the sites south
of field G (i.,e, SWF, SWD smd SWC).were frow immature trees. Many
of these planks produce curves which end at roughly the same tinme,
showing that the plank originally occupied most of the radius of the
tree (Morgan 1979). This also explains the discovery of the site C
plank with complets sapwood,

It is thus evident that somewhere in the area of field G

lies the transition between the two types of trees; insufficient oak

material was obtained from the swall trench at SWGB to prove its



zi y or the other. I% i posslble to apeculate that two or
'1;:‘”‘? i

more Eroups: of track builders were responsible for these variations,

perhaps working from both ends to meet somewhere in fleld G. The very
mature siow~grown oak suggests a gource in primary woodland, while the
young vis@rous trees may be the result of prefious clearances.

In view of the large quantitias of oak planking now

studied from ﬂites R. SA and TG\;f“q1agram waa plotted to see 1f there
were any concentrations of planks"from certaig parts of the tree
lying together im the track, or whether all had been mixed randomly
during construction (fig. 4).- The latter situation would probably
resuit if tﬁe trees were split at the felling site amd carried down
a8 planks, but groups from the same part of the tree might be
concentrated in one part of the track., No concentrations appear
among the site TG planks, but it is interesting to note the cluster
of inner tree planks on site SA contrasting with the group 6f outer
tree planks at the northern end of site R (area W) just across the
South Drain. The central area of site R is also characterissd by the
absence of outer tree planks, So while most of the planks have
become mixed during processing, transport and use, some groups from
the séme part of the tree can be noted. It is not possible to

divide the planks into groups from the same trees, as was done to

some e¢xtent on the bronze age tracks (Morgan 1976a; 1980), since all

the growth patterns are very similar,

Site C

The 19m long Cover site provided only 21 oask samples, of
vwhich 13 were thin slats less than 80mm wide, many in a group at the

south end of the site., The remaining 8§ were 100-290mm wide, the
widest being SWC 46, Five of the wide planks were tangential splits
(swWC 9, 23, 46, 134, 158) and only SWC 120 was split radially; thus

owing to too few rings and to decay, ring-width measurement was only

possible on two planks. SWC 23 is part of the same plank as SWD 66
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at the south end of the Drove site(see plan Coles & Orme 1979, 62)
and their ring-width patterns have been merged; this plank is 5.3n
in total length, SWC 120, a most important plece with its entire
gapwood zone preserved, 1is an inslgnificant fra,ment of plank lying

at right angles to the track line at about 2m.

The Nature Reserve Sltes

Site GB -~ 5 oak fragments were all wide-ringed radial chips up to
1%0mm wide. Only one piéce (SWGB 31 a broken stcay plank with 43
rings) was measured, but the short series could aot be matched with
certainty. The best fit wag at years 120-162 of the oak chronology
and an early position would be likely with such wide rings. There is
no correspondence with the typical growth patteri from the Drove and
Factory sites.

Site G2 - 10 oak pleces consisted of 4 chips and 6 planks up to 200mm
wide (SWGZ 21, a thick tangential plank). SWGZ 11 and 26 were not
radially split but thick secondary cuts. Agaln she wood was fast-
grown; only two planks (SWGZ 4 and 30, adjacent iragments lying hext
to the track) were measured, and their growth patterns matched well
with the existing oak chronology. They are so for the most southerly
examples of planks from the very aged oaks used on the northern length
of track,

Site KD ~ 5 samples consiste& of Zschipe and 3 planks up to 170mm
wide, SWKD 4 and 11 were more or less in situ; 11 had wide rings as
did SWKD 3 lying just to de cast, and they were possibly.once the
same piece., All three were measured, The long ring series from

SWKD 4 and 32 extend quite late in the chronology, and thus came

from near the outside of the tree; by contrast ths very wide rings
(2-4mu) of SWKD 11 suggest an origin in a less mature tree. The
pattern was matched at years 249-302 of the existing chronology.

Site QD ~ 5 emall oak fragments, 3 chips and 2 small planks, all

lay together at the north end of the site and could have originated

SRS
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in two planks -~ two were wide-ringed and two narrow. Only SWQD 26,
an in situ single-pronged plank 130mm wide, was m .asured and matched
garly in the chronology.
- Bite QV‘- the only oak plece was a plank 250mm wide (SWQV 42)
protruding from the section; it was partially measured and the
pattern fitted the early part of the chronology.,
Site Q2 - of 13 oak samples, 3% were chips and the remaining slats and
planks extended up to 330mm wide (SWQZ 22, an in situ plank, probably
tangential but now very decayed)., Ring-widths could bé measured on
8 planks; the longest series came from SWQZ 61, a wide plank lying
just east of the rail at 5-7.5m. SWQZ 23, 30 and 31 are small
fragments in a group at 2.5-3m, whlle SWQZ 135 was a ;arrow plank in
situ at 10-1lm,

0f especial interest were SWQZ 145 and 146, wide planks lying
on or beside lime plank 144, and about lm wesi of the line of the
Sweet track, This is the line of the Post {track, which began to run
west of the Sweet at the southern end of the Railway site {Coles and
Orme 1976). Oak is rarely assoclated with the Post track;usually the
planks are of ash and lime, The ring-width curves of these two oak
planks lie in the early part of the iong chronology, and there is no
reason to suggest any difference in cutting date or origin., They
could represent debris washed off the Swget track during flooding, or
i1f they are in situ they could suggest contemporaneity of the two
tracks. In the absence of sapwood or bark surface, 1t is.impossible to
determine the relative datinm
Site S4A

This ?;Bm excavation produced 28 oak samples for examination,
consisting of ¥ planks, 11 stray fragments, 2 possible rails and 6 rail
or board pegs, a wider range of functlons than 1s usual in oak, Widths
ranged from 70 to 240mm, as well as a very thin planic 220mm wide at

the north end of the site (SWSA 1) which had comple.ely decayed, A

further 8 samples were too decayed and distorted for examination, but
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the ring-widths of 9 planks were measured (with duplicates from
SWSA 9 and 12).

All 9 curves were matched with the long chronology, lying
mainly in the first half and extending it at the start by 34 years
(fig. 1) thus altering the time scale originally used (Morgan 1976).
The timbers include 4 board pegs (SWSA 9, 18, 21, 69), chunky
radially spllt pleces found also on sltes TG and WA to the north;
they are 60-90 x 30-4Omm in cross-~section, Their correspondence
with the plank chronology shows that they were splitiout of the
same trees, and they probably represent surplus and waste. They
also indicate that roumdwood was not vital for pegs. .

Site Td

The 59m long Turbary slte produced prolific quantities
of well preserved oak, the only losses being some of the in situ
planks., 82 sauples under 80mm wide were clessed as chips,'largely
radlal but with a few tangential; many were wlde-ringed. They may
represent trimmings from the planks, perhaps to remove the inner
'feather-edge' which would suggest some on-site woodworking, This
is further confirmed by a chip of sapwood (SWTG 721); several wers
also.found on the Drove site (Morgan 1979, 66).

