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TREE.;.RING STUDIES IN '1'HE SOI'{ERSE'r LEVELS: '1'1'18 SWEE'1' 'I'RACK 1979-1982 

Ruth A. HortSan 

IN'fRODUCTION 

Tree-ring studies in the Somerset Levele 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 procedure and 

value in analysing the wood of lIlany different species and si~es. 

Some of the initial "ims 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 djlalt with the initial construction 

of a floating tree-ring chronology based on oak planks from the 

Railway site (Morgan 1976), and ita extension from planks of the 

Drove site (Morgan 1979). Theae revealed a difference 1n the 

maturi ty of the oalt trees used along the track, an aspect which 

needed further study. 'rl)e posa1bi).ity of 0. difference in time 

between the closely I.\ss oclated Sweet aM Post tracks could only be 

resolved with certainty by tree-ring analysie, SO samples which 

might gi ve thts eviden1!e were being sought. Also 0. certain 

number of samples from roundwood pegs and rails had been examined, 

but the quantities were small for any thorough analysis of wood-

land management practices, and further sampling of hallel, ash and 

the other roundwood species was a priority . 

Excavationa along the track between 1979 and 1982 

provided the opportunity to pureue theBe aims and also to ext'Jnd 

the information already available. The preliminary results are 



reprted here. There is still much comparative 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 resulte with what has gone before, SO there is some 

reference here to earlier sitos, but final discussions will be 

more appropriate when a definitive report 0n the archaeology and 

environment Of the track appears. 

'rhe concept Of tree-ring analysis 

The Sweet track was constructed of a great variety of 

material which falls largely' into two categoriss: 

1. Planks split trom trees, mainly Of oak, with Bome ash and lime. 

2. Roundwood, complete trunks or stems, of hazel, ash, willow, elm, 

poplar, holly, alder, birch and a few other species. 

The same procedure is used in analysing both groups of material, but 

they give different types of information. 

1. Planks 

Oak (Quercus sp.) is the wood species used for dendro-

chronological dating in the British Isles, owing to its widespread 

use and very suitable growth characteristics. 'l'he patterns found 

in the widths of the annual growth rings can be matched with patterns 

of known date to give exact calendar dating; dated chronologies 

extend back to .£ 200 Be so the dating of Iron Age sites in Britain 

is now becoming a possibility (Hillam and ~jorgan 1981). Prior to 

this date, chronologies established from timbers on a prehistoric 
' .. 

site are floating in time, but cen still be quite accurately fixed 

by radiocarbon dating and calibration, and also "ffer the perhaps 

more valuable posfJlbilities of relative dEting between structures. 

The Sweet chronology wae first established on the 

Railway site by cross-matching the growth patterns of 139 planks 
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over a period of 314 years (Morgan 1976). This was then extend~d at 

the end to 349 year a by the addition of 19 planks from the Drove slte 

at the south end of the track (Morgan 1979), which waa dug in 1977. 

The subsequent excavations reported here have extended the chronology 

to 408 years and it now involves over 260 pIanka; the relationships 

of the site chronologies are illustrated in fig. 3. 

The ultimate aim of the oak ohronology-building process is to 

assign absolute dates to the rings and provide a date in which the 

trees were felled and the trackway built. It may also be uaeful to 

determine any pIanka the rings of which do not conform to the same time 

scale, and which may thuB be earlier or later than-the majority. Oak 

is however not as useful for thia purpoae aa ash (Fralinus sp.) since , 
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 informbtion. 'fhe ash and lime (Tilia sp.) pl •• nks 

have also proved useful in chronology::-building, though they wUl never 

be linked to a dated chronology of their own species and rely entirely 

on cross-matching with the oak. 

The planks used for chronology-building usually hava in excess 

of 50 measurable growth rings, necessary to provide a pattern suffi-

ciently long for overlap and certainty in matching. However, since 

many of the Sweet planks were split from the name trees, it has 

proved possible to match Borne shorter series of about 30 rings into 

the long chronology. IfJ;hey do no~ match, it is not known whether 

contemporary but different growth patterns are the cause, or whether 

the wood datos from an earlier or later period. This is a very 

different concept from the cross-matching of short aeries of rings 

in the roundwood. 

2. Roundwood 

The pegs and rails of the Sweet track were made from 

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



4 

Because the tree trunk or stem (as some of them are slight) has not 

been split or trimmed, the growth rings are present from the pith to 

the outside 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 

size of the trees being cut down. If there are more than 25-JO rings 

of variable width, they can be measured and plotted in the same way 

as the long series from the planks. However, their patterns are 

compared with the initial assumption that all the round wood was cut . 
down in the same year to bpild the track. They are posit~oned so 

that their outermost rings correspond, and then examined for similarities 

to see if this assumption is true. The short curves cannot be used 

for absolute dating or for ovsrlapping with material from other periods 

or other trackways - they are viable only for internal relative dating. 

They are also separated in.to species, which generall;,- do not show 

many similarities between each other. ,,' 

Wood species 

Many wood species are involved in the tree-ring studies, and 

some have proved more valuable than others. The ring-porous group of 

oak (Quercus~, ash (Fraxinus) and elm (Ulmus) 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 is very ex~t and reliable - if the poles were cut in 

summer, only 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, diameter and other 

details must be used with more caution for the diffuse-porous species. 

Certain physiological difficulties have presented themselves; it is now 

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

(Morgan 1983), and lime (Tilie) tends to produce locally present rings. 
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rings which are discontinuoufJ around the circumference, but both species 

have proved suitable for meauurement and cross-matching. 

The rings of willow (§alix) and poplar (Populus) are generally 

clear if too uniform and w~de for measurement •. The remaining species 

are particularly unsuited to ageing or determining the cutting season. 

The rings of birch (Betula) are difficult to distinguish, and holly 

(~) has a very fine structure with very narrow rings. 'rhe values 

for these species in the TABLES tend to be vague. The S8ason of 

felling in all the diffuse-porous woods is less certain, since a 

narrow outer ring Gould also have a olimatic Cause. 

Sampling and tree-ring analysis 

Previous experience in the Levels had indicated that almost 

total sampling (a section of each suitably preserved piece of wood) 

was tho only means of deducing exactly what materials had been 

required to build the trackway and how these were related in time 

and space. Very large sample numbers are a160 required to malte any 

deductions about woodland management practices in the past, 

eapecially as ao many species are involved. Thus in the excavations 

reported here, almost all well preserved pieoes were sampled, some-

times several times along their length (the ring pattern may be 

extended by examining both ends of a plank, or the direction and 
height 

rate ofAgrowth can be determined in roundwood). Sometimes planks 

which are to be conserved~re sampled, examined and then put back 

together to go into the conservation tanks (Morgan, Hillam, Coles 

and McGrail 1981). 

It shoUld be noted here that no account has been taken of 

exactly where the cross-secti~n was removed from in the pega or 

sterna (except in the case of some rails). Any references to 

working in the TABLES - split halves and quarters - may be to a 

section near the facetted baso of a peg which is roundwood higher 
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up. The only exceptions were a group of split oak and willow pieces 

from slte TG. The TABLES must not be taken to represent the entire 

track in terms of the proportions of species and the functions they 

served, since sampling was not total. There is also a certain amount 

of selection during the lifting operation in favour of suitable 

species, especially oak planks. However the TABLES give a general 

guide. The figures for average age and dlameter are intended merely 

to show the age variations between the different species and their 

varying growth rates; there is such wide variation that averages do 

not tell us much otherwise. -The TABLES should be consider~d in 

conjunction with the histograms (figs. 7, 9, 10) and scatter diagrams 

(tigs. 6, 11). 

Details of the actual sampling process are given in the 

archaeology report (Coles and Orme, these Papers). The cross-sections 

of WOOctff up to about 100mm in length, labelled and marked with a 

red pin, were transported to the DoE dendrochronology laboratory in 

the Prehistory Department of Sheffield University. The process of 

analysiS has been described in detail elsewhere(Morgan 1979, 1982; 

Morgan, Killam, Coles and McGrail 1981; Morgan, Coles and Orme 1978; 

Baillie 1982). Briefly the sections were deep-frozen and the surface 

planed to show up the growth rings. Under a low magnification (xlO) 

the rings could be counted and measured, using a travelling stage; 

the distance travelled across a ring 18 measured electronically and 

displayed on a digital display unit. 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 overlap. The computer program used for 

comparing the long oak, ash and lime curves calculates Student's! 

values for each point of overlap (Baillie 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. In 
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order to give some support to the proposed matches between the short 

roundwood series, too short for the computer program, a simple 

percentage agreement figure was calculated. It allocates 1 for each 

year in which both curves agree in rising or fulling in l'ing-width, 

o when both curves disagree, and t 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 v:aluec: both for relative and absolute 

dating. One interesting aspect of the Sweet track has 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 archaeological information is ambiguous, and tree-

ring analysis has not yet been able to prove one way or the other what 

ie the temporal relationship between the two tracks. There is however 

some relative dating emerging from the roundwood and the ash planks, and 

p8rhaps when the thorough collaboration of all related disciplines 

which will precede-bhe final report has besn completed, somE> details 

may appear which will help to answer the'dating question. 

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. Schmidt 1981; Becker and Schmidt 1982), who have 

extended their chronologies back to before 2000 BC, with long earlier 

sections closely dated by radiocarbon. In addition there i8 a 

chronology based on bog oaks from Ireland which extends back to before 

6000 BC (Baillie 1982). Until the Sweet track chronology can be cross-

matched, perhaps with one of these, it is dependent on radiocarbon 

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

• 
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six samples were taken from 40 year intervals of the chronology and 

split at Harwell to give 12 dates(Morgan 1979a). When calibrated 

(Clark pers. comm.J 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 high preeision radiocarbon dating is 

becoming available (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 mn a floating chronology is the 

most accurate means we have as yet of dating early prehistoric sites. 

RESULTS ACCORDING TO WOOD SPECIES 

This report deals with the results from each wood species 

1n turn, with a germ'al discussion followed by detailed accounts of 

each individual site. The sites are ordered in the same way as in 

the archaeology report, from Ilouth to north - Cover site (SWC 1982), 

Nature Reserve sites (SWGB, SiIGZ. SWKD. SWQD, SWQV. SWQZ 1981-2), 

South Drain site (SWSA 1979), Turbary site (SWTG J.981) and the 

Wall way site (SWWA 1981). It is clear from the summary TABLE 1 that 

the majority of samples consiHted of oak and hazel; ash and willow 

were quite plentiful, poplar 1s examined for the first time and lime 

is found only on the Nature Reserve sites. 

