
iJ-Nt.J4.nf. . ·3 dl 
F , 

:Huth I·lorc;;an 

Thc 7.5m excavation of tIle Swect track immediately north 

oJ: t':le South Drain in 1979 cave a further Ol)nortunity for the 

C0C19arison of matericcl wj.th the Hallway site (Horgan, 1976) and 

the Dl'ove site (l-lOrc;an, 1979) of tho smle trackway> Also/wood 

specios,the potential of which had not beon appreciated in the 

2ailway site excavation in 1973, such os eim and willow have been 

eZ9.:.:1ined. The con tinuod col lee tj on o:~ troe-rine; scul1ples al{)ng 

this and other trach:\,f2YS is ~)rov:inc extremely frui tiul in the 

,",.:ount of detail on woodland 'jOlil'CC" and construction techniques 

':[hich is gr~~dually 8!:lCr0inf.';. fl'hir: h~tc only been possible by such 

continuous surveillance. 

'[he "reservation of ti,e 1'100(\ had undoulkd ly suffered 

at thts site due to the lO\'!8-rJn~; of the wHeer table,and much of 

t~E; ooJ.c in particular \'iclt3 too dcc&y(~cl J~o \'ii thstand th(; procecs 

of ,deep-freezing and surfacinG nec8Dsary for ring-Vlidth measure-

Clent. The techniques used in the Sheffield laboratory have already 

been described (Horgan, 1979 65). 

'I'he total of 63 samples examined will be discussed 

under wood species; a summary is given j.n Table I • 

OAK 

The oak boards and slab3 provided a total of 32 samples 

for analysis, of which 9 were so degraded and distorted as to be 

valueless. Pressu:ee on the soft wood squashes the structure beyond 

recognition, and freezing split the wood radially to a much greater 

extent than usual. Growth rings could not even be counted on these 
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s::l!nples. Included among the"" was the 320mm wide plank (no. 1) 

at t'1e north end of the s1 to, the thinness of which had caused 

its decay; it would probably have provided a valuable ring-wid th 

record eVen longer than that for the other major plank (no. 12). 

The sam])les consisted of: 

7 planks (1,8,12,32, 31f, ifl, 50) 

11 stray boards or slats (31,36,45,57,58,60,61,71,74,84,88) 

6 ra11 or board pegs (9,18,21,37,69,82) 

2 ? raUs (39,73) 

1 unidentified (22) 

Ring-width measurement was possible on 9 t1mbers (two 

]nirs of samples from the salile p1ece 1n the caou of 9 and 12 

i.e. 11 samples), wh1ch included 3 planks, 2 stray boards or slats 

8.:'ld 1+ rail or board peGs. !lumbers of rings ranged from 35 to 214 

in t'1e radially sp11 t boerds of wid ths between 70 and 240mm. 

!.ver,v;e ring-widths thus extend from 0.89 to 2.3mm (see Table 2 ). 

Computer comparison revealed high degrees of cross-

r:2,tchinE.: \'lith the 31/~ year .sweet Hailvlay aalt chronoloGY which is 

based on 129 boards (Morgan, 1976, Tab~e.9 .l. Al~ the curves 

ware ~atched with the exception of board 88 which had only 35 

rings. They mostJ,y lie wi thin the, first half of the Railway 
(n,,' I) 

chronology{ and in fact extend it by 34 years at the beginning, 

so that'the arb1trary year scale 1n Horgan (1976, .Table 9 ) has 

been changed. The entire chronology for the Sweet trackway, 

includinr; the Drove site Inaterial (Horgan, 1979) and samples 

from field collection, now extends over 382 years and involves 

163 boards. The number of indiVidual trees is impossible to 

8sti[18.te fran the rins-width relationships, as in the Heare Heath 

trac::way (cf 110rgan 1n Coles & OrlllE) , 1976a). 

'. ,:., 

. I -.-.i 

H1Badnell
Text Box

H1Badnell
Text Box

H1Badnell
Text Box

H1Badnell
Text Box



" 
3 

/1'1!8 two wide ooard!::; .'L~ <-lnd jlt, with rinG scque4ces of 

2111 ~nd 139 yenrs respectively, lie nenrer the centre of the 

",,11 way chronology. If sample 12A is par t of the same board as 

12, which it is likely to be (but tha overlap is only 30 years), 

the curve for this timber extends from arbitrary year 1 to year 

267. 