There were 79 samples from slats and planks, largely in
the range 8$0-150mm wide (fig. S, TABLE 2) up to a maximum of 33Smm
(SWTG 395), There was far more oak planking than would be neoded
for the track itself, and the reasons for this excess have already
been considered (see Colesl;nd Orme, these Papers). Most of the
planks were radial splits, but 3 were tangential; SWTG 545, =
stray fragment at 10m, was 90mm wide, SWTG 1061 was the same width
and lay transversely beneath the rail at 43.5m, and SWTG 378 was
180mm wide and lay in situ on top of the rail, parallel to and
slightly on top of SWTG 379 at 38-43m, It may represent a repair

Or strengthening of the wa_kling surface, Unfortunately its

ciironological relationship to all the other timber may never be
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known ~ it had only 38 growth rings and such & short seriles may not
have a sufficlently unique pattern to match to the long chronology.

B planks were too decayed for ring-width measurement,
1eaviﬂg 57 planks and 12 of the larger chips to be measured, Thers
la a higher proportion than usual of ring series of 100-200 years
(TABLE 3), up to a maximum of over 340 years (SWIG 379 - the uncertainty
is due to the severe difficuliies this important plank pfasented in
measuremant)., 63 out.of the 69 curves were readily cross-matched
with the existing chronology between years 12 and 384 (fig, 1), the
remalnder being very short series, A working master chronology from
20 of the curvéa matched with.the exlsting chronology with a4 t value
of 17.03. F

The two planks with sapwood from the TG site (SWTG 379 and
1064) have already been discussed,

In addition to the planks and c¢hips, thilis site provided a
new category of material, oak roundwood, which has nsver been
examined from the Sweet track before except for the odd peg. !There
were 29 samples, of which 8 were complete roundwood, 12 split in half

and 9 split into a little less than a quarter (as was much of the
willow from this site}; they averaged 94mm in diameter and 49 years in
age, B0 are more substantial than the general peg wood., 9 of the stenms
were used as transverses, 2 as pegs, one as a rall and the rest were
stray. There is ﬁo evidence to suggest they were the branchwood from
the trees split for planks; they are straight-grained and slow-grown.

The wide sapwood zBnes, averaging around 20 years, have

already been discussed (fig.2). The wmaturity of the stems enabled

the ring-widths of 22 to be measured over a maximum of 71 years; 2o
were readily cross-matched and all 16 with undamaged bark surface
were cut in the same year (sample numbers SWIG 39, 74, 122, 165, 169,

k19, 422, 516, 582, 737, 808, 847, 973/1029, 1024, 1032, 1043, 1117,

1124 and one of unknown context). The 20 matched curves were averaged
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into a 7?1 year master chronology, which waa found to match the long
chronology. ending in year 408, the same: felljng year as the plank with
bark ‘surface (SWC 120). This was confirmed by t values of 2.62 with
the long chronology, 4.08 with SWTG 1064 and 4.49 with SWC 120, It also
matches well with the ash cﬁrono;ogy (see below) with a t value of 6,19
(fig. 13).' Thus all these trees were cut:;oﬁn at the same time,

One roundwood stem (SWIG 260) does not match the others in
the same é;sition, but shows a match 14 years earlier (t = 4.35) and

it may be & reused plece,.

Site WA .

Much of the ocak from this slte conslsted of chips and narrow
slats, perhaps the remnants of broken planks, Of the 39 samples, 16
were less than 80mm wide, the remainder extending up to a maximum of
340mm (SWWA 4), one of the widest planks so far discovered in the
track, Five small pleces were sgplit tangentially, of which 3 were
board pegs (SWWA 39, 40, 41, 73, 80).

The ring-widths of 19 planks were measured and cross-mstched
(fig. 1); many of the curves were quite short and lie in the first half
0of the chronology, from the inner parts of the trees,

A number of split pleces had been used as board pegs and
two of these were among the cross-matched group, thus originating from

the same trees as the planks. Planks SWWA 4 and 95 were notched.

HAZEL (Corylus avellana)
o

Some 684 hazel stems have now been examined from the entire
Sweet track, and their growth characteristics are becoming more
familiar and better understocd, especially since a study of modern
hazel commenced (Morgan 1983). The current sites produced 536 hazel
samples, largely from site TG and the Nature Reserve, and ages and

diameters are given for this new material as well as being combined

with previous results.
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The scatter diagrams relating age to diameter (flg. 6) show
a typical growth trend for hazel, represented by material up to 60
years old and 110mm in diameter. Ages generally average about 20
years {TABLE 6 for example), though the histogram (fig, 7) shows the
range to be wide. Especially after analysing the site TG samples, it
became clear that a greater number of stems aged 11 years were present
(fig. 9) and other peaks in the diagram are apparent, In order to
test their significance, the data is currently being analysed
statistically; preliminary results (Fieller pers, comm.} show
siginificant pesks at clear 7 year intervals from 4/5 years on, that
is at 4/5, 11, 18, and 25 years of age. Further study wiil now be
needed to see 1f these concentrations are related to human intervention
in the woodland, or whether they could represent a natural distribution.
Traditionally hazel dis cut on a 7 year cycle, and this practice may
extend back to the Neolithic,

In stems with sufficlently long and clear growth ring seriles,
the widths were measured and the patierns compared, assuming at first
that all the wood had been cut in the same year, Several groups
rlready existed from sites R and D, sand they also were compared.

Sinée computer analysis cannot be used to substantiate the matching

of these short roundwood curves, percentage sgreements were calculated
for aome of the pairs to show the very‘high degree of similarity which
can occur, Mean curves had been made for groupa of étems from

sites TG and €, and it diq“seem that individual curves compared to
these mean curves elither matched one or the other but not both. The
curves which match better with the 7G mesn largely originate in stems
from the north end of the track down to Sw@D (fig, 8), while those
which match better with the C mean are largely southerly in origin
(with the one exception from SWSA)., This i & preliminary deduction

and there is scope for further study in the hazel curves, but this

evidence does support that from the oak - that the wood used in the



north of the track may have come from a diftferent source to that
used in the south,

Most of the curves end in the same year so the hazel poles
were cut at the same time. There are however a number which end
before or after the arbitrary hazel cutting year 42; some of the
differences can be explained in terms of very narrow quter growth
rings which could not be clearly distinguished (and must be treated
with caution - see Morgan 1983) or damaged and discoloured outer
wood. There is yet no evidence for the rings of hazel to be other
than annual, so the curves which extend beyond year 42 are more
difficult to explain., They may represenf later repairs and additions
to the track; that wood was added later is almost certainly praved
for some ash ‘planks from site TG (see below), so the track nust
have been in use for a few years at least.

There is not much eviden¢e for the narrow rings and poor
growth found in modern hazel (Morgan‘}983) and the often wide-ringed
stems especially in the southern track show that hazel was
thriving in the Neolithic; 1t was obviously available in very large
guantities in the vicinity of the Sweet track, probably growing as
an.understorey shrub to ocak, ash and lime woodland on the surrounding
hills. There secems to have been little selection for size of stem;
generally anything larger then about 55mm in diameter would suffice
for pegs (fig., 10). ‘The accumulated evidence suggests that some
form of coppicing was or had been'taking place, perhaps on a rather
casual basis and perhapsig} draw-felling rather than clear-felling.
The poles were probably being cut in winter = 357 out of 536 examined
have a wide outermost ring showing completlion of the year's growth,
Site C

The 48 stems from this slte had been used mainly for pegs,
but some large posts thought to be associated with the Post track were

also hazel (SWC 3 at 4m, SWC 8 at 15m and SWC 12), The stems averaged

LS
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20.2 years in age and 62mm in diawmeter (TABLE 4). 28 samples were
wide-~ringed, and contrasted to the slower growth found in hazel
farther north in the track; this tendency towards faster growth has
been noted in wood of all species at the south end of the track,
and supports the idea of a different woodland eource.