PreserYation varies greatly from site to site according to 

conditions; the least well preserved wood oame from sites 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 is vital since their context 

is known. Some of the planks were extremely thin and did not survive 

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

freezing that the wood structu.~e could not be examined. On most sites 
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the lOSS~S were )Di/lj~p!al, i ~'~"i~~tr,Cjj,!or example, only 2 oak 

samples ':i>?t of 6 wide Plank8a~?,' a 1:f1:1to,; 21 oak pieces could be 

measured; the remainder were either too~eeayed or had too few rings 

due to their mathod of conversion. 

For details of tho samples from each indiVidual site, 
< • ,:,',:-Q 

TABLES 4 .. 9 should be referred 1:0. 
;~" j 'j (i'Y!:' ,i ~ "'< '/,' i~Z" : ( 

,OAK (Quercus ep. ) 

The existing oak chronology of 349 years, based on 158 

planke from the Railway and Drove sites (Morgan 1976; 1979) has 

already been mentioned in lhe introduction. Almost all the curves, 

109 out of 112, from planks measured from the sites discussed here 

have been 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 ! value indicating 

their similarity, is given in the Appendix. The majority of planks 

have less than 100 rings (TABLE 3) e~tending up to a maximum of 

about 341+ rings (SWTG 379). 

Curves from the site SA planks extended the eXisting 

chronology at the beginning by 34 years, and several curves from 

si tes TG and C extended it at the end by a further 26 years •. Ito 

present length (and it is unliltely to be extended much further) is 

It08 years, the time scale used in this report. 

The form of the bar diagram (fig. 1) has been pu~~ling 

since it first appeared at the RE.ilway site, and these sites ehow 
' .. 

an identical pattern. Usually many timbers frOm a site were cut 

at around the same Hme and their ring patterns all finish within 

a few decades of each other (aa in the limo curves, see fig. 14). 

Here however the curves end anywhere botween arbitrary years 70 and 

1108. Many are quite short. 'rhe only interpretation which seems 

possible is that trees around 400 years old were being felled and 

split into many radial planks. Since these are a maximum of 350mm 
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wide and often much narrower (TABLE 2), and sin0e trees of this age 

and geowth rate probably exceeded 1m 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 from the outer part of th" trunk. (One possible 

example of this can be seen in the Nature Reserve planks (fig. 1) 

where a group terminate around arbitrary year 21fO and another group 

start around this date.) A few wide planks, such as. SWTG 379, 

extend across almost the whole radius of the tree. 

When outer wood nas been trimmed off a plank, ~t is 

impossible 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 

contemporary growth rings. So relative dating is not possible on 

thoroughly trimmed 9ak planks. All the Sweet oak is so homogeneous, 

similar growth rates and patterns, that it eVidently all came from 

a group of trees in the same WOOdland (though see below, for 

differences along the track). It is impossible to prove that all 

the trees were cut down together, though if any were earlier they 

would have to originate in the same woodland. 

The same form of bar diagram appeared for the two other 

Somerset trackways incorporating oak planks, of Lhe late bronze age _ 

the Meare Heat.h track (Morgan 1982a fig.37) and ~L'inneyls Ground 

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

The only sit.uation in which the exact temporal relation-.. 
ship of oak timbers can be determined is when sapwood is present. 

Sapwood is the outer zons 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 indistinguishable from the heartwood, 

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

are unblOCked by growths. Its v lit i a ue n ree-r ng dating lies in 

'!i.,' 
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its quite regular and predictable width, eo that evvn if only one 

sapwood ring can be traced on a timber, it is possible to estimate 

when the tree was cut down by adding an appropriate figure. The 

debate continues as to what this figure should be (,ee Hughes, Hilsorn 

and Leggett 1981; Baillie 1982, 53-60) and data is continually being 

collected to try and find some regional patterns, sloce the figures 

seem to vary from around 20 year. in Germany (Hollstein 1965) to 

around 32 years in Northern Ireland (Baillie 1982). ilariabllity is 

allowed for in + - values of 5-10 years. 

Evidence of Wide sapwood ~ones appeared from .an unusual 

group of oak roundwood pieces from site TG; the stems 'were aged 

40-70 years and had an average of about 30 rings of sapwood (fig. 2). 

One stem of 46 years of age was entirely sapwood. Tlese are higher 

values than would be expected in trees of this age, "nd are 

pazalleled by eVidence from many posts of the Iron A"e structure at 

Fiekerton, Lines. (Hillam pers. comm.). It is not kllown whether the 

rate of transition from sapwood to heartwood varies ,luring 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 fOUled 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, aI' even to have 

become unrecognisable after long depostion in the pelt. Sapwood was 

then found on some Meara Hea,th track planks of the 1<: te bron~e age .. 
(Morgan 1982a), and it was kil.ownto·'survive and be diutinguishahle. 

Two small planks from the Sweet Drove site were found to have sapwood 

but neither was matched into the long chronology(Morgsn 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 builders. 

Among the recent sites, two planks with sapwood appeared 
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from site TG (379 and 1064), and finally a plank with ito entire 

complement of 25 rings of sapwood was found at site C (120). The bark 

surface could be recognissd along the edge of the plank. Its ring-width 

sequence matched the long chronology at arbitrary years 269-408, 

showing that this tree at le~st 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 September until 

the start of growth for year 409 in about May.) 

This felling date is supported by the two site fG planks, 

in which ths transition year frail heartwood to 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 375 for SWTG 1064. 

The addition of 30-40 sapwood rings takes them to a similar felling year. 

In addition a short chronology for the oak stems from site TG extends 

out to' the bark surface and matChes well with SWC 120 and with ths long 

chronology (1 = 4.49 and 2.62 respectively). The cutting year of these 
" 

stems was also arbitrary year 408/409 (fig. 3). 

This vital piece of information has beon sought for 10 years 

and the examination of some 550 oak pieces from th" track. The 

discovery of only 3 planks with sapwood out of over 270 measured is 

certain evidence that it was being thoroughly 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 outside of tho tree where the sapwood lies. 

The defini tion oJ!- a felling date for the Sweet track oak 

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 entabliahad in 

Germany, Switzerland and Ireland, the exact calenda], year in which the 

trees were cut down to build tIle track can be specified. Seasoning 

would be unnecessary and unlikely, so cOllstruction would have followed 
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soon after. This precision of dating is 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 to the artefacts found 

amongst its timbers. 

The second advantage in detel'min.ing the felling date is the 

resulting link between wood species. Hitherto it has not baen 

pos&.lble to demonstrate any link between the roundwood samples, 

mostly UDBr 50 years of age and with a definite cutting year, and 

the oak planks from which an pnknown amount had been lost from the 

outside. No overlap would have existed in any case" Now that the 

most recent 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 oak (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 

is under conSideration, but presents certain practical difficulties. 

Most of the planks were straightforward radial aplits, 

but there waB 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). 'fha moat notable northern example was 

SW'fG 3'18, still in si tu in the track on top 0 f SWTG 379. _ The reason 
-.. 

for using this more difficult method of conversion from the tree 

is not clear, -but may be an adaptation necessitated by the use of 

smaller tress. Such planks are more likel¥ to split lengthwise 

down the rays. 1<'or tree-ring analysis, they rarely provide sufficien t 

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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radial 

the ring-widths of a numper of these were meltsured and matched into 

the overall 
:,%~ 

in the s. 

ph1i',ll010gy. So. it is cleat tha~,~i;Aey also ol'iginated 
!, <"'i~,;qA'" .:j 

'tre8s and" form part 0 f .' the' oak plank asselllblage; they 

probably represent s,urplu~ requirements wllicll were put to good use. 

It was already kpown trom previous'sxcavations that more 

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

track (Railway site) than for the Boutkern end (Drove site). The 

trees used on site R were estimated at over 400 year. old ·and 

over 1111 in diameter, while at site D trees less tha~ 150 years old 

and 500mm in diameter were used. The discovery of more tangential 

planks in the southern track is probably a result of the use of smaller 
i i~ * trees, since it is one method of obtain~g a wider plank., It is 

possible that two different woodland sources were being exploited, 

the northern track builders turning to. the Westhay and Meare 'island', 

while the Bouthern builders may have cut oaks on the Poldens. 1'hie 

aspect of the oak material has been explored with interest in the 

recen t excavations to see i.f any abrupt or gradual change in the 

use of mature or young trees could be located. 

It was found that all plan~s from sites north of and 

including field G (i.e. SWG-K-Q, SWSA, SIVTG and SWlVA) came from the 

northern type of mature trees, while all planks from the sites south 

of field G (i.e. SWF, SIVDllfl1d SWC) were frol1l immature trees. Hany 

of these planks produce curves which end at roughly the same time, 

SilO wing that the plank originally occupied most of the radius of the 

tree (Morgan 1979). This also explains the discovery of the site C 

pls,nk with complete 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 small trench at SIVGB to prove its 



origin o.<t vi1~i ?fi,the pther,! I';,~eypof1etb~~ to speculate that two or 

more groups of track builders we~<t responsible for these variations, 

perhalis working from both ends to meet somewhere in field G. The very 

mature slow-grown oak suggests a Bource in primary WOOdland, while the 

young vi~r"u8 trees 1II.;.y be the result d~ lIt'ell'ious clefU"lIJlces. 

I~ view of the'large quantities of oak planking now 

studied 
~,' :, ,';, -, WI :i·_ <", ,:.! 

fr<?~'''ite~ R, s,~ ~d,',l'G"tJ~;!.p.gra,m was plotted to see if there 

were any concentrations of planks from certain parts of the tree 

lying together in the track, or whether all had been mixed randomly 

during construction (fig, 4).' The latter aituation would probably 

result if the trees were split at the felling site arrd carried down 

aa planks, but group a from the samo part of the tree might be 

concentrated in one part of the track. No concentratione appear 

among the site TG planks, but it is interesting to note the cluster 

01' inner tree planka on site SA contrasting with the group of outer 

tree planka at the northern end of site R (area W) just across the 

South Drain. The central area of site R is also characterised 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 same 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 extent on the bronze age traclts (Horgan 19760.; 19(0), since all 

the growth patterns are very similar. 

Site C 
' .. 