The location of each curve wi thin the master framework 

is of course related to the original position of the timber 

within the tree. Curves which lie early in the series came from 

the centre of the tree around the pith, while later curves come 

from boards split from around the outside of the tree trunk. Most 

of the SA curves lie in the early nart of the chronology (Fig. 2 ) 

and thus represent inner tree boards. 

Fig. 2 shows the distribution of the Railway and SA 

curves within the master framework (by their end years) plotted 

against their position within the trackway (the Railway site is 

labelled A-\'! from south to north). It is immediately noticeable 

that, in contrast to the concentration of inner tree boards from 

SA, area ','1 immediately across the Sc uth Dr' . .-:n was constructed of 

boards almost entirely from the outer trunl<. It is possible that 

these came from the same tree, but this would sugc;est more on-site 

processing than the random mixing of material already proposed 

(Horgan, 1976 :r'f). The remainder of the Railway site shows a 

more even scatter of boards from both the inner and outer parts 

of the tree; the concentration of inner pieces in G.,.N may be the 

result of the preservation of fewer boards in this area of the 

track. 

Cross-matched curves include If board or rail pegs, all 

narrower fatter pieces of radially split oak (nos. 9,18,21,69). 

Evidently the wood used for pegs was split from the same trees as 

that for the hoards, and is further evidence of the use of any 

". /. 
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i,"",odiatly available \'/ood for this function regardless of species, 

shape or size. Nonethel·ess extensive preparation would be 

required to trim dowu these oak pegs in contrast to the usual 

roundwood of other species. 
t"U "{ 

The",6 pegs were 6-9 by 3-ltcm in size. 

The rest of the o ai, from the SA site Which had insufficient 

or unclear growth rings consisted mostly of small stray pieces 

cut both radially and tangentially, probably representing packing 

and broken boards. Two boards (8,41) were split at an 

angle to the rays. 

The oak results from Lho SA site indicate a body of naterial 

comparable to that from the Railway site,and equally unlike the 

Drove wood, as might be expected. However the contrast in curve 

distribution between this area and Railway area W only a few metres 

to the south is of interest. The ring-width data will be integrated 

·.'ii th that from the Railway curves when analysis of further 

finds from field COllection 'end eXCilVa tion hasbeen completed. 

Th,:? e;{tension etnd consolj.du lion of th" early part of the Rail way 

sito chronoloGY has been one valuable result,of the SA analysis. , 

:'.'.Z::;;L 

The 18 l1azel sanpleG exa~ined consisted of 12 rail pags, 

If plank pegs and 2 stray or unidentified pieces. Several of the pegs 

3.re paired together ie. lying either side of the rail to hold it 

in place, and the relationship of these pairs was one aspect of 

i!1.t3rcst. 

Among the peg samples of all species, the hazel was the 

s .. :c"llest [md younGest ('1'a1ole I ; Fj.g.3 ) with an averaGe age of 

21.1 years and diameter of 115.2[um. Function seoms to have been 

~nrGlated to size or ago - rail pegs could be SUbstantial relatively 

~ature stems or tiny young ones. Averace ring-width, or rate of 

~rowth, remained low compared to tho other species; in two measured 

cXQ~ple3, the inllermost 3 Browth rinGD were very wide as may be 



t:!;;ical of co 'Dice gro':;th, lnlt "t/1Cl'C'I:i:,e little evLdence of specific 

"-"iTO too low on this site fQ~ Guel. deductions based on age 

~~istr_tbution, ~~nd also 
pattern found in Morgan (1'19 Fig. lid) 

Wizltcr could be BU8umed to 

to alter the age distribution 
from the Rail':;ay and Drove sites. 
have been the major cutting 

season, since at least 12 out of the 18 samples had completed the 

l?st year's crowth (or at least a wide outer ring). 

A total of 8 sterns had sufficient clear rings for ring-

width measurement; they were aged between 17 and 39 years. Four lay 

in two pairs across the rail at 2111 (5/6) and 7m (26/27), and in each 

Case the growth patterns of the pairs were almost identical within 

each pair, but not between each pair. This sug,;ests that one length 

of Ete~ was chopped in two and trimmed, to provide an identical pair 

of pegs for each side of the rail, at the time of construction. 