The ring-widths of 6 pleces 30~39 years 0ld were measured
and all were cross-matched; 4 were cut in the came year (fig. 38),
including two of the posts, mo if they are pari of the Post track
the hazel evidence would suggest contemporanelity, However SWC 12
and 44 appear to have been cut 2 or 3 years osreviously; with the
knowledge that hazel can cease to form manual r.ngs while still
allve (Morgan 1983), it is poselble that they too are contemporary.
Four ¢of the curves were averaged to enable comparisons to be made

with hazel growth patterms from other parts of the track.

The Nature Reserve sites

Detalls of the hazel from all these sites is summarised
in a separate TABLE (TABLE 6). W
Site GB = 16 largely stray hazel stems averaged 19.9 years old
and 57.9mm in diameter. Several had very narrow outer rings and
illustrate the growth decline found in modern hazel (Morgaﬁ 1983%).
Site 0% ~ 16 stems averaged 17.5 years in age and 55,1lmm 1n diameter.
One had been split to a rectangular cross-section across the pith
{cf swQD)., ‘They had been used as pege and one was.a rail,
Site KD - 19 stens avergged 19.1 years asnd 57.6mm in diameter; two
had been used as rails (;QKD 8 and 12) and 9 as pegs,
Site QD - this site produced 24 harel samples from rails, pege and
stray pleces, aged on average 25.9 years (higher than usual) and
62.2mm in diameter, Two had a rectangular cross-section, split
right across the centre of the trunk, similar to examples from

SWGZ and SWQZ.

Ring~widths of 6 stems were measured: 5SWQD 1 and 5 more
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closely assoclated with the Post track to the west, SWQD 52, 59
and 60 which were pegs un the Sweet line, and SWQD 56, lm west of
the Sweet. The pair of pege 59 and 60 have very similar growth
patterns and probably came from the same stool or sten; 52 and

56 are venmy similar too,‘but do not resemble the 59/60 pattern,
They match better with the SWTG and the SWC mean curves respec-
tively (fig. 8).

Site QV -~ 39 hazel samples from this site included 17 with zones
of very narrow outer rings which, Jjudging by wmodern examples, nay
suggest they were decliniwmg or even had stopped growing_before
they were cut down. This na?her suggests the natural cycle of
hazel, with some stems on the stool failing under competition,

to be replaced by new shoots,

The average age of these stems was 22,8 years and the
diameter 51,5mm. The ring-widths of 6 were measured, ail
assoclated with the Sweet track (SWQV 36, 44, 56, 63, 65, 79);
all but SWQV 65 matched well with the SWIG mean curve (fig.8).
All were cut in the same year except for SWQV 44 which has 6 more
narrow rings; unless these &are inter-annual bands of growth, this
stem was cut down later than the rest. Vith SWQV 36, 1t lay over
lime plank 5wQV 29. Two stems from adjacent SWQZ also pomtdate
the main hazel cutting daté by seve;al years,

Site Q72 - 43 hazel stems averaged 21,9 years in age and 535.8mm in
diameter, 11 had very wide uniforwm rings, a feature which is
unusual in the Sweet track hazel excapt at the southern end (sae
site C). Most samples were from pegs and stray pieces, with one
rail SWQZ 4, Another example of a rectangulapcross-section came
from this group.

The ring-widths of 5 stems were measured and cross-matched,

5WQZ 48, 133 (stray peg) and 153 (plank peg in hole of plank SWQZ

22) matched the SWTG meaa curve with the same cutting year, while




a5

SWQZ 19 (rail peg) and 44 (stray) match 8 and 9 years later with
high percentage agreements (fig. 8). With another stem from SWQV,
they may represent a later phase of repair and additions to the

structure.

Site SA

The site yielded a total of 18 stems us:d as rail pegs
(12 samples), plank pegs (4 samples) and strays (2 samples). They
averaged 21.1 years in age and 45.2mm in diameter, this being a
much lower figure than usual though the age 1s consistent with all
other sites. The slower growth is apparent in the scatter diagrams
(fig. 6), but the sample size is too small to reach any definite
conclusions,

The ring-widths of 5 stems were measured; 4 were opposing

peg pairs at lm (SWSA 26 and 27) and 6m (SWSA 5 and 6), and in each
case the growth patterns were almost identical, suggesting an
origin in the same stem. The other sample SWSA 59, a stray plece,
matched well with the 5/6 pair and the SWC mean curve, while the
26/27 pair matched better with the SWTG mean curve (fig. 8).
Three of the stems could have besen cut one year before tthe main
hézel cutting date, though it is possible a ring could not be
distinguished around the stained and often damaged outer surface.
Site TG | ‘

The very large sample size from site TG - 291 stems =
gaeve the opportunity to thain some detalled data on age, size
and relationships from one long stretch of the track. The average
age of the stems is 21.4 years and the diameter 50,lmm. The
histogram (fig. 9) shows a peak in stems aged 11 years, too
significant a peak to occur by chance and indicative of some
intervention; perhaps an area of hazel had been cleared 11 years

previously for some other purpose,

The ring-widths of 24 stems used as pegs and rails,



were measured, and 18 cross-matched (SWIG 11, 20, 85, 91, 96, 126,
174, 282, 286, 293, 331, 341, 357, 406, 409, 42", 837, and 1003) all
ending in the same year, arbitrary cutting year 42, They have been
averaged into a mean curve, used in comparisons with hazel from
elsewhere along the track (fig. 8). Two other pegs (SWIG 56/317 at
18m and 168 at 30m) were more mature and their growth patterns
matched well together over 58 years, but they do not match the large
group. This is not evidence that they were cut at a different time.
Site WA

22 hazel pegs averaged 20.9 years in sge and 4lmm in
diameter, another group com;arable to the SWSA hazel for its slow
growth, The ring-widths of 3 stems were measured and cross-matched
well with the SWTG mean curve, though none were in situ but lay just
to the east of the track. SWWA .04 and 148 ended in the same
cutting year but SWWA 133 had two more growth ringe and may be a

later addition (fig.8).

ASH (Fraxiius sp.)

Ash is the only wood to be used to any extent both as
roundwood for pegs and rails, and as split timber for planks; thne
latter are however more often associated with the Post track and
do not seem to have formed part of the Sweet walkway which was
probably exclusively of ocak planks. Ash trees would have grown in
mixed woodland on the surrounding higher ground, with lime and
oak; they were smaller ana probably easier to fell and split than
oak, so would be a suitable choice for a temporary structure like
the Post track.

The ash roundwood is regularly 50-60mm in diameter and
20-25 years old, although stems from site C werec noticeably
younger. Growth tended to be slow and the scatter (fig. 11) is

very similar to that for hdzel (fig. 6). Only 135 roundwood
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pleces were measured from site TG and the Nature Reserve, and they
show considerable internal consistency but not much similarity in
growth pattern between sites. The large group of ash pegs from the
Railway site with almost identical growth patterns (Morgan 1976) does
not extend to other sites albng the track. The lack of correspondence
between ash curves from different parts of the track does not suggest
they are not contemporary, but it is more likely that they originated
in different woods, and from different parts of a tree of which this
may be a feature. Aah 1s less sensitive to external conditions than
oak, resulting in a lack of variation in ring-width, and th?s in turn
reduces the quality of cross-matching.