The 19m long Cover site prov:Lded only 21 oak samples, of 

which 13 were thin slats less than 80mm wide, many in a group at the 

south end of the site. The remaining 8 were 100-29Omm wide, the 

wi.dest being SWC 46. Five of tho wide planks were tangential splits 

(SWC 9, 23. 46. 134, 158) and only SWC 120 wae split radially; thus 

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

possible on two planks. SWC 23 is part of the Bame plank as SWD 66 
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at the south end of the Drove site(llss plan Coles & Orms 1979, 62) 

and their ring-width patterns have been merged; this plank is 5.3m 

in total length. SWC 120, a most important piece with its entire 

sapwood 1I0ne preserved, is an insignificant fralment of plank lying 

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

The Nature Reserve Sites 

Site GB - 5 oalt fragments were all wide-ringed r-adial chips up to 

130mm wide. Only one piece (SWGB 31 a broken stcay plank with 43 

rings) was measured, but the short series could aot be matched with 

certainty. The best fit wa~ at years 120-162 of the oalt ~hronology 

and an early position wo uld be likely wi th such '<ide rings. There is 

no correspondence with the typical growth patterl from the Drove and 

Factory sites. 

Site GZ - 10 oalt pieces consisted of 4 chips and 6 planks up to 200mm 

wide (SWGZ 21, a thick tangential plank). SWGZ _Ll and 26 were not 

radially split but thick secondary cut.s. Again;he wood was fast

grown; only two planks (SWGZ 4 and 30, adjacent fragments lying bext 

to the track) were measured, and their growth patterns matched well 

wi th the existing oalt chronology. They are so L r the most southerly 

examples of planks from the very aged orutS used on the northern length 

of track. 

Site KD ":' 5 samples consisted of 2 chips 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 the east, and they were possibly once the .. 
same piece. All three were measured. The long ling series from 

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

from near the outside of the tree; by contrast tha very wide rings 

(2-4mm) 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 small oalt fragments, 3 chips and 2 sm~ll planks, all 

lay together at the north end of the site and cou.Ld have originated 
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in two planks - two were wide-ringed and two narr"w. Only SWQD 36, 

an in situ single-pronged plank 130mm wide, was masured and matched 

early in the chronology. 

Si te QI! - the only oak piece WDS a plank 250mm wide (SVlQI! 42) 

protruding from the sec tion j . it was partially measured and the 

pattern fitted the early part of the chronology. 

Si te Q.Z - 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 be measured on 

8 plarutsj the longest series cmne 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, while SIVQZ 135 was a narrow plank in 

si tu at 10-11m, 

Of especial interest were SWQZ 145 and 146, wide planks lying 

on or beside lime plank 144, and about 1m west 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 (Colee and 

Orme 1976). Oak is rarely associated wj,th the Post track,u6ua11y the 

planks are of ash and lime. The ring-width curves of these two oak 

planks lie in the early part of the long chronology, and there is no 

reason to suggest any difference in cutting date or origin. They 

could represent debris washed off the Sweet track during flooding, or 

if they are 1!L§tu they could suggest contemporaneity 'of the two 

tracks. In the absence of sapwood or bark surfaco, it is impossible to 

determins the rela ti ve da tine'. 

Site SA 

this '1.5m excavation produced 28 oak samples for examination, 

consisUng of 7 planks, 11 stray fragments, 2 possible rails and 6 rail 

or board pegs, a wider range of functiolls than is uSllal in oak. Widths 

ranged from 70 to 240mm, as well as a very thin plan:, 320mm wide at 

the north end of the I3:Lto (SWSA 1) which had comple .;ely decayed, A 

further 8 samples WerB too decMyed and distorted for examination, but 

" J 
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the ring-widths of 9 planks were measured (with duplicates from 

SIVSA 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), 

'rhe timbers include 4 board pegs (SWSA 9, 18, 21, 69), chunky 

radially split pieces found also on sites TG and WA to the north; 

they are 60-90 x 30-40mm in cross-section. Their correspondence 

with the plank chronology shows that they were split out of the 

same trees, and they probabl.¥ represen t surplus and waste, 'l'hey 

also indicate that round wood was not vital for pegs~ 

Site TG 

'1'he 59m long Turbary si to produced prolific quanti ties 

of well preserved oak, the only losses being some of the in situ 

iJ]anks, 82 samples under 80mm wide were classed as chips, largely 

radial but wi th a few tan/,en tial; many were wide-ringed, They may 

represent trimmings from the planks, perhaps to remove the inner 

'feather-edge' which would sug/;est some on-site woodworking, This 

is further confirmed by a chip of sapwood (SI'ITG 721); several lVere 

also found on the Drove site (Morgan 19'19, 66). 

'l'here were 79 samples from slats and planks, largely in 

the range 80-150mm wide (fig,'5, TABLE'2) up to a maximum of 335mm 

(SVITG 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 Colss and Orme, these Papers). Most of the 

planks were radial splits, but 3 were tangential; SWTG 545, a 

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 si tu on top of the rail, parallel to and 

slightly on top of SW'fG 37'1 at 38-43m. It may represent a repair 

or strengthening of the w:a:'_king surface, Unfortunately its 

chronological relationship to all the other timber may never be 
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known - it had only 38 growth rings and such a short series may not 

have a sufficiently unique pattern to match to the long chronology. 

8 planks were too decayed for rinb-width measurement, 

leaving 5~ planks and 12 of' the larger chlp£' to be measured. There 

ia a higher proportion than Ilsual of ring series of 100-200 years 

(TABLE 3), up to a ,maXimum of over 3110 years (SW'l'G 379 - the uncertainty 

is due to the severe difficulties this important plank presented in 

measuremont). 63 out of' the 69 curves were readily cross-matched 

with the existing chronology between years 12 and 384 (fig, 1), the 

remainder being very short sel'ies. A working master chronology from 

20 of the curves matched with the existing chronology with a t value 

The two planks with sapwood from the TG site (SIVTG 379 and 

1064) have already been discussed. 

In addition to the planks and chips, this site provided a 

new category of material, oak roundwood, which has never 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 91tmm in diameter and 49 years 1.n 

age, so are more subs tan Ual than the general peg wood. 9 of the stems 

were used as transverses, 2 as,pegs, ona as a rail and the rest were 

stray. There is no evidence to suggest they were the branchwood from 

the trees split for planks; they are straight-grained and slow-grown. 

The wide sapwood zenas, averaging around 30 years, have 

already been discussed (f1g.2). The maturity of the stems enabled 

the ring-widths of 22 to be measured over a maximum of 71 years; 20 

were readily cross-matched and all 16 with undamaged bark surface 

were cut in the same year (sample numbers SWTG 39. 74, 122, 165, 169, 

419, 422, 516, 582. 737, 808, 847, 973/1029, 1024, 1032, 10Jt3, 1117, 

1124 and one of unknown context). The 20 matched curves were averaged 
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into a 71 year master chronolo~7' which was,tound to match the long 
,- ) ,', 

chronology ending in year 408, the same tell~.ng year as the plank with 

bark surface (SWC 120). This was confirmed by 1 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 chronology (see below) with a t value of 6.19 

(fig. 13).' Thus all these trees were cut down at the same time. 

One roundwood stem (SW'rG 260) does not match the others in 

the same pos:l,tion, but shows a match 14 years earlier (1 = 4.35) and 

it may be a reused piece •• 

Site WA 

Much of the oak from this site consisted 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 

.t;!'ack. Five small pieces were split tangentially, of which 3 were 

board pegs (SWWA 39, 40, 41, 73, 80). 

The ring-widths of 19 planks were measured and cross-matched 

(fig. 1); many of the curves were quite short and lie in the first half 

of the chronology, from the inner parts of the trees, 

A number of split pieces 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) 
WI 

Some 684 hazel stems have now been examined from the entire 

Sweet track, and their growth characteristics are becoming more 

familiar and better understood, especially since a study of modern 

hazel commenced (Horgan 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 (fig. 6) show 

a typical growth trend for hazel, represented by material up to 60 

years old and 110mm tn 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 'l'G samples, it 

Qi9came clear that a greater nwnber 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 peaks at clear 7 year intervals from 4/5 years on, that 

is at 4/5, 11, 18, and 25 years of age. Further st~dy will now be 

needed to see tf these concentrations are related to human intervention 

in the woodland, or whether they could represent a natural distribution. 

Traditionally hazel is cut on a 7 year cycle, and this practice may 

extend back to the Neolithic. 

In stems with sufficiently long and clear growth ring series, 

the widths were measured and the patterns compared, assuming at first 

that all the wood had been cut in the sallie year, Seyeral groups 

already existed from sites Rand D, and they also were compared. 

Since computer analysis cannot be used to substantiate the matching 

of these short roundwood curves, percentage agreements were calculated 
. 

for some of the pairs to show the very high degree of similarity which 

can occur. Hean curves had been made for groups of stems from 

sites TG and C, and it did seem that individual curves compared to .. 
these mean curves either matched one or the other but not both. The 

curves which match better with the 1'G mean largely originate in stems 

from the north end of the track down to SWQD (fig. 8), While those 

which match better with the C mean are largely southerly in origin 

(with the one exception from SWSA). This is • preliminary deduction 

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

eVidence does support that from the oaJ< - tbat the wood used in the 



north of the track ruay have coma from a differant source to that 

used in the south. 

Most of the curves end in the BRme 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 outer growth 

rings whlch could riot be clearly distinguished (and must be treated 

with caution - see Morgan 1983) or damaged and discoloured outer 

wood. There is yet 110 evidence for the rings of hazel to be other 

than annual, so the Gurves Which extend beyond year 42 are more 

difficult to explain. They may represent later repairs and additions 

to the track; that wood was added later is almost certainly preved 

for some ash 'planks from site TO (see below), BO the track roust 

have been ln use for a few years at least. 

There is not much eVidence for the narrOw rings and poor 

growth found in modern hazel (Morgan 1983) and the often wide-ringed 

stems especially in the southern track show that b8zel was 

thriving in the Neolithic; it was obviously available in very large 

quantities in the vicinity of the Sweet track, probably growing as 

an under storey shrub to oak, ash and lime woodland on the surrounding 

hills. There seems to have been little selection for size of stem; 

generally anything larger than 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 porhaps by draw-felling rather than clear."felling. 

The poles were probably being cut in winter - 357 out of 536 examinod 

have a wide outermost ring showing completion of the year's growth. 

Site C 

The 48 stems from this site had been used mainly for pege, 

but eome large paste thought to be associated with the poat track were 

also hazel (SWC 3 at 41ft, SWC 8 at 15m and SWC 12). The stems averaged 

I 
:~ 
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20.2 years in age and 62mm in diameter (TABLE If). 28 samples were 

wide-ringed. and con trasted to the slowE,r "rowth found in hazel 

farther north in the trackj this tanden(;y towards fastar growth has 

been noted in wood of all speciee at the south end of the track. 

snd supports the idea Of'S different woodland source. 