Prior preparation would have led to too much mixing for such an 

occurrence to hapoen by chance; it is unfortunate that the study of 

such aspects as this was not appreciated on the Railway site in 1973, 

and sampling carried out accordingly. It is yet another example of 

t~e advantage of total sampling (cf Morgan et al ) . 
In several cases, the outer few growth rings were very 

ngrrow and also damaged by decay and injury to the surface; represent-

ation of the bark edge in Fig.::r is not therefore always certainly 

exact to the year and it is likely that ~ll the matched curves end 

in or around the same year - arbitrary year 39. 

The 6 cross-matched samples include the two rail peg 

pairs as well as an unidentified board-lilte piece (59) at about .5m 

and a rail peg (76) at about lfm. A,mean curve of these 6 was compared 

visually to hazel curves from Railway and Drove site samples (Horgan, 

1979) and many demonstrated very similar patterns of growth. In 

particular the Drove mean cUfif/;l~ S~ased on 3 posts matched well and 

indicated a similar cutting yea~- little evidence to link the wood 

of the Drove site with the trackway further north has so far come to 1-- \ 
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::.. 1.Lht fro):! wood ~;~)CCie8 other than oak. 'rhe SA hazel also matched 

the ~ail~ay W area hazel as I.l,;ht be expected; little had been 

col ected from the re"lainder of tho Hail\'lay site. The difficulty 

Jver f:leasuring or even accura teJ.y Goun ting the very narrow and 

::3~aGed QuterljQst rings leads to an uncertainty over the felling 

;9ar of the hazel and whether ull \'Iere cut at the same time. 

A C0~parison of tile !13~el stems used in tIle Drove, Railway 

',:,d Sf. sites is to be found i_ll Fi~. '+ ; the SA material is considerably 

srcaller in dia!i'el;er Vlhile reclchi n~ a s:Lmilar ac;e, indica ting growth 

under less suitable conditions. 

·','IL:i:-O'.'} 

Initiated on this site was a study of the tree-ring 

]otential of willow (Salix 3p.), represented by 8 samples. It \'las 

nOt widely used on the Rail~DY site (Colas & Orme, 1976 62) and is 

not recorded at all at the Drove site (Coles & Orme,1979 56), so 

~erjaps it was growing more ~idely along the northern edge of 

the Levels nearer to the SA site. The wood was also examined from 

~'18 neolithic Baker site (HorGan, 1980 2 1t) where none of the 

2a;~ples proved suitable for rillg-width ~caEurement) most being 

very im~ature and \'Iide-rin~ed. 

Of the 8 samples, 3 were spltt radtal or squared pieces 

fron; substantial trunks and 5 were roundwood; only the latter are 

recorded on Fig. S • 'Ehey are of similar size and age to the elm 

and hazel, and appear rather slo\'ler-grown than is usual for willow, 

which prefers water courses for its habitat. 

Five of the samples are from an almost continuous rail 

between 3.5m and 7.lpn, which surely cannot represent one stem. The 

rin8-width patterns are sa similar as to suggest twa or 

fro,': t::e same or adjacent tress, about 25-30 year{rr:Jl~ 
more stems 

Samples 16, 

30, 79, 85 and a stray piece were all cut within a year or two of 
(f13. or) 

each otherA(or possibly the same year - as with tho hazel, the outer-
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t:20~3t fa:,'! l':Ln['~s ar(~ often ll~U'i'O\'l .1.nd .Llldistinct·). rEheir growth 

~:uttcrns ore al!fioGt i{lclltlcnl, ~lG is ulso tllut from a rail peg 

(20) at 5.5'" whtch was rildU'lJy ,;-<lit 1'1'01;) a lareer trunk \'lith 

','/lder rin:;~'3, p8rh::1ps from the b:-Lsal area of the same tree. 

50 tho willow ~lUS now prodllced a sensitive 28 year mean 

curve for comparison with material along the lellgth of the 

trc'.ct>.\':ny. 

ELi,f 

Despite elm's frequent aplCarance at the southern end 

of the Re.ilwe.y site (Coles :l< Orrne, 1976 62), no samples had been 

examined previously. Four sections "Iere collected from SA -from 

the rail at 1-2.6m (4), peg at 5m (13), a broken piece of peg (40) 

th:JUght to be part of 13 thouGh so!:)e distance away, Clnd the rail 

at 2.7m (70). Their size al1d aGe ~DG consistent with the other 

r;:)Und 1'00d matoriel ('['able I ; Fig 3 ) and all four had been cut 

in winter - this cen be very cleo.rJy deterilLlned in elm as in oak 

~nd ash. Their rin~-~idth p3tternG re~tchGd well into a 26 year 

~enn series, each h~vins the 88;118 clltting year. 