Four of the more mature roundwood samples (more than 50
rings) were compared to the ring records from ash planks, which had
up to about 120 rings. Nine planks from the sites under discussilon
were added to 7 already examined from the Railway and Drové sltes,
Ages and dlameters suggest the felling of a few trees 100-150 years
0old and around 500mm in diameter, and a few ﬁrees 50-70 years old and
around 200mm in diameter, as well as the younger roundwood. The trees
were not split radially; most planks ressmble half a tangential and
are narrow and thick.

All 20 curves from these timbers were cross-matched into
a 162 year floating chronology'(fig. lE;. Ash has no recognisable
sapwood, so the cutting date is only determined when the bark surface
can be recognised., Five of the samples had a definite bark surface
and 3 possibly extended to the outside; they show at least 3 cutting
phases for the ash. Two or three pieces were cut in arbitrary year
124, three or four in year 155 and one in year 162 or later. The
others may fall into any of these groups or they may have alternative
cutting years.

The 162 year chronology was then compared to the oak

chronology in the hope of relating the cutting years of each; the



two curves were found to match with the ash cutting year 155 equivalent
to the oak cutting year 408, thought to be the construction date of
the track or thereabouts. The closest link is with the 71 year oak
roundwood mean curve from site TG (t=6,19; fig. 13). Thus the ash
cutting years show that some wood was cut 31 years before the track
was built, and more was cut a few years after construction (fig. 3).
A closer study of the tree-ring and archaeological associations of
these planks and their relationship to other Post and Sweet wood may
help to understand this information. |

The good c0rrespondenge found between the growth patterns of
oak and ash has important dendrochronological lmplications. ﬁsh is
occasionally found in archaeological contexis, but never in sufficient
quantity to create a reference chronology for absolute dating, so it
relies entirely on possible cross-matching with oak, This was first
demonstrated on long chronologies from the Urnfield settlement of
Zug-Sumpf (Huber and Merz 1962). Calton and Fletcher (1978) found
poor agreement between the two species in“modern examples, but their
study was based on only a few quite young trees., Eleventh century AD
ash used in pits, houses and corduroy pathways of Dublin is being
analysed and compared to the dated ocalk chronology from the site
(Baillie 1982, 234). The Sweet evidence that the growth patterns of
oak and ash can under certain circumstancés be correlated is the
first proof in Britain, and holds out hope for the future that there
is some value in examining preserved ash wood. It also seems to be
true that ash was not as thorg;ghly trimmed as oak, and that recognition
of the bark surface on a proportion of samples i1s of invaluable
ilmportance for relative dating, whereas ocak rarely provides this
information,
Site C

This site produced 22 ash pleces, of which 7 were planks up

to 160mm wide, and 15 were roundwood. The latter averaged 13.3 years

in age and 56mm in diameter; all were wide-ringed and cut in winter.
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At least 9 roundwood samples had been used as pegs; SWC 159 and 160
are an opposing pair of rail pegs at 8.5m, probably from the same
stem,

Two split pieces had been used as railles - SWC 64 (=176/461)
extended from 16 $0o 19m and was 115 x 50mm in section, while SWC 422
was 160 x 70mm in section. The ring-widths of SWC 422 and 25 (a
stray plece to the west of the track) were measured and matched;
SWC 25 has an uncertain bark surface and may have been cut in
arbitrary ash year 125 (=oak yeér 378) while SWC u22‘ends in year
139 (=oak year 392) and thus_postdates this year though by how much
is unknown, It could belong to the group cut in year l55pwhen the
track was built (fig. 12).

The Nature Reserve Sites

Site GB - 6 roundwood samples were aged 10-23 years and were 35-65mm
iy diameter. Four were winter-cut and 2 wide-ringed.

Site G2 -~ 4 ash samples came from a rail (SWGZ 1) and 3 pegs. SWGZ 16
and 46 were opposing pegs from the samé stem. They were 23-36 years
old and 55-80mm in diameter. The growth pattern of SWG2Z 1 wmatched
well with two pegs from further north (SWQV 28 and SWQZ 16) with the
same cutting year, though little correspondence cccurred with ash
roundwood from elsewhere along the track, As mentioned before, this
does not suggest a different cutting déte, but merely that proof of
contemporaneity is lacking, |

oite QD - this site produced only 2 ash pieces, aged 14-17 years and
LO-50mm in diameter, both ;;nter cut. One was a rail (SWQD 37).

Site QV ~ 5 ash samples included one plank among the roundwood, which
was 50-90mm in diameter, An in situ peg SWQV 28, among many hazel
pegs, was cross-matched with peg SWQZ 16 and rail SWGZ 1. Two

other pegs lying between the two groups of planks on the site,

SWQV 32 and 37, were measured and their patterns matched the plank

chronology; they extend to the bark surface and were cut in ash
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year 155, the track construction year (fig. 12).

The plank SWQV 2 lay at right angles among the pile of lime
planks; its growth pattern ended in arbitrary year 103 of the ash
¢hronology and its cutting year 1s unknown.

Site QZ - 6 ash samples consisted of 5 roundwood and one plank 120mm
wide (SWQZ 105), 1Its growth pattern extends to the bark surface and
1t was cut in arbitrary year 124 of the ash chronology, 31 years
before the track's construction, It was a stray plece, as was the
other ash plank cut in year 124 from the Rallway site (area W), so
nelther may be connected to thf track itself.

The roundwood included 2 wide-ringed and 3 ngrrow-éinged
pieces. The pattern of SWQZ 16 matched with SWQV 28 some 4,5m to
the south and with rail SWGZ 1.

Site SA

Two ash stems both used as rails were 24-26 years old and
about 60mm in diameter. They were winter cut.
Site TG

This site produced the largest assemblage of ash, 33 samples
of roundwood and 8 planks. The roundwood averaged 26,5 years in age
and 57.5mm in diameter (TABLE 8) though the range is wide (fig. 9 and
11). The ring-widths of 3 stems were measured: SWTG 118 and 723 were
a peg and a transverse almost dpposite e;ch other at Zlm, and their
patterns of growth are almost identical, They also resemble over
their 39 years the mean curvi for S'ash posts from the Drove site
(Morgan 1979, 71) with the same felling year; the agreement reached
73%. SWTG 320 had only a short and dissimilar pattern of growth.

A concentration of ash planks lay on the track surface at
52=41m, They were roughly radially split and up to 290mm wide. The
growth patterns of 6 were measured (SWTG 383, 389, 398, 433, 439,

L49/146; 147 was too decayed) as well as two rails 443 and 1030; they

all cross-matched into a 112 year chronology and were so similar as
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to suggest an origin in the same or adjacent trees. This in turn
matched the Railway site chrounology and led to the creation of the
162 year mean curve representing the entire track (fig. 12).

SWTG 383 has possible bark surface and along with 433 ends
later than the general cuttin; year 155, s6 1t appears that these
ash planks were later additiors and repairs to the track. The other
planks could also end later than year 155; 1t is likely that they
were all cut at the same time since they are positioned overlapping
each other and have such similar growth patterns.

Site WA i :
Three small ash pe;s were 10-13 years old, 40-45mm in

diameter and winter cut.