The ring-widths of 6 pieces 30-39 years old were measured 

and all were cross-matchedj 4 were cut in the Llme year (fig. 8). 

including two of the posts. so if they are part. of the Post track 

the hazel evidence would suggest contemporaneitJ. However SWC 12 

and 44 appear to have been. cut 2 or 3 years )rbviouslYj with the 

knowledge that hazel can cease to form annual r~ngs while still 

aliv<' (Horgan 1983), it is possible 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 Natu~e Reserve sites 

Details of the hazel from all these sites is summarised 

in a separate TABLE ('l'ABLE 6). 

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 (Morgan 1983). 

Site GZ - 16 stems averaged 17.5 years in age and 55.1mm in diameter. 

One had been split to a rectangular ~ross-section across the pith 

(c~ SWQD). They had been used as pegs ruld ons was a rail. 

Site KD - 19 stems averaged 19.1 years and 57.6mUl in diameterj two 

had besn used as rails (SWKU 8 and l~) and 9 ao pegs. 

Site QD - this site produced 24 hazel samples from rails. pegs and 

stray pieces. aged on average 25.9 years (higher than usual) and 

62.2mm in diameter. Two had a rectangular cross-section. split 

right aeroas the centre of the trunk. stmilar to examples from 

SWGZ and SWQZ. 

Ring-widths of 6 atems were measured: SWQD 1 and 5 more 
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closely associated with the Post track to the west, SWQD 52, 59 

and 60 which were pege 'In ths Sweet line, and SWQD 56, 1m west of 

th"s Sweet. 'fhe pair of pegs 59 and 60 have very similar growth 

patterns and probably came from the same stool or stem; 52 and 

56 are veny similar too, but QO not resemble the 59/60 pattern. 

They match better with the SWTG and the SWC mean curves respec-

tively (fig. 8), 

Site QV - 39 hazol samples from this site included 17 with zones 

of very narrow outer rings which, judging by modern examples, may 

suggeet they were declinill'g or even had stopped growing. before 

they were cut down. This rather suggssts 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, all 

aSSOCiated with the Sweet track (SWQV 36, 44, 56, 63, 65, 79); 

all but SWQV 65 matched well with the SW'l'G 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. Viith SWQV 36, it layover 

lime plank SWQV 29. '1'wo stems from adjacent SWQZ also pontdate 

the main hazel cuttlng date by several years. 

Si te QZ - 43 hazel stems averaged 21.9 years in age and 53.8mm in 

diameter. 11 had very wide uniform rings, a feature which is .. 
unusual in the Sweet track ba~el except at the southern end (see 

site C). Most samples were from pegs and stray pieces, with one 

rail SWQZ 4. Another example of a l'ectllngularcross-section came 

from this group. 

The ring-widths of 5 stems W8re measured and cross-matchod. 

SWQZ 118, 133 (stray peg) and 153 (planl< peg in hole of plank SWQZ 

22) matched the SWTG mea~ curve with the same cutting year, while 
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SWQZ 19 (rai l peg) a nd 44 ( s t ray ) ma t ch 8 and 9 y ear s late r with 

high percen tage agre emen ts (fig. 8). Wi th ano ther s t em from S'i/GV, 

t hey may repre sent a la t e r phas e of repair a nd a1dl ti ons t o t h 

str ucture. 

Site SA 

The site yi eld ed a t o tal o f 18 s t em s u B ~ d a s r ail peg s 

(12 sam ples), pl ank pegs (4 samples ) and strays (2 samples). They 

averaged 21.1 years in a ge an d 4 5. 2mm i n diameter , this bei ng a 

much lower figure t han usual though t he age is consi s t ent with all 

othe r sites. The slower g rowth is apparen t in t h e s cat t~r di a grams 

(fig. 6) , but the s a mpl e s i ze i s too small to r e ach any definit e 

concl usions. 

The ri ng-wi d ths of 5 s tems were measured; 4 were opposing 

p eg pair s at 1m ( SWSA 26 and 2 7 ) and Gm (SWSA 5 and 6), and in e ach 

CB s e the growth pat t e rns we r e almost iden t i c,l, ugges ting an 

origin in t he sam e s t em. The other sam ple SWSA 59, a stray pi e ce, 

mat ched we l l with the 5/6 pair and t he SWC mean curve, whi l e t h e 

26/27 pair matched better with t h e SWTG lIean curve (fig. 8). 

Three of the stems could have baen cut one year before the main 

hazel cutting date, though i t i s po s sible a r i ng could no t be 

distinguished around t he stai ned a n d often damaged outer surfac e . 

Site TG 

The very lar ge sampld si ~e from site TG - 291 s tems 

gave the opportuni ty to ~ta1n s ome detail ed d a ta on age, 6i~e 

an d relat i onships fro m one l ong s t retch of the t rack. Th e average 

a ge of the sterna i6 21.4 y ears a nd the diame t e r ~J .l~~. The 

histogram (fi g. 9) show s a peuk in stems a ge d 1 1 yea rs, too 

s i gn ificcnt a p eak t o o ccur by chance and i ndicat i ve of s ome 

in te rven t ionj perhaps an area of hazel had b e n cleared 11 years 

previo usly for some o t her p urpose. 

Th8 rinc:-w i dths o f 2 l j stem!; US0U a s pegs and rails . 
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were measured , a nd 18 cra SH-matched ( ~WTG 11 , 20, 85, 91 , 96, 126, 

174 , 282, 286 , 293, 331, 31~1, 357, Lf 06, 409, 42<1, 837, an d 1003 ) 811 

en ding in the sam e year, arb it rclry cu tt i. ng year L12. Th ey have been 

averaged into a me an curve, u s ed in com parisons with ha ze l fr om 

el sewhere a l ong the t ra ck ~fi g. 8). Twu o t her pegs ( SWTG 56/817 a t 

18m and 168 at 30m ) were mo re ma t ure ffitd the i r Grow th pa t terns 

matched wel l together over 58 y ears, but they dc) not match t he l arge 

group. Thi s is not evi dence that t hey were cut at a ditferen t time. 

Site WA 

22 hazel pegs averaged 20.9 years in bge and 41mm in 

diameter, another group comparable to the SWSA hazel tor -i ts slow 

growth. The ring-widths o f 3 stems were measured and cross-matched 

well with the SWTG mean curve, t ho ugh none were i n si tu but l ay just 

to the east of the track. SWWA 104 and 148 ended i n t he same 

cutting year but SWWA 13.3 had tWll mo r e growt h ri ngs an d ma y be a 

l ater add i tion ( fig. 8) . 

ASH (Fraxiious sp.) 

Ash is t he onl y wo od to be us ed to an y extent bo th as 

r oundwood fo r peg s and rails , an d a s spl i t timb er for pl ank s ; th e 

l atter are howeve r mo re of ten a ssoc i at ed wit h the Post traclt: and 

do not s eem to have f ormed par t of t~e Sweet wal kway which was 

pr obably exclusi ve ly o f oak pl an lt s. Ash trees would have grown in 

mixed woodland on t he s urru undin g higher gr ound , wit h lime and 

oakj they were small er a~d pro bably ea s ier to f el l and s pl it than 

oak, so would be a sui t a bl e c ho i ce fo r a temporary structure l ike 

t h e Pos t t rac k. 

'l'he ash r und wood is r egularl y 50- 60rum i n diameter and 

20-25 years old , alt houg h s t ems from site e wer noti ceably 

yo unger. Growth tended to e slow and the scatter (fig. 11 ) is 

very simil ar to that for hazel ( fi g. 6 ). Only 15 round wood 

http:cutti.ng
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pieces were measured from site TG and th e Nature Reserve, and they 

show considerabl e internal consisten cy but not muc h simil ar i ty i n 

gr owth pattern between si t es. The large gro up of ash pegs fr om t he 

Rai lway site with a l mobt i dentica l growt h patt erns (Morgan 1976) doe s 

not extend to other sites al on g the track. 'l'he l a ck o f corre sponden ce 

between ash curv~a from different parts of the track doe s not suggest 

they are not con temporary, but it i s more l ikel y that they ori gi nated 

in different woods, and from dif feren t parts of a tr ee of which t his 

may be a feature. Aah is l ess sensitive to external conditions than 

oak, resul t ing in a l ack of varia tion in ring-width, and this in t urn 

reduces the quali ty o f cross-matching. 

Four of t he more mature roundwood sampl e s (more than 50 

rings) were compared t o the r i ng r ec or ds from ash planks , whic h had 

up to about 120 rings. Nine planks f r om t he si tes under discussion 

were added to 7 a l ready examined from the Rail way and Drove sites. 

Ages and di ame ters sugge st the fe lling of a f ew tr ees 100-150 years 

old and around 500mm in diameter, and a fe w t rees 50-70 year s old and 

around 200mm in diameter, 8S well as the younger roundw ood. The trees 

wer e not split radially; mo s t planks r esembl e half a t angential an d 

are narrow and thi ck. 

Al l 20 curves fr om these timbers were ,;ross-rna tcbed i n to 

a l ~2 year fl oating chrunology (fig. 12). Ash has no recognisable 

sapwood, so th e cutting date 1s only determined wh en the bark s urface 

can be recognised. Fi ve of t he samples had a de finite bark s urfa ce 

and 3 po esibly extended to the outSide; t hey show elt lea st 3 cu t t ing 

pha ses for the ash. Two or three pieces were cu t i n arbitrary year 

124, th r e e or fo ur i n year 155 and one i n year 162 or l ater. The 

o thers may fal l into any of these gro ups or th ey may have al t erna tive 

cutting years. 

The 162 year chronology was then compar ed t o th e oak 

chronol ogy i n t he ho pe of rela ting Lhe cuttinG years of each ; the 



two curves were found to mat ch with the ash cut t ing year 1 55 equival en t 

to the oak cut t i ng ye~ 408, thought t o be the cons tru c t ion dat e of 

the track or thereabouts. 'l'be close st. link i s wi t h the 71 year oak 

roundwood mean curve from si t e TG (1=6.19; fig. 13). Thus the as h 

cutting years show tha t some wood was cu t 31 yea r s before t 18 trac k 

was built, and more was cut a f ew years after cons t ruct i on ( f ig . 3) . 

A closer study or the t ree-r i ng and archaeologi cal associations of 

these planks and t heir r elationship to o t her Post and Sweet wo od may 

help to understand thi s infor mati on. 