Tree-rj.ng' analysis on the S'·loej; SA site has thus enabled 

new wood species to be conSidered, the potential of·w4ich.had not 

been ree.lised when the Rail\'iay cd tee 'linG excavated - this includes 

willow and elm, as well as hazel which could be 

usefully compared to the Drove sIte. Ash has always formed a large 

proportion of the Sweet tr2cl~ sampleG, but none occurred on this 

site. The extension of the oak chronology by 34 years at the 

beginning is extremely valuable, and the concentration of the SA 

boards in the early part of the chronology offers further insight 

into the procesBing of the large trees used in the sfiructure. 
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"ZEL 

[LLOW 

LH 

LDER 

Age 
.:.ve Ran68 

-211t 

21.1 11-39 

24.8 24-27+ 

22.2 20-26 

(13) 

Diameter mm Hinr;-
Ave Range widths 

measured 

width 
40-320 9 

45.2 28-69 8 

65.4 52-230+ 7 

57.2 50-66 II 

(80) 1 

Felling Average 
saason ring­
W_winterwidth 

mm 

0.89-2.3 

12W 0.69-1. 311 

1.32-1.68 

4W 1.22-1.37 

(2.09) 

Round- Worked Total 
wood examin. 

ed 

32 32 

18 18 

5 3 8 

4 4 

1 1 

Table 1. Su,nmary of the tree-ring salilples examined from the Sweet 

SA site. 
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Years spanned on No. of Average t value width of function 
new scale rings ring with radial 
RailwaY=34-3It7 width Railway board, mm 
Drove= 22]-382 mm chronology 

1-32 82 1.46 It.67 120 plank 

50-96 47 2.3 6.67 Ho stray slat 

12-106 95 1.36 7.84 130 board 

67-120 51t 1.13 3.86 65 slat 

101-136 36 2.11t If.62 80 rail 

93-147 50 1.85 4.09 90 rail 

37-165 77 0.89 /:,,/q 70 board 

85-171 87 0.91 '1. 18 80 board 

53-267 214 1.1 '1.61 240 plank 

39-277 189 1.15 10.9 220 board 

Table 2. Details of the curves from Sweet SA o~[ boards which are 

cross-rna tched with the Railway site chronology. 'L'he years spanned 
are 31t years earlier than those given in Morgan (1976). 
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L8~ends t6 figures: .-: , 

Fig. 1 Bloel, diagram illustrating the positions of Sweet SA oak curves 

cross-matched with the Railway site chronoloBY; the arbitrary year 

scale lies 34 years earlier than that given in Morgan (1976). • 

Distribution of the end years of each curve within the master 

fraOleworl" plotted against the position of the board within the 

Swae t trackway (Rail way/SA) • 'rhe Railway si te Vias divided in to 6m 

blocKs labelled from A to Z in the north; SA lies north. The 

early curves originated in boards split from the inner tree, while 

the later curves at the top of the <iliagram are from the outer tree. 

Fig. 3 Age-size distribution of the hazel, elm and willow samples 

examined. 

Fig. 4 Age-size distribution of the hazel samples examined from three 

areas of the Sweet track - Railway, Drove and SAJ The SA stems 

are rather srr.'lller in diameter though of similar age, ie they grew 

flore slO':f ly. 'Llfu; :;i./':' '_.;! L I 
, 

I ' ,,- )'<' ")'(, [;,; II t I' J I; ~'. ~; t 1-,qU: r'e ~) \ Ln~~,tr 
'-'p '-""-'-'j "'" j "ll',,·)tt.' l' j i-i"~ _,1: j~! 

Fig. 5 'u' co;;'p~~ison 0'£ 'mean 'hazel ,'} ; ; 

curve's from the Drove and SA sites of 

tho Sweet track. 

?:Lg. 6 The cross-matching potential of wl110\'l gro\'lth patterns is 

denl0~Gtrated by four of the Sweet SA ~a~ples from rails o 

Fig. 7 3elationship of the willow (above) and hazel (below) stems 

the rini-width patterns of which coulJ 1e matched. The double 

line on the right is the suegested barlt odE8 or very close to it; 

wavy ll~2s inu~cate difficult zones of nal'row rings which may 

affect the !,osi tion of tho bark ecl::;e. 
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