LIME (Tilia sp.)

The use of lime in the trackway is confined to the area
of the Nature Reserve, especially field Q. It has been examined
before - planks from the Drove site enabled an 81 year mean curve
to be produced (Morgan 1979); and in Germany the wood was used for the
panels of paintings which have oseen used for dendrochronological
dating (Kleln 1979). Modern line is renowned for the contortions
of its growth rings and for locally present rings (which disappear
around part of the circumferenﬁn); these difficulties were not noted
in the Drove lime, nor here with the exception of the SWQD group
which had some very narrow gpd locally present rings.

Lime does not occur as roundwood and presumably was
considered unsuitable for pegs. Most of the planks were radial,
though 4 were cut right across the pith and 3 were tangential, The
widest radial plank was 180mm (SWQV 27) and the widest cut across the
pith (hence almost diameter) was 220mm (SWR SX 30 - planks from previous

excavations are also included). Thus lime trees up to about 350mm

in diameter were being felled and split, but the majority were
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probably about 200mm in diameter. The maximum number of rings
recorded is 75, and the majority span 40-60 years; even allowing

for the loss of some outer wood, the limes were probably around

70-80 years 51d when felled. They would have grown on the surrounding
hills with oak and ash.

The ring-widths of many liwe planks from the‘track have been
measured thoagh a few were too decayed, and the wood is now very soft
compared to jak and ash. Cross-matching revealed two tree groups,
planks or fragments which probably came from the same tree, from
the Drove site and site QD gfig. 14). Otherwise pairs or small
groups of planks tended to match each other well w{thin each indiwidual
site and not so well with the assemblage as a whole. This suggests
the use of single trecs in each area. Computer-calculated t values
between correlated curves lie between 2.8 and 4.8,

The bark surface was never recognised, belng very soft
and eroded, s0 no felling dates can be determined for the lime,

The curves do however end quite uniformly around arbitrary years
80-90 that the year(s) of cutting cannot be very far distant.

A mean curve of 97 years was calculated from 16 individuals
and compared to the ash and oak mean curves, in the hope of linking
together their time scales and cutting years, but no correspondence
could be found, This is unfortunate in view of the frequent

association of lime with ash in the Post track,

The Nature Reserve sites

Site GB -~ two lime planks 70-100mm wide were found, one used as a
rail (SWGB 1) and the other lying to the west (SWGB 47); the short
ring sequence of the latter was matched into the lime chronology
(fig. 14).

site GZ2 - two lime planks SWGZ 2 and 3 were 140mm wide and both lay

adjacent on the Sweet track - this combined with their very similar

growth patterns suggest an origin in the same plank or tree. They
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cross-match with the overall chronology ending in arbitrary year 81.
Site KD - two planks consisted of one stray radial piece (SWKD 20)
and ‘a tangential plank 100mm wide (SWKD 30) lying among the Sweet
timbers below the rail and an oak plank SWKD 4. Their ring-width
patterns were very similur-over a combined span of 36 years, which
is provisionally matched into the chronology ending in year 89

(fig, 14).

Site QD - the largest group of 14 samples all came f;om the 1ine of
the Post track. A glance at the plan suggests that many of the
pieces were once part of the same plank, and this is supported by
the very similar growth patterns., All the samples were radial,

up to 150mm wide. The ring-widths of 7 were measured, and show a
much greater year to year variation in ring-width than had previously
been noted for the Sweet lime, with some very narrow locally present
rings which make an accurate ring pattern difficult to record. The
patterns were almost identical and could be averaged for comparison
with the other lime curves; the latest ring lies in year 97 of the
lime chronology, probably close to the cutting year. This group end
a llttle later than the others (fig. 1l4) and were either cut later
or reach nearer to the felling year,

Site QV - 9 samples came from planks and chips up to 180mm wide.
SWQV 27 and 29 had been used'as a Sweét track rail, held down by
pegs.  Several samples were in a very decayed state, but SWOV 19

and 27 were measured and di almost identical growth patterns,
suggesting a common origin, Also identical is the pattern from a
olank sampled from a 1980 tracing site just to the south (SWQs;
Coles and Orme 1931). This group of thrce was cross-matched into
the lime chronology ending in year 7?9 (fig. 14).

Site Q74 -~ one plank 170mm wide was cut across the centre of the tree

(SWQZ 144); it lay to the west of the Sweet with two oak planks

SWQZ 145 and 146 and some pegs, and is probably linked with lime
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plunks found at the southern end of the Rallway site (Coles and
Orme 1976)., These were not sampled in the earl; stages of tree-
ring analysis. The ring-width pattern of SWGZ 144 matched the

lime chronology e¢nding in year 76.

WILLOW (Salix sp.)

The 103 samples of willow examined were confined to the
northern sites, especially site TG, It would have grown in and
around the Levels; perhaps it was more plentiful in the north.

The growth rings are invariably wide and uniform, shoving its
constant access to plentiful water supplies. The stems were simply
aged and measured; ring-width measurements were not taken on any
samples,

One interesting aspect of the willow was its regular
splitting to a little less than one quarter of tue stem, but
extending beyound the pith, to leave an oblique-angled triangle in
cross-section, This method was very common on site TG, not only in
willow but also in oak roundwood, The explanation may be straight-
forward, such ae the availability only of stems which were too
large, or there could be some functional reason (see also Coles and
Orme, these Papers).

Willow was also examined at the Neolithic Baker site
(Morgan 1980a, 24).

Site SA .

Only 2 worked willow pieces were found, which were of
indeterminate diameter; one was 19 years old.
Site TG

The very large sample size, 88 stems, enabled some
useful size and age figures to be collected., The average age was

16 years and the average diameter a very high 104 mm, The growth

rate was very rapid compared to ash and hazel (fig, 11). Two
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thirds of the stems had a wide outer ring and were probably cut
in winter.

The majority of the willow stews had been worked in some
way, many to the quartered shape already described; some (like some
of the lime and hazel) resembled small planks of rectangular cross-
section, split right across the pith.

Site WA
1% willow samples also came from wide-ringed young
trees, averaging 9.2 years old and 48mm in diameter. All except

two were roundwood and probably winter cut.

-

POPLAR (Populus sp.)

The poplar has a very similar structure and growth rate
to willow (fig. 11). It is a light-demanding tree which often
jrvades open ground with birch; it cannot be coppiced but spreads
by suckers (Rackham 1976)., It too only occurs in the northern
track and has never been examined oan previous sites,

Site SA

The 6 samples probably include 5 from the same rail
about 4m long which hadvbroken into picces, It '1ls around 25 years
0ld and ?0mm in diameter along most of its length. The ring-width
patterns from each sample are almost identical; there is more
year to year variation than in the willow,

Ssite TG
-

52 samples average 70mm in diameter and 15,6 years in
age. Several sections were cut from a rail (SWTG 143/219) at the
southern end which was probably about 12m long; the tree was about
20 years old. Most of the poplar stems had been used for pegs.
Site WA

Three stems averaged 21.6 years and 89mm in diameter,

Two were rails (SWWA 2 and 28) which were sampled at both ends
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and found to be lald in opposite directions. Their total lengths
are unknown as both extend into the section, but SWWA 28 was at
least 5.5m long., This rail was laid down with its base to the north,
while SWWA 2 was laid with 1its base to the south. Detalls such as
this are being gathered for the entire trackway, and should help

to reconstruct the actual bullding methods used,

ELM (Ulmus sp.)