The good correspon den ~e f ound between the growth patterns of 

oak and ash bas important dendrochr onol ogica l implicat~on s. Ash is 

occasi onall y found in archaeolo gi cal contexts, but never i n suffi cient 

quantity to create a referenc e c hronology f or absol ute dating, so i t 

rel ies entirely on possible cro sB~ma tching wit h oak. This was first 

demon s trated on l ong chronologies fr om the Urnfie l d se t tlement of 

Zug-Sumpf (Huber and Merz 1 962 ). Calton an d Fletcher (1978) fo und 

poor a greement between the two s pe cies in mo dern exampl es, bu t the i r 

study was based on only a few quite young trees. Eleven th century AD 

ash used in pits, house s and corduroy pa thways of Dublin is being 

ana l ysed and compared t o the dated oak chronol ogy fr om th e si te 

(Baill ie 1982, 234 ). The Sweet eVidence that the growth pat terns of 

oak and ash can under certain circums t ances be correl ated i s the 

f ir st proo f in Uri tain , and holds out hope f or t he future tha t there 

is some value in examining preser ve a s h woo d. It also s eems to be 

• 
t r ue t hat ash was not a s tho roughly t rimmed as oak , and tha t re cognit i on 

of t he bark surface on a proportion of sampl es is of inva l uable 

1mportan ce f or rela tive dEl L .ng, whereas oak rarely provides t his 

i n for mat i on. 

Site C 

'rhi 6 6i t e produced 22 <lsh pieces, o f whi ch 7 were planks up 

t o 160mm wide, and 1 5 were roundwood. The latter averaged 13.3 years 

in age and 56mm in diameterj al l were wi de-ringed and cut in winter. 
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At l east 9 roundwood samples had been u8ed as pegs i SWC 159 and 1 60 

are an opposing pair ot r.il pega at 8. Sa, probably trom the same 

stem. 

Two split pi eces had been used as rails ~ SWC 64 (:176/461) 

extended trom 16 yo 19m and was 115 x 50mm in section, while SWC 422 

was 160 Z 70mm i n section. The ring-wi dths ot SWC 422 and 25 (a 

stray piece to the west ot the t rack ) were measured and matched ; 

SWC 25 haa an uncertain bark surface and may have beep cut in 

arbitrary aah year 125 (=oak year 378) while SWC 422 ends i n year 

139 (~oak year 392) and t hus. postdates this year though by how much 

i s unknown. I t could belong t o the group cut in year ~ 55 when the 

track wa s built (fig. 12 ) . 

The Nature Reserve Si t es 

Site GB - 6 ro un dwo od samples were ased 10-23 years and we r e 35- 65mm 

i n diameter. Four were winter-cut and 2 wide-ringed . 

Site GZ - 4 a sh samples came f r om a rail ( SWGZ 1) and 3 pegs. SWG!. 16 

and 46 wer e oppos1ng peg s f rom the same ~ tem. They were 23-36 years 

old and 55-8 0rum i n diameter. The growth pa tter n of SWGZ 1 mat ched 

well wi t h two pegs from further north (SWQV 28 an d SWQZ 16) wi th t he 

s ame cutting year, t hough littl e correspondence ccurred wi th aah 

r oundwood fr om elsewher e along the tra ck. As mentioned before, thi s 

does not sugges t a different cutti ng date , but merely that pr oo f o f 

cont em poraneity is l acki ng. 

oS"!. t~ - t his s1 te produced only 2 ash piec es, aged 14-1 7 years and 
• 

40- 50mm in diame t er, bot h winter cu t. One was a rail (SWQD 37 ). 

Si t e QV - 5 ash sampl es included one pl arut among the roundwood, wh i ch 

was 50-90mm in diame t er. An in si tu peg SWQV 28, among many haz.el 

pegs. wae cross-matc hed with peg SWQZ 16 and rail SWGZ 1. Two 

other pegs l ying between the two groups of planks on the Site, 

SWQV 32 and 37, were measured and t heir patterns matched the plank 

chrono logy; they ext end to the bark surfac e and wer e cut in ash 
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year 155, the track co n struc t ion year (fig. 12). 

The plank SWQV 2 lay at right angl es amo ng the pile of l i me 

planks; its grow th pa ttern ended in arb i trary year 103 o f the ash 

~hronology and i ts cut t ing ye ar i8 unknown. 

Site QZ - 6 ash sum pl es consisted of 5 roundwood and one plank 1 20mm 

wide (SWQZ 105). I t s growth pa ttern extends to the bark s urface and 

it was cut in arbi trary year 124 of the ash chronology, 31 years 

before the track'o construction. It wa s a stray piece, a s was t he 

other a sh plank cut i n year 124 from the Rai l way s i te (area W) , 60 

neither may be connected to the t rack itsel f. 

The roundwo od in cl uded 2 wide-ringed and 3 n~rrow-ringe d 

pieces. The pa t t ern o f SWQ Z 16 ma t ched with SWQV 28 some 4.5m t o 

t he s outh and wi th rail SW GZ 1. 

Site SA 

Two ash s t ems both used as rail s were 24-26 y ars old and 

about 60mm in diameter. They were winter cut. 

Si te TG 

This site produced the largest ass emblage of ash, 33 samples 

of roundwood and 8 planks. The round wood averaged 26.5 years in age 

and 57.5mm i n diameter ( TABLE 8 ) tho ugh the range is wide (fig. 9 and 

11). The r i ng-widths of 3 stems were measured: SWTG 118 and J 23 were 

a pe g and a t ransvf·rse almost opposi t e each o ther a t 21m , and their 

patterns of grow th are almo st i dentical. They also resembl e over 

their 39 years t he mean curve f or 5 aeh pos t s f r om the Drove si t e -. 
(Morgan 1979, 71 ) with th e same fe lling year; t he agreement reached 

73%. SWTG 320 had only a short and dissimilar pa ttern of grow t h. 

A concent ra t ion of ash planks l ay on t he track surface at 

32-41m. They were ro ughly r adially spli t wld up t o 290mm wide. The 

growt h patt er ns of () were meas ured ( SWTG 383 , 389 , 398 , 4j3, 439, 

449/146 ; 147 was to o dec ayed) s well as t wo rai ls 443 and 1030; they 

ell cr oss-matc hed into a 112 year chr onology and were so similar as 



to suggest an or i gin in the SilID e ()r adj acen t tr es. 'rhi s in t urn 

matched the Rail way site chrollolo gy and l ed t o t he cr ea t i on of t he 

162 y~ar mean cur Ve r epresent i ng the enti r e t r ack (fi g. 1 2 ) . 

SWTG 383 h s posbiLl e uark surface and along wi th 433 end s 

l ater than the general cuttin[ yee r 155, s6 i t a ppear s that t hese 

ash pl anks were later a ddi tior.s and r epai rs to the track . The o t her 

planks coul d also end l ater t an yea r 155 ; it is likely t ha t they 

were all cu t at the same time s i nce they are posi t ioned overlappin g 

each other and have such simila r growth pa tterns . 

Si te WA 

1'hr ee s mal l ash pegs were 10-1.3 years old , 40-45mm in 

di ame ter and winter cut. 

LIME (1'J lia s p. ) 

The us e of lime i n the track way is con fJned to th e ar ea 

of the Nature He serve , espe cially f i eld Q. It has be en examined 

befor e - pl ank fr om the Dr ove 3ite enabl ed an 81 year mean cur ve 

to be produced (Horgan 1979); a nd i n German y th e wood wa s us ed for t he 

pan els o f paintin gs whi ch ha ve ,Jeen us ed for dell drochronologi cal 

da U ng ( Kl ul n 1979). Mo dorn l i l.18 is renowned fo r the con to r t ions 

of i ts growt h r in gs an d .1 r locdlly prekJe nt rings (whi ch disappea r 

a round part o f the C 1 r C l1Ul f~r enc() ; the se di f ficu l ties we r e not no t ed 

in the Dr ove l ime , nor here wi th the exceptton of t he SW QD gr oup 

whIch had s ome very narrow ~d l ocal l y present rings. 

Lime does not oc cur as roundwood and presumably was 

considered unsUitable f or pegs. Mos t of t he planks were radial , 

though 4 were cut right across t he pith and 3 were tangential. The 

wideet radial plank was 180mm (SWQV Z7) and the widest cut across the 

pith (hence almost diameter) was 220mm ( SWR SX 30 - planks trom previous 

excavations are a l so included) . Thus lime trees up to about 350mm 

in diameter were being f elled and split, but the majority were 
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pr obably a b o ut 200mm in d i a meter. The maximum n umber o f rings 

recorde d is 15, and the majo r ity span 40-60 y e ar s ; e v en a l lowin g 

f or the l os s o f some outer wood, the limes we r e probably a r ound 

70-80 y ears ,)ld when felled. ThE:Y would have grown on the s urr ound i ng 

hil l s with 0 9.k and ash. 

Th e ring-widths of many Jlroe pl a nks from the t ra ck have be en 

mea s ured tho ~gh a few were too d e cayed, and the wood is n ow very soft 

co mpared to ) ak and as h. Cross-matching revealed two tre e groups, 

planks or fr l gme n t s whi c h probably came f r om the same t r e e, fr om 

th e Drove si t. e an d si te QD (fig . 14). Ot h erwi s e pairs 01" s ma ll 

group s o f pl,mks tended to match each other well wi t h i n eac h ind i i dual 

s i te and not s o well wit h the assemblage a s a whol e . This sugges ts 

t h e use of s l ngle t ree s in eac h area. Computer-calculat ed t values 

b e t we en corr e l ated cur v e s lie b e tween 2. 8 and 4. 8. 

The bark Burfa ce wa s never r ecognised, being v ery soft 

and eroded, so no fe lling da tes can be determined for t h e l ime. 

The c urves do however end qui te uni forml y aro und arb itrary years 

80- 90 that t h e year( s) o f c u t t ing cannot be very far d istant . 

A mean curve o f 97 years wa s ca l c ulat e d from 16 i nd i vid uals 

and c ompared to the a s h and oak mean curves, in the l;!.ope ot linking 

together t heir t i me scal es an d cutti n g y ears, but no cDrrespondence 

could be found. This is untor tunate in view o f ~he f r equent 

association of lime wi t h ash in t h e Pos t track. 

The Nature Reserve s i tes 

Site GB - two lime planks 7 0-100mm wide were f ound, one used as a 

rail ( SWGB 1) an d t he o th e r lying to t h e wes t (SWGB 47) j the short 

r i ng s equ e nc e of the latter was mat c hed into the l i me Chronol ogy 

( fig. 14 ). 