The stems of elm were found largely at sites Q2 and TG.
Two samples from site QD (40/41) were from the same stem 14 years
old, Six from site QV aver;ged 17.8 years and 57.8mm in-diameter.
They were largely rail pegs, SWQV 97 passing throuéh a stray piece
of hazel SWQV 30. Focur were winter cut, one possibly in summer
(the exact felling season belng easier to determine in this ring-
porous species).

The 13 stems from site QZ were all pegs except one used
as a rail (SWQZ 50); 11 were winter cut and most were wide~ringed.
The average age was 18 years and diameter 61,7mm, The ring-widths
of the rail were measured, but bear little resemblance to other
glm patterns from the track. The two samples from site SA (13 and
40) were probably from the same peg, around 22 years old and 55mm
in diameter, Site TG produced 14 stems, averaging 17 years old
ana 57mm in diameter; most were wide-ringed and winter cut., They
had largely been used as pegs, with one rail (SWIG 346 )
running from 40,5 to 48m.,* This had been sampled at either end,
the south end being about 25 years old and 145mm in
diameter, while the north end was 13 years old and
85mm in diameter., The figures give some idea of the growth rate
of this tree., One stray piece from site WA was 12 years old and

S50mm in diameter.
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LLDKR (Alnus glutinosa)

Alder occurs only occasionally in the track; since any
available wood species seems to have been suitable for pegs and
rails, it may not have been growing iu the vicinity, or was not
favoured for some reason, A large wide-ringed split stem was
found at site C, around 160mm in diametsr and more than 14 years
old, probably cut in winter. A small split piece occurred st
site KD, from a trunk 40 years old and over 100m in diameter,

Site TG produced 5 stems with indeterminate wide rings,
around 8-21 years old and ;5—160mm in diameter, The largest group
of 7 stems came from site WA; they averaged 10.3 Qears and 38mm

in diameter. Four had been used as pegs and 3 were stray.

HOLLY (Ilex aquifolia)

The hard and fine textured wood of holly was found
largely at the southern end of the track. The rings are extremely
difficult to distinguish and often anarrow, so the ages are not
accurate to the year. The 9 stems from site C were about 25-60
years old and 82mm on average in diameter. A group of 5 pegs
was found at the northern end of the site, A transverse piece
SWC 47 is directly in line with SWC 149, but proof of their origin
in the same stem cannot b> gained from the growth rings. Eight
stems from site GB included two used as rails (SWGB 2 and 3);
they were all 20-25 ycarg old and 4L0O-70mm in diameter. Site G2
produced 7 stems 50-05mm in diameter and 20-30 years old; at least
3 had probably been cut in winter. Three pieces from site QD
were 22-23 years old and 55-60mwm in diameter, while one from site
QV about 30 years old and 50mm in diameter was a peg inserted
through lime plank SWQV 14 on the Post track line., The only
northern sample was one stem from site WA, 6 years old and 20mm

in diameter, It was probably winter cut,
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BIRCH (Betula sp.)

The growth rings of birch are occasionally clear, but
usually include groups of narrow uncertain rings, and it is not
a very reliable or useful specles for tree-ring analysis. Only
14 stems were examined; 4 of these came from site QD, used as pegs,
and they were 18-40 years old and 55-80mm in diameter, One birch
peg was found on site QV, 10 years o0ld, 50mm in diameter-and winter
cut, The largest group consisted of 9 stems from site TG, which
proved to be the slightest stems in use here, 7-15 years old and

1g-57mm in diameter,

DOGWOOD (Cornus sanguinea)

Only 6 stems of dogwood were found on these sections of
track, possibly a reflection of its ecarcity in the local woodland,
or of the qualities of the wood which is very hard, It is a
shrub which prefers calcareous conditions and guickly colonises
abandoned pasture; it often occurs in ash-hazel woodland (Rackham
1980).

One stem 13 years old, -5mm in diameter «nd probably
winter cut, was used as akeg on slte QZ., Five stems came from
site TG, 13-30 years old and 35-11?um‘in diameter. They lay close
together at around 48m; 3 wer%pegs end one (SWTG 333) a slightly
branching rail 5.5m long.

CONCLUSIONS

The basic tree-ring data for each excavation along the
track since 1ts discovery has now been presented, and research
1s currently in progress on assessing and collating all the
evidence from the track., It must be viewed as a single structure,
despite the tendency in a long-term study to divide it into

arbitrary units, Some comparative work has been done - tree-ring
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analysis could not proceed otherwise -~ and the oek, ash and lime
bar diagrams are based on and include some previous results.

They will probably change little. But few studlies have yet been
made on the total evidence for each wood species or for the
functions performed by tﬂe different woods. For example, rails
are particularly important components of the track since they

were presumably laid first and cannot readily be replaced or
altered. A study of their species, age, dlameter, ring growth
pattern, direction of laying, associations and so on, based on all
the rails examined, promises to be valuable in trying to interpret
the aources of wood, the reasons for selectionm of certaln species
and size, and the way in which the wood was then used.

As well as the summary work, it 1s also particularly
important now to assess the archaeological associations of the
various timbers linked by the cross-matching of their ring patterns.
When all the information from tree-ring analysis and archaeology
1ls combined, 1t may be possible to find evidence for the tewmporal
relationship between the Swcet and Post tracks, as well as to
look more closely at the mauny differences along the 1800m long
Sﬁeet track., The results of all this research will be published
in a final report on the trackway.

The sites diséuased hefe, especially site TG, have
been invaluable in providing samples required to pursue some of
questions raised by previgus analyses on the track. The most
important result is undoubtedly the extension of the oak
chronology to its most recent point, only possible by the discovery
of one plank from site C with its entire sapwood complement. This
ring 1s equivalent to the year of cutting of the trees and very
close to the construction year of the track., The 267 planks

contributing to the floating tree-ring chronology make it an

extremely relizble time scale over about LOO vears of the ea-ly
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Summary of tree-ring samples of each specles from the Sweet

TABLE 1.

WOOD SPECIES
SITE
OAK HAZEL ASH LIME WILLOW POPLAR ELM ALDER  HOLLY BIRCH  DOGWOOD TOTAL
SWC 21 48 22 1 9 101
SWGB 5 16 6 2 8 37
SWGZ 10 16 4 2 7 39
SWKD 5 19 2 1 27
SWOD S 24 2 14 2 3 . 4 54
SWQV 1 39 5 9 6 1 1 62
SWQZ 13 43 6 1 13 1 77
Nature,Reserve R
TeESL 39 157 23 . 30 21 1 19 - 5 1 296
.l
SWSA 28 18 2 2 6 2 1 59
SWTG 190 291 41 88 32 14 5 9 5 675
N
0
A swwa 39 22 3 13 3 1 7 1 89
o~
o))
~
o :
STOTAL 317 536 91 30 103 41 38 15 29 14 6 1220
—
45




TABLE 2. Summary of plank widths from the Sweet track,

OAK PLANK' WIDTH
i SWEET - Hature
WA TG SA Reserve C Total

up to 80(chips) 16 82 15 15 13 141
80-150 19 54 10 14 2 99
150-200 1 13 - 5 3 22
200-250 2 4 2 3 2 13
250-300 - 6 - ~ 1 1 .| 8

300+ 1 2 1 1 S 5

Total 39 163 28 39 21 288

TABLE 3, Summary of the number of growth rings which could be measured in
the oak planks.