Si te GZ - t wo lime p l a nks SW GZ 2 and 3 were 140mm wid e a n d bo th l ay 

ad j acent o n the Swee t track - this combi n ed wi th t heir very simil a r 

gr ow th pat t erns sugges t an origin i n the same pl ank or t r ee . They 
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cross-match wi th the overal l chronology ending in a r bitrary year 81. 

Site KD - two planks consisted of one st ray ra d i~l pie ce (S WKD 20) 

and a t a ngential pla nk lOOmm wide ( SWK D 30) ly ing Ci illo ng the Swe e t 

timbe r s bel ow the rail and an oak pl a nk SWlm 4 . 'l'heir ring-wid th 

patterns were v ery s i mi l a r over D combined span o f 36 years , whic h 

is provisiona lly ma t che d i n t o the chronolo gy end ing ill year B9 

( fig. 1 4 ) . 

Site QD - th e l argest group of 14 samp10 s all came f r om the 1. ine o f 

the Post t rack. A glan ce at t he pl a n suggests that many of the 

pi eces we r e once part of th& s amo plank, an d this is suppor te d by 

the very simil ar growth pattern s . All the sampl e s were radi 

up to l50mm wide. Th e ring-widths of 7 we r e measured, a n d show a 

much greater year t o year var iation in r i ng-wi d th t han had previ ously 

b een noted for the Swee t lime, wi th s ome very n a r row lo cal ly pr e sent 

rin gs whi ch ma ke an accurate ring pat t ern di ffic ul t to record. Th e 

patterns wer e almost i d enti cal and could be averaged fo r comparison 

with t he other l ime c urve s ; t he latest r i ng I le a in year 97 o f the 

lima chr onology, proba bly close to the cu tting year. This group end 

a li ttle l ater than th e others (fig . 14) and were either cut later 

or reach n earer to the felling year. 

Si t e QV - 9 s a mple s came fro m planks and chips up to l80mm wi d e . 

SWQV 27 and 29 h d been us ed as f1 Sweet track rail, held down by 

P (3[; S . Several so.n,ples were in a very de cayt.d s t t e I but SW'~V 19 

and 27 were me a s ur ed an d ~ad almost identical growth patterns , .... 
s uggesting a common or l gin. Al so ident i cb l is the patt ern from a 

plank sa mpled fr om a 1980 tracing si t e just to th e south ( SWQ~ ; 

Coles a nd Orme 19B1). This gro up of thr ~ e was cross-matched i n t o 

t he lime chr onology ending in y ear 79 ( f i g. 14). 

,s i te Q,:!. - on e pl a nk 170mm wide wa s cut across th e centre of the tree 

( :)WQZ 144) j it l ay to the we s t of the Swee t wi th t wo oak pl ank s 

SWQZ 145 and 146 B JI J s ome pegs , a nd i6 probably linked with l i me 
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fd ",nk s found at th o so uthern end o f the Rai "l vay it e ( C ol t.'~ ; and 

Orme 1976 ) . 'rh e e were not sampl ed i n t he e,u'l ; stage s o f tr e 8

r ing analysi s. The ring- wi dtlJ pa t tern o f S I'/(l Z J 4l.j- ml1t c he d t he 

lime chronology endin g i n year 76. 

WILLOW (Sali x Bp. ) 

The 103 sampl es of willow exami ned were confined to the 

northern sites, especially s ite Ta. I t would ha ve grown in and 

around the Levels; perhaps it was more plentiful in the north. 

The growth rings are invar~bly wide and uniform, showing its 

constant access t o plent1ful wa t er supplies. The stems were simply 

aged and measured; ring-width measurements were not taken on any 

sample8. 

One in t er esting aspec t ot t he willow Mas its regular 

splitting to a littl e 18SS tha n one quarter ot t ue s t em, but 

extending beyound t he pi t h , to leave an oblique-angl ed triangle in 

cross-section. ~hi6 method was very common on B.Lte TG, not only in 

w1110w but also i n oak ro undwood, The explanati(>D may be straight

f orward, such aa t he avai l ability onl y ot stems which were too 

l arge, or there could be s ome f unc t 10nal reason (soe a l so Coles and 

Orme, these Papers). 

Wi l low was also examined at the Neoll th~c Baker site 

(Morgan 1980a, 24). 

Site SA '. 
Only 2 worked willow pieces were found, wh1ch were of 

indeterminate diameter; one w.s 19 years 014. 

Si te TG 

The very large sample 81~., 88 stems, enabled some 

useful si%.e and age figures to be col lected. 'l'h t: average age was 

16 years and the average diameter a Yery high lO~ nm. The growtb 

r a te waG very rapid c om p~red to ash and haLel (f j g. 11). Two 
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thirds of t he s tems had a wide ou t er r i ng and were pr obably cu t 

in win t er. 

Th e majori t y of the will o~ slaws had been ~ orked in some 

way , many to t he q uart ered s ha pe al r eady descri be d ; some (l ike some 

o f the l i me and hazel) resembl ed sma l l planks of r ectangul ar cross-

secti on , spli t ri gh t across the pith. 

Site WA 

13 will ow s a mpl es also came from wid e-r inged yo un g 

trees, averaging 9.2 year s old and 48mm in diameter. Al l excep t 

t wo were roundwood and probably wi nter cut . 

POPLAR (~pulu s s p.) 

The poplar hb8 a ve ry similar st r ucture and gro wth r a t e 

to will ow: ( fi g. 11). I t is a ligh t-demanding tre e which oft en 

t I' vad es open gr ound wi th birch j it cannot be cop pi ced bu t s pread s 

by s uckers (Rackham 1976). It t oo only occurs in the nor t hern 

t r, tck Clnd ha s ne ver been examined 011 previous 6i te s. 

Si t e SA 

The 6 samples proba bly include 5 fr om the same r a il 

about 4m long which had br ok en in to pi eces. It ·is a round 25 year s 

old an d 70mm ~n diamet er along most of i t s length. The ring-width 

pa ttern s f r om each sa mple a r e ol tllost- ident ical; the r e i a mo re 

year to y e or vari tion than in the willow. 

SI t e TG .. 
32 s a mpl es a vera \ ti 70mm in di.ilmet er and 15 . 6 y ears i n 

a ge. Seve r a l s ection s were c t from a rail (SWfG 143/219 ) at the 

sou t hern end wh i ch WaiJ pro bably about 1 2m l ong; the t r ee VIas about 

20 year s o ld. Most of the p pl a r stems had be en used for pegs. 

Sit e WA 

Three s t ews a veraged 21 . 6 years aud 89mm in dia meter. 

Two were rails (SWWA 2. and 2b) which were sampl ed at both end s 
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and f ound to b e l a id in opposi te directions. The ir total lengt hs 

are unknown aa both extend in t o the section, but SWWA 28 WBS at 

l east 5.5m l ong. This rail wa s laid down with i t s base to the no rth , 

whil e SWWA 2 was laid wi t h i t s base to the so u th . De tails such as 

this are bei ng g a t her ed fo.r t h e en tire trackway, and should help 

to rec onstruct the ac t ual b ui lding method s u s ed . 

ELM ( Ulmus sp . ) 

The stems of elm we r e found l argely at s ites QZ and TG. 

Two sample s fr om s i t e QD (40/41 ) were from t he same stem 14 years 

old. Six from s i t e QV a v era g ed 17.8 y ears an d 57. 8mm in ·diameter. 

The y were l arge l y rail p egs, SWQV 97 passing t hr o ugh a s t r a y piece 

of haze l SWQV 30. Four we r e wi nter cu t, one possi bly in s ummer 

(the exac t f ell i n g sea son being ea s i er to de t ermine in t h i s r ing

po r ous s pe cies ). 

as a rai l 

The 13 s te

( SWQZ 50) ; 

ms 

11 

f r om 

were 

site QZ 

wi nter 

were 
... 
cut 

al l pegs 

and mo st 

e xce pt 

were 

on e use d 

wide-ringe d. 

The average age was 18 yea rs and diameter 61. 7mm. Th e ring-wid t h s 

of the l·ail were measured, but bear l it t le resemblan ce to other 

elm pat t ern s fr om the t rack . The two samples fr om site SA (13 and 

4 0 ) were probably fr om the sam e pe g , a r ound 22 years old and 55mm 

in diame ter. Si te TG produ~ed 14 st e-m s , averaging 1 7 ye a rs old 

",n a 57mm i n di a.met e r ; mos t were wide-rin ge d a.n d win t e r c u t. They 

had l argely b e en us ed a6 pe 6 , wi th one r a il ( SWTG 346 ) 

runn ing fr om 4 . 5 to 48m.· Thi s had be en sampled at ei the r end, 

the s out h end bei ng ab o ut 25 years o l d and 145mm in 

d iame t e r , while t h e n orth end wa s 1 3 y e a r s ol d a nd 

85mm 1n dia.me t er . Th e figur es gi v e s ome idea of the grow th rate 

of thi s tree. On e stray pie ce f rom site WA was 1 2 years old a.nd 

5 0m m i n d iameter . 

.. 
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tLD~R (Al nus gl u t i no 6J) 

Alder occ urs only oc c8sion ci l l y ill the t r a ck; !:;in ce any 

a vaila bl e wood s pecies seems t o have b r::: cJI sui t a ble for pe gs a nd 

r ails, it may not h<'lve be_en growing il . t l e vi c i nity. or wa s not 

favoured fo r s ome rea s on. A lar ge wi de-ri nge d s plit s t em WilS 

f ound at site C, around 160mm in diamet8r a nd more t han 14 years 

old , probably eu t ill win t er. A sillall split pie e e 0 c eur red b t 

si te KD, from a t DUllk '+0 years old and over 100m i n di ame te r. 

Si te TG produc ed 5 stems with i nde t ermin a t e wide r i ngs, 

a r o und 8-21 yea rs ol d and 45- 16 0mm in diame t e r . The l a~ge s t gr oup 

of ? s t ems came from site VIA; t hEt y a ve r ag ed 10.3 ye ars and 38mm 

in diameter. Four had ue en used as pe gs and 3 we re s tray. 