NO, OF GROWTH RINGS(WHERE MEASURED)

WA TG SA ﬂg&ggge c Total
50-60 8 11 5 - - 2L
©1-100 6 28 D 7 1 45
101-150 1 16 - 5 ‘ 1 23
151-200 2 10 1 - - 13
200+ 2 u- 1 - - 7
Total - 19 69 10 1e Q 112




Summary of tree-ring samples from Site C.

TABLE 4.

SWC

SPECIES NO.OF CROSS-SECTION AGE DIAMETER (MM) WINTER NO.
SAMPLES ROUNDWOOD CHIPS PLANKS/| AVERAGE RANGE | AVERAGE RANGE cuT MEASURED
1 N 4 SLATS
OAK 21 13 8 (up to 140) 2
HAZEL 48 47 ' 1 20.2 3-37 62.2 13-105 34 6
ASH 22 14 1 3 4 13.3 6-33 56.1 32-110 15 2
»
ALDER 1 A {1€0) 1
HOLLY 9 8 1? c.25-60 82 50-135




Summary of tree-ring samples from the Nature Reserve sites

TABLE 5,

(sWQ/K/G) .

SWQ,/K/G

SPECIES NO.OF CROSS~-SECTION AGE DIAMETER (MM) WINTER| NO.
SAMPLES | ROUNDWOOD  CHIPS PLANKS/ AVERAGE  RANGE AVERAGE  RANGE cyT MEASURED
1 5 ok SLATS

CAK 39 15 24 (up to 176) 14
HAZEL 157 127 11 17 2 see Table 86 17
ASH 23 15 6 2 36.2 8-58 ‘64.3 24+-200 12 5
LIME 30 13 17 (up to 62) | 16
ELM 21 17 3 1 17.5 9-31 60.1 38'—90 17 1
ALDER 1 1 (c40) (50)

JOLLY 19 15 1 3 c25 cl5-40 54.5 35-70 3

BIRCH 5 5 10-40 50-80 1

' DOGWOOD 1 1 (13) 35)



TABLE 6. Summary of huzel tree-ring samples from the Nature Reserve sites.

SWQ/K/G HAZEL

SITE NO. OF AGE DIAMETER (NM) WINTER
SAMPLES AVERAGE ~RANGE AVERAGE  RANGE CUT

SWQ2Z L3 21.9 7=37 53.8 30-85 29

SWQV 39 22.8 5=43 51.5 16-90 19

SWQD 2k 25,9 11-41 62.2 32-90 - 15

SWKD 19 19.1 6-32 57.6 23-90 8

SWGZ 16 i7.5 7-32 55.1 27=-92 9

SWGB 16 19.9 4-30 57.9 17-120 6




Summary of tree-ring samples from Site SA.

TABLE 7.

SWSA

SPECIES 4 NO.OF CRNOSS-SECTICHN AGE DIAMETER (MM) WINTER | NO.
SAMPLES ROUNDWOOD ~ CHIPS PLANKS/ AVERAGE RANGE |AVERAGE RANGE cuT MEASURED
1 ] X SLATS
OAK 28 15 13 {(up to 214) 10
HAZEL 18 18 21.1 11-39 45.2 28-69 12 3
ASH 2 2 : 24-26 60-65 2 2
WILLOW 2 2 (19) 70+-120+ 1
' »
POPLAR 6 5 1 24.8 24-27 60-230+ 4
EIM 2 2 21-22 54-61 2 7
ALDER i 1 (18) (8C) 1




Summary of tree-ring samples from Site TG.

TABLE 8.

SPECIES NO.OF CROSS-SECTION AGE DIAMETER (MM) WINTER| NO.
SAMPLES ROUNDWOOD CHIPS PLANKS/ AVERAGE RANGE AVERAGE RANGE CUT MEASURED
1 & b SILATS
ORK 190 8 12 9 79 82 52 36-71. 100 58-160 11 30
(based on 29 stems
HAZEL 291 249 18 15 11 21. 2-58 50.1 11-119 208 25
ASH 41 26 4 3 8 26. 3-80 57.5 16-105 25 11
WILLCH 88 20 5 46 17 16. 4-25 104 18-180 55
POPLAR 32 18 2 10 2 155 3=36 70 24-112 25
ELM 14 11 _3 17 2-47 57 17-145 11
3
ATLDER 5 3 2 14. 8-21 93 45-160 4
3IRCH 9 9 8 c7-15 37 19-57 3
DOGWOOD 5 5 22 13-30 62 35-117 ©2?




Summary of tree-ring samples from Site WA.

TABLE 9..

SWWA

SPECIES NO.OF CROSS~-SECTION AGE DIAMETER (MM) WINTER NO.
SAMPLES ROUNDWOOD CHIPS PLANKS/ AVERAGE RANGE AVERAGE RANGE cuT MEASURED
1 5 h SLATS
OAK 39 16 23 (up to 221) 19
HAZEL 22 20 2 20.9 4-45 41 17-90 17 3
ASH 3 3 10-13 40-25 3
WILLOW 13 11 2 9.2 5-13 47.8 ‘ 37-60 12
POPLAR 3 3 21.6 13=27 89 47-130 3
ELM 1 1 (12) (50) &
ATIDER 7 7 10.3 7-13 38 30-52 4
HOLLY 1 1 (6) (20)( 1




LEGENDS TO FIGURES:

Fig. 1 Bar diagram showing the span of years covered by each oak
(Quercus sp.) plank cross-matched from the sites discussed 1in
the text, The scale in arbitrary years is derived from floating
chronologles already established from oak planks on the Raillway
and Drove sites, with which the new curves were matched. Dotted
lines and + indicate rings too narrow or unclear for measurement
but which could be counted or noted. Vertical bars represent
outer sapwood, pairtially present on two SWTG planks but complete
on the SWC plank, so that its final ring in year 408 is
equivalent to the felling year of the tree. Detalls of each curve
are given in the Appendix.

Fig., 2 The width of the sapwood compared to tree’age, based on 23
ocak roundwood samples from site TG. The sapwood averages
around 30 years for trees ages 40-70 years,

Fig, 3 A summary bar diagram showing the¢ relative positions of all
the oak site shronologies established for the Sweet track., The
time scale is floating somewhere around 4000-3500 BC., The site
code i1s on the left of each bar; on the right is & number,
indicating the total number of cross-matched planks from that
site, Hatching represents sapwood (the double-ended arrow on the
SWTG bar shows the variation in transition year from heartwood
to sapwood). The solid vertical line represents the bark surface
in one SWC plank and all the SWTG roundwood, equivalent to the
trees®' cutting year 408. Also shown at the base is the ash
chronology, based on 20 planks with three difterent cutting
years (see fig. 12), which could be cross~-matched with the oak
chronology.

Mg, L4 Distribution of the final rings of each oak plank in the
floating chronology m%npared to the position of the planks in

the track at sites R, SA and TG. The horizontal scale is as in

figs. 1 and 3; the end point of each bar in fig. 1 is eqguivalent
to the circles here., The vertical scale is in metres, from
south to north. The diagram was plotted to see if any clustering
appeared, of planks coming from the same part of the tree lying
together in the track. The distribution is random, apart from
a group of inner tree planks from SWSA and outer tree planks from
SWR area W just across the South Drain, There is also a lack of

outer tree planks in the centre of SWR. The pattern seems largely
to confirm the idea that planks were snlit at the felling site
i L}

p——
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and became thoroughly mixed up durlng construction.