HOLLY ( Hex a gui foLt a ) 

The hard and fin e textured wood of hol l y wa s f ound 

lar ge l y at the southern end of t he t r a ck. The rings ar e e x t re mel y 

di fficult to distinguish and ofte n na r row. 60 the ages a re not 

a ccur a te to t h e y ea r . The 9 s tems from s i te C wer e a bo u t 25- 60 

years ol d an d 82mm on avera~ e in di ame t0 r. A gro up of 5 pege 

was fo und a t the northe rn end of the 15ite. A transvers e pi e ce 

SW C 47 is di r ec t l y in l ine wi t h SWC 149, b ut pro of of t he ir or i gin 

I n t he s a me stem cannot b J gained f am t he growth r i ngs . Eight 

Gt em s from s ite GB in cluded two used as r a i l s (SWGB 2 an d 3); 

t hey were all 20- 2 5 y0ar~ old and 40-70mrn in di ameter. Si t e GZ 

produced 7 s tem s 50- 65mm in diame t er and 20-30 years ol d ; at least 

3 ha d proba bl y be en cut in ',',rint er . Three pi ece s f rom s i t e QD 

were 22-23 year s old a ll d 55- 60mw i.n di rae t er, whil e one f r om s i te 

QV about 30 year s old and 5 mm in di a met er was B peg i nser t ed 

t hro ugh lime pl ar~ SWQV 14 on t he Post tru ck 11ne . The only 

nor t he rn sample was on e stem fr om s i te WA, 6 ye ars old an d 20mm 

in diam eter. It wa s pruba lJl y wi nter cu t . 
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BIRCH en tul a s p.) 

'I'he g r owt h rings of b irc h a r e occcls iona l ly clear, b ut 

usually i nc lude gro ups of nar r uw uncertad.n rings , and it i s not 

a very reliable or u se ful ~pec les for tree - i n g analysis. Only 

14 stems were examine d; 4 of these came fr om site QD, used as pegs, 

and they were 18-40 years old and 55-8 0mm in diameter. One birch 

peg was found on s ite QV, 1 0 years old , 50mm in diame t er -and winter 

cut. The largest group consisted of 9 s tem s fr om si te TG, whlch 

proved to be the sllghtest s tem s in use here, 7-15 years old and 

19-57mm in diam e ter. 

DOGWOOD (Cornu s s ang uin ea) 

Only 6 stems of dogwood were foun d on these sections of 

tro,.k, possibly a re f l ection of it s a carc i t y in the local wuodlan d, 

or of the quali ties of the wood which is very ha r d. I t is a 

shrub whi c h pre fers cal eereo us conditions and qui ckly coloni ses 

aband oned pasture; it often occ ur s in ash-haze l woodl and (Rackham 

1980 ) . 

On e ste m 13 ye a rs old, ~5mm in diame ter &n d probably 

wi n t er c u t I wa s use d as a\pe g on sitE QZ. Five s t ems came from 

site TG, 13-30 years old and 35- 11 7~ m .ln d iameter. Th ey l ay c l ose 

together at a round 48mj 3 wer4p e gs a nd one (SWTG 333) a slightly 

br anchi ng rail 5. 5m long . 

'.
CON CLUS IONS 

The basic t ree-ring da ta for each ex avation al ong th e 

track sln ce it s di scovery has now been presented, and research 

16 currentl y in progress on asse SSin g a n d collating all the 

evidence from the track. I t must be viewed as a singl e structure, 

despite the tendency ln a long-term 3tudy to diVide it into 

arbitrary units. Some compara t ive w0rk has been done - tree-ring 

http:35-117~m.ln


39 


analysis could not pr oce ed othe rwi s e - and the oalc , a sh and lime 

bar diagrams are based on an d i nclude some pr e vio us resul ts. 

They will proba bly change lit tle. But few studie s ha ve yet be n 

ma de 00 t he tota l evi de nce for each woo d species or for the 

f unction s per f ormed by the different wood s. For example, ra ils 

are particularly importarit components of tbe track sin ce tbe y 

were pr~suma bly laid first and cannot readily be re placed or 

alt ered. A study of their species, age, diame ter, ring gr owth 

pa ttern, dir ec tion of l ay i r. g , association s and s o on, based on all 

the r ails examine d, pr omis£s to be valuable in trying t~ i n terpr et 

th e sources of wood, the r sons for sel ac tio~ of- certa in species 

and s ize, and t he way in whi ch the wood was then used. 

As well as the summar y work, i t is al so particular l y 

importaIlt now to <) 'sess the a rch -eo logical associations of t he 

V E' , ious timber 8 linked by tile cross-matching of their r ing pa t terns . 

When all the infor mati on from t ree-ring analys is and archaeol ogy 

1 s c ombined, i t may be possible to find evidence for the t emporal 

r e J a ti onshi p be tween the Sw(;et and Post tracks, as well as to 

look more closel y at t he ma llY diffe r ences along the l800m l on g 

Sweet t r ack. The r e sults of all this research will be publ i shed 

i n a final report on the trackway. 

The si t es discussed he ' 8, especiall y site TG, have 

been iovaluable i n providing samples requi red to pursue some o f 

qu e s tions raised by previo us anal yses 0 0 t he t r ack. The most
• 

i mportant resul t is undo ubtedly the e xtension of the oak 

chronology to i ts mos t re cent poi n t, only pos sible by the discovery 

of one plank fr om si t e C wi th i t s eu ti r e sapwo od compl emen t, Thi s 

ring is equival ent to the y ea r of cutting of the trees and very 

close to t he cons tructiou year of the track. Th e 267 planks 

contrI buting to the fl oa ting tree-ring chr onolo gy make it an 

extremely r el~aLle t im e s cale over about 400 years of t he ea 'ly 
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TABLE 2. Summary 

OAK PLANK' WIDTH 
mm 

up to 80 ( chips) 

80-150 

1 50-200 

200- 2 50 

250-300 

3 00 + 

Total 

ot plank wi dths trom the Sw eet track. 

SWEET 
WA TG SA 

16 82 15 

19 54 10 

1 13 

2 4 2 

6 

1 2 1 

39 161,. 28 

Hu ture 
Hes e rv e C 

15 13 

14 2 

5 3 

3 2 

1 1 

1 

39 21 

To t a l 

141 

99 

22 

13 

8 

5 

288 


TABLE ,. Suamary ot t he number ot gr owth rings whi ch could be measured in 
the oak planks. 

NO. OF GROWTH RI NGS (WHERE MEASUR ED) 

30- 60 

WA 

8 

TO 

11 

SA 

5 
It~VF'e C Total 

24 

61-1 00 6 28 3 . '1 1 45 

101-1 50 1 16 5 1 23 

15 -~oo 2 10 1 13 

L!j O + 2 4 1 7 

'I'· )L-'l l 19 69 10 12 2 11 2 
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SPECIES NO. OF CROSS-SECTION AGE DIAMETER (MM) WINTER NO.
SN1PLES ROUNDWOOD CHIPS PLANKS/ AVERAGE RANGE AVERAGE RANGE CUT MEASURED

1 ~ ~ SL~TS 

OAK 21 13 8 (up to 140) 2 

HAZEL 48 I 47 1 I 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 ,1 I (160) .L 

HOLLY 9 8 1? c.25-60 82 50-135 
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to I 
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SPECIES NO.OF 
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CROSS-SECTION 
ROUNDWooD CHIPS 
1 J., \

PLANKS/ 
SLATS 

AGE 
AVERAGE RANGE 

DIAMETER (MM) 
AVERAGE RANGE 

1 
::s 
~ 

III z OAK 39 15 24 (up to 176)
II 14 


A 

~ 

HAZEL 157S 11 171127 2 see Table0 86 17 
~ 
~ 

II) ASH 23 15 6
il) 
 2 30 . 2 8-58 ,..... 64.3 24+-200 I 12 5 
0. 
S 

~ LIME

CO 30 13 17 (up to 62 ) 16 
~ 
g 

.,-i 
r... EL.."1 21 17 3 1 t17.5 9- 31 , 
C1> 
I 60. 1 18 - 90 I 17 ... 

III 
r... 
~ ALDER 1 1 (c40) (50)
~ 

0 

» HOLLY 19r... 1 3 
til ~ 5 c25 c15-40 54 . 5 33-70 3 

8 

a::s 

I 5 
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~ 10-40 50-80 1"• ts:: 
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CY DOGWOOD 11&1 ~ I (13)11 ( 35 )...:l en 
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TABLE 6. Summary 01 hti ~e1 t r ee-ring sampl cs from the Nature Reserve sites. 

SWQ/K/G HAZEL 

SITE NO. OF 
SAMPLES 

AGE 
AVER AGE RAN Gr~ 

DI AMErCER(MM ) 
AVERAGE RA NGE 

WINTER 
COT 

SWQZ 

SWQV 

SWQD 

SWIm 

SWGZ 

SWGB 

43 

39 

l.~ 

19 

16 

16 

21. 9 

22.tl 

25. 9 

19. 1 

:1. 7.5 

19.9 

7-37 

5-43 

11- 41 

6-32 

7-32 

4-30 

53. 8 

51.5 

62.2 

57. 6 

55. 1 

57 .9 

30-[;5 

I b-90 

32-90 

23-90 

27-92 

17-120 

29 

19 

15 

8 

9 

6 

• 


•"" 




J 

SWSA 

. 

< 
U) 

~ ..., 
~ 
til 

E 
0 
J.. ..... 
co 
Q) 

r-I 
0. 
El 
tIS 
Cll 

bO 
/!l

oM 
J.. 
I 

<D 
Q) 

H..., 
..... 
0 

>. 
J.. 
tIS 
a a::s 
til 

•
C"

r&I 
H 
~ 
<
E-4 

SPECIES 

OAK 

HAZEL 

ASH 

WILLOW 

POPLAR 

Eh'1 

ALDER 

NO.OF 
SAl'1PLES 

CF()SS-SE~ION 

ROUNDWOOD. CHIPS P LANKS! 
1 ~ ~ SLATS 

AGE 
AVERAGE RANGE 
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is 118 21.1 11-39 I 45.2 28 -69 12 8 
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6 5 
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2 
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LEGBNDS TO FIGURES: 

Fi g. I Bar diagram s howing t he span of years covered by e.:.ich oak 

( Q.uercus sp.) plan.lc craS b-ma tc hed frolll t he sites discu E,.jed ill 

the t ext. The scale in arbi t rary years is deri ve d fr om floating 

chronol ogi es al ready es tabl i shed from oak planks on the Ra i lway 

dnd Drove si tes, with whi ch the new curv es wer e matchod. Dotted 

l ines an d + indicit te rings too narr ow or unclear f or measurement 

but which could b0 counted or noted. Ver tical bars repr e sent 

outer s apwood, pa,' t ially presen t on two SWTG planks but compl ete 

on t he SWC plank, so tha t its fina l ring in year 408 is 

e quivalent to the felli~g ye ar o f the t r ee. Detail s of eac h curve 

are gi ven i n the Appendi x. 