Fig. 5 The variation in width of the oak planks and alats from site
TG, omitting the large number of chips under 80mm wide,

Fig. 6 ' Scatter diagrams showing the age/size relationship of 211 hazel
stems from site TG (239 samples), R (37 samples), D (106 samples) and
SA (18 samples). They illugtrate the typical growth trend for hazel,
although the small SA group are noticeably slower-grown,

Fig., 7 Age distribution of all the roundwood stems from the whole track
(hatched; 860 samples) and of the hazel stems only (540 samples). The
majority of stems lie between 10 and 26 years old, and there are

significant peaks at 7 year intervals which may be related to some
system of woodland management,

Fig., 8 The relationship of hayel growth curves to each other and to
curves already eatablished from other sites., The thick vertical line
on the right is the bark surface, and generally the cutting year ia
conslistent at arbitrary year 42, There are however a few stems cut
before or after this date apparently; sometimes this is owing to very
narrow outer rings which are often locally present and may not have
all been recorded, or some may be inter-annual bands. Stems may stop
growing before they are cut (Morgan 1983)., Percentage agreements
between scme individual curves and the mean curves from sites TG and
C are given on the right; the matches sBuggest two pattern groups, one
based in the northern half of the track and the other in the south,

Fig. 9 Histograms showing the age range of stems from site TG of hazel,
ash, poplar and willow, The range 1s generally wide, but note the
11 year peak of hazel stems.

Fig. 10 Histogram showing the range in size of all the roundwood from
site TG. A sharp increase in stems of 35mu diameter is evident,
followed by a gradual fall-off in size’

Flg. 11 Scatter diagrams showing the age/size relationship of steums of
poplar (25 samples), willow (62 samples) and ash (26 samples) from
site ©9G. The ash distribution is.similar to hazel (fig. 6) with
quite slow growth, contraszing with the rapid growth of poplar and especia
willow to very large diameters,

Filges 12 Summary bar diagram of the ash tree-ring curves from all sites
along the track. The scale covers the 162 yeare of the chronology, and
the corresponding oak scale iv also given. A number of samples extend
to the bark surface (thick vertical line) and show three phases of
cutting at least., Cutting year 155 is eguivalent to the oaic cutting
Jear 403, s0 some of the site TG ash planks are later additions
to the trackway. SWR JX6 had some 30-40 very LATrIOW rings on the
outside which could not be measured.
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Plg. 13 Ring-width curves 1llustrating the good agreement between
oak and ash from the Sweet track. Each circle represents the
ring-width, on a vertical scale in mm which is logarithmie.

The horizontal (arithmetic) scale is in years, according to the
oak floating chronology of 408 years. The upper curve is the
mean of 19 oak roundwood samples from site T@; the lower curve
is the mean of 9 ash planks from sites TG and R. The twe
curves match with a t value of 6,19,

Fig, 14 Summary bar diagram of the lime tree-ring curves from all
planks examined in the track; they are confined to the southern
half, No examples of bark surface were recognised so the
felling year is unknown, but since many of the curves end
within the same decade or so, it is probably quite close.

The lime mean curve of 97 years could not be matched to the

oak or ash chronologles,
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HAZEL tree-ring scale,arbitrary years
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ASH tree-ring scale, arbitrary years
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LIME tree-ring scale, arbitrary years
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APPENDIX
Details of cross-matched oak planks from the Sweet track, 1979-1982

Sample no, No. of growth Span in 408 year t value with
rings (sapwood) chronology existing oak
chronology
SWC 23 71 305-375 6.89
120 140 (25) 269-408 4.15
SWGB 31 L3 f120-162 3.38
SWGZ 4 78 221-298 1.98
30 7e 240-311 5.4
SWED 4 176 181-356 5.43
11 54 249-302 5.37
32 103 2L 4=-346 727
SWQD 36 122 122-243 k.45
SWQV 42 +124 +116-239 S5e24
SWQZ 23 65+¢c 60 . 211~275(=-c375) 7493
30 c45+63 (¢100-)146-208 4.89
31 87 101-187 5.83
61 235 68-302 9.88
116 76 122-197 5e 2l
135 61 167-227 6.00
145 . cLO+143 (c50-)96-238 6.25
146 125 107-231 6.26
SWSA 9 7 89-165 6.19
12 267 1-267 7.61
18 36 101-136 L.,62
21 87 85-171 4.18
32 95 12-106 7.84
3L 189 89-277 ’ 10.9
61 54 67=120 3.86
69 50 98-147 4,09
SWTG 7 202 95-296 10.92
29 £30+99 (c58-)88-186 4.51

36 180 77-256 6.65



conte.

SWTG Sk
55
60
76
78
89
101

178
164
142
178
198
91
134
61
68
95
112
154
90
121
221
68+c30
120
2l2
+52+
94
77
71
85

c34h(cly)

219
164
118
82

154
198

139

134-311
104-267
17-158

107-284
83-280

178-268
lh3-2?€

134-104

49-116
92-186
128-239
114=267
101-190
42-162
125-345
210-277
61-180
145-356
+62~113+
109-202
181-257
47-117
113-197
c29-372
68-282
88-251
150-267
19-100
141-294
46-243

79-217

(=c307)

10.25
12,34
5.6
11.95
10,51
9.2
6.58
4,58
4.9
6.35
4,28
6.95
8.05
4.69
3.8
7.09
6s45
7.78
Loll
6.88
.13
4.35
5.51

9.41
9.93
9.67
9.2

7.66
L.36

6.97



cont.

SWTG

SWWA

479
500

508
656
658
679
690
731
749
778
793
828
829
846
869
914
924
952
1012
1053
1063
1064
1073
1076
1077
1080
1082
1092

1121

L
20

70
75

97

65

63

58

60

56

60

107
111+¢50
150

1

134
115

98

89

59
714¢20
96+c?
82

146 (9)
109

88

157
130
119

96

52

197
221

124=-193
200-274

179-275
158-222
151-213
169-226
222-281
78-133
36-95
135-241

135-245(-¢295)

126-275
144-184
345-278
129-243
144-241
34-122

12-90
205-275(=-¢c295)
188~283(~c290)

61-142

,239-384

83-191
56-143
67-223
117-246
127-245
259-354
30-81

43-239
111-331

hebl
4.33

3.87
7.89
13,21
7.0
L.06
3.93
.35
6.48
11.75
9.55
5¢5
6.7
7.03
6,15
3.86
5.13
6.19
8.91
4.02
5.22
0.8
3.04 .
6.3
6.9
7.18
3.63
3.89

7475
Fel4?



cont,

SWwA 23
32
33
L5
L7
L8
58
59
78
95
100
111
115
118
122
124
155

152
205
51
56
60
84
69
64
133
80+¢c20
50
73
59
50
49

80

86-237
118-322
164=-214
91-146
161-220
26-109
8-76
151=214
102=234
246-325(~C345)
90-139
136-208
193-251
199-248
41-89
38490
90-169

94 55
7.56
S.42
L.53
8.55
777
5.56
7.27
10.16
5.81
4.68
3.89
Sk

3463
5.69
5.7

2.99