Fig. 2 The wi dth o f the sallwood compared to tree age, based on 23 

oak roundwood samples f rom si te TG. 'l'he sapwood averages 

aroWld 30 years for trees ages 40-70 " ears. 

Fig. 3 A summary bar diagram showing the relative positions of all 

t he oak site shronologiea established for the Sweet track. The 

time scale is floating somewhere around 4000-3500 Be. The aite 

code is on t he l eft of ea ch bar; on tbe ri ght is a number, 

ind:Lcating the t otal number of cr osB-matched planks from that 

site. Hatchin g r e pre sents sapwood ( the do uble-ended arro w on th e 

SW TG bar shows t he variation in t ransi tion yea r from heartwood 

to sapwo0d). The solid vertical l ine re presents the bark s ur f a ce 

in one SWC plank and all the SWTG roundwood, equivalent t o t he 

trees' cutting ye a r 408. Also shown at the base is the ash 

chronol ogy, based on 20 planks with three dif f erent cutting 

ye ars (see fig. 12 ), which co uld be cross-ma t ched with the oak 

chronology. 

f i g . 4 Distribution of the fin al rings of each oak plank J.n t he 

fl oat in t; chronol oLiY compared to the po ....it ion o f t he plan l~s in
• 

the tra ck at site s R, SA an d TG . Th e hori zonta l s cal e i s as in 

f i 6. I and 3; the end pOint of each bar in fig. I i s eq uivalent 

to t he circle s here. The vertical scale is i n metres, f rom 

s outh t o no r t h. The diagram was plott d to see if any clustering 

apIJeC:l r ed I of plank s comi ng f rom the same part of the tree l ying 

toge ther in t he t r l:lck . Th e di s tribution is random, apal' t from 

a group of inner tree pl ank s from SWSA and outer tree pl anks from 

SWR area W just across the South Drain. There 18 also a lack of 

outer tree planks in the centre of SWR. The pattern seems largely 
to confirm the iden tha t pl anks were srl i t at the fe l l ing Site, 

.. 

• 
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an d became thoro ughl y mixed up during cons t r uction. 

Fig. 5 The var i at i on in width of t he oak planks and alats f rom si t e 

'I'G, omitting th e large number of chip~, under 80mm wide . 

Fig. 6 Sca tter diagr amc; s howing t he ago/size relat ionship o f i..I. l l hazel 

stems f rom site TG (239 sample.,, ), R 0 7 s am ples), D (106 s ampl ;..) and 

SA (18 sampl es) . They illuptra te the t ypical gro wth trend for hn zel , 

alt hough t he small SA group are noticeably slower-grown. 

Fig. 7 Age distribution o f all the roundwood s t ems from the whole track 

(hat ched; 860 samples ) and of the ha%el stem s only (540 srunples) . Tho 

majority of ste ms lie between 1 0 and 26 years old, and there are 

significant p eaks at 7 year intervals which ma y be related to some 


sys t em of woodland mana gemen t. 


Fig. 8 The relationship vf ha ~e l growth curves to eac h other and to 

curves already established from other si t es. The t hi ck ver tical line 

on the right is the bark s urface, and generally the cu tti ng year is 

consistent at a rbitrary y ear 42. There are however a tew stems cut 

betore or after thts date apparently; sometimes this is owing to very 

narrow outer rings .~ch are often locall y present and may not have 

all been recorded , or some may be in t er-annual bands. Stems may stop 

growing before t hey are cut (Morgan 1983). Percent age a greements 

between aome individual curves and the mean curves from s i tes TG and 

C are given on the right; the matches Buggest two pattern groups, one 

based in the northern half ot t he track and t he o ther in the south. 

Fig. 9 Histograms showing t he age r~lge of stems trom site TG ot hazel, 

ash, popl ar and willow. The range is generally wide, but note the 

11 year peak of hazel stems. 

Fig. 10 His t ograa showing t he range in size of all the r oundwood fro m 

s ite TG . A sharp increas e in stems o f 35mw diame t er is evident, 

foll owed by a gradual f a l l - of f in si ze: 

Fig. 11 Scatter diagrams showing the age/si ze rel atio nship of stems of 

popl .=,r ( 25 s ample s), will ow (6 2 samples) and ash ( 26 sample s) fro m 

s i te TG. The ash distribution is similar to hnz el (fig . 6) wi th
• 

quite s low gro wt h, contras ting with the rapid crow t h of p~plar and espec1a 

willow to very large diame t 'rG. 

FJC. 12 Summary bar dia gram of t he ash tree-ring curves fr oli1 all Gites 

alont; the track. The: s cula c vers the 162 year s of t ho chronolo gy , an d 

the corres pondin g o~~ scale iu also given. A number of sampl es extend 

to the bark s urface (thick Ver t i ca l line ) and sh ow thr ee phase s of 

cut t i n~: CI t l (Jilst. Cu tting year 155 1s equivo.len t to t he o c:: k cut ting 

y e : lr [cud , GO some of t he site 'l'G ash pl :o:. nk s re 18 t f-~r '::1d d i. t i ons 

to tIl e tra ckway. SWR JX6 ha d Gorne 30-40 ver y 1,a1'1·OW rinc;s on the 
ou t side which could not be mensured. 
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Fi g. 13 Ring-wid th curves i l lustrating t h ' good ,gr eemen t between 

oak and ash from the Sweet track. Each cl rcle represents the 

ring-width, on a vertical scale in mm whi ch 1s logarithmic. 

The horizontal (arithmetic) scale is i n yaal'8, according to the 

oak floating chronol~gy of 408 years. The upper curve i8 t he 

mean of 19 oak round.ood samples from site TO; the l ower curve 

18 the mean of 9 ash planks fr om sites TG and R • . The twe 

eurTo8 match with a ! value ot 6.19. 
Fig. 14 Sumaary bar diagram ot the l ime tree-ring curves from all 

planks e%aminad i n th8 track ; they are confined t o the southern 

halt. No examples ot bark aur tace were recognised so the 

telling year is unknown, but since many of the curves end 

within the .ame decade or 80 , i t i8 probably quite close. 

The 11me mean curve of 97 years could no t be ~atehed to the 

oak or ash chronologi es. 
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HAZEL tree-ring scale, arbitrary years 
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ASH tree - ring sca le, arbitrary years 
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TG. OAK roundwood mean curve 
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LI ME tree-ring scale, arbitrary years 
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APPEND I X 

Details of cross-matched oak planks from the Sweet track. 1979-1982 

Sample no. No. of growth Span in Jt.08 year t value with 
rings ( sapwood) chronology existing oalc 

chronology 

SWC 	 23 71 305-375 6.89 
120 140 (25) 269-'+08 4.15 

SWGB 	 31 43 1'l20-J 62 3.38 

SWGZ 	 4 78 221-298 1. 98 
30 72 240-511 5. lf 

SWKD 	 4 176 181-.556 5.43 
11 54 249-302 5.37 
32 103 244-546 7.27 

SWQD 	 36 122 122-243 4.45 

SWQV 	 42 +124 +116-239 5.24 

SWQZ 	 23 65+~ 60 ... 2l1-275( -.£375) 7.93 
30 .£45+63 (.£100- )146-208 4.89 
31 87 101-1 87 5.83 
61 235 68-302 9.88 
116 76 122- 197 5.24 

1.35 61 167-227 6.00 

145 ,£40+143 (,£50- )96- 238 6.25< 

146 125 	 107-231 6.26 

SWSA 	 9 77 89-165 6.19 
12 267 1-267 7.61 
18 36 101-136 4.62 
21 87 85-171 4.18 

32 95 12-106 7.84 

34 189 89-277 10.9 
61 54 -67-120 3.86 
69 50 98-147 4.09 

74 47 50-96 6.67 

SWTG 	 7 202 95-296 10.92 
29 ~30+99 (£58-)88-186 4.51 
36 180 77-256 6.65 



con t. 

SWTG 54 178 

55 164 

60 142 

76 178 

78 198 

89 91 

101 134 

193 61 

217 68 

221 95 

227 112 

228 154 

238 90 

239 121 

259 221 

287 68+c30 

307 120 

321 212 

328 +52+ 

359 94 

369 77 

370 71 

371 85 

379 c344(c14 ) 

385 215 

395 164 

400 118 

436 82 

438 154 

464 198 

468 139 

134-311 10.25 

104-267 12.34 

17-158 5.6 

107-284 11.95 

83-280 10.51 

178-268 9.2 

143-276 6.58 
• 

134-194 4.58 

49-116 4.9 

92-186 6.35 

128-239 4.28 

114-267 6.95 

101-190 8.05 

42-162 4.69 

125-345 3.8 

210-27.7 (-c307) 7.09 

61-180 6.45 

145-356 7.78 

+62-113+ 4.14 

109-202 6.88 

181-257 4.13 

47-1i7 4.35 

113-197 5.51 

c29-372 

68-282 9. 41 

88-251 9.93 

150-26.7 9.67 

19-100 9.2 

141-294 7.66 

46-243 4.36 

79-217 6.97 



cont. 

SWTG 479 70 
500 75 

508 97 

656 65 

658 63 

679 58 

690 60 

731 56 

749 60 

778 107 
. 

793 111+c50 

828 150 

829 41 

846 134 

869 115 

914 98 

924 89 

952 59 

1012 71+c20 

1053 96+c7 

1063 82 

1064 146 (9) 

1073 109 

1076 88 

1077 157 

1080 130 

1082 119 

1092 96 

1121 52 

SWWA 4 197 

20 221 

124-193 
200-274 

179-275 

158-222 

151-213 

169-226 

222-281 

?e-133 

36-95 

135-241 

135-245( -c295 ) 

126-275 

144-184 

l45-278 

129-243 

144-241 

34-122 

12-70 

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 


4.61 
4.33 

3.87 

7.89 

13.21 

7.0 

4.06 

3.93 

4.35 

6.~8 

11.75 

9.55 

5. 5 

6. '1 

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 

7.75 

9. 47 

" 




con t. 

SWWA 	 23 152 

32 205 

33 51 

45 56 

47 60 

4>8 84 

58 69 

59 64 

78 133 

80+c20 95 

1.00 50 

I II 73 

115 59 

118 50 

122 49 

124 53 

155 80 

86-237 9.53 

118-322 7.56 

164-214 5.42 

91-146 4.53 

161-220 8.55 

26-109 7.77 

8-16 5.56 

151-214 7.27 

102-234 10.16 

246-325(-c345) 5. 81 

90-139 4.68 

136-208 3. 89 

193-251 5.4 

199-248 3.63 

41-89 5.69 

38--90 5.7 

90-169 2.99 

.\ 



