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Summary 

This report describes the examination of almost 200 
oak tree-ring samples from an important series of 
transverse and longitudinal planks and stakes, as well 
as a small study of roundwood of various species. The 
value of the wood lay in the fact that it was still in 
situ, whereas the majority of previous samples were 
found after disturbance by peat-cutting or excavation 
long ago. Thus conclusions could be reached about the 
relationships of tree-ring patterns and functions. 

The usually thick and narrow planks were split in a 
variety of ways, from trees probably under 500mm in 
diameter and 150 years old. 101 tree-ring curves were 
cross-matched, bringing the total to 241; the existing 
data was also reworked to suggest the presence of a 
number of characteristic growth patterns, perhaps related 
to areas of woodland. They also indicated some severe 
disturbance to tree growth in the decades before the 
track was built. 

The presence of sapwood on at least 10 timbers did not 
resolve the question of felling date for the trees, 
which is now quoted as arbitrary years 150-155. 
Absolute dating has not yet proved possible but Hillam's 
work has revealed a correlation with another Somerset 
chronology from the Tinney's tracks. 
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TREE-RING STUDIES IN THE SOMERSET LEVELS: THE MEARE HEATH 

TRACK 1984-1985. 

Ruth A. t'lm'(lan 

IhlTRODUCTION 

Sinc:e the public~tic)n of fll],J dendrochronological 

results on the oaJ( timbers of the Meare Heath track (MOl"gaTl 

1982), further field collection and excavation alono the 

The studu of this Jarqe 

assemblage of tree--rinq saufples J)robabl!~ represents ttle las't 

rna.jor pro,ject (In the trackwa~J~ w1ljch is nO~J virtuaJl.y 

removed blJ peat-cuttinq operatioIls~ 

In 198L~~ 'tit wood sample~"3 fr-olTt '~'_!}_._.,~.~._:t~;~ ~-;take~3~ brtlShtvood 

and planks l!JeY-'E~ collected during rE"3t-'C~t!ttinq in Home G'('c)u.T)d 

(see map, fig.000) iTl the same general area as preVi01JS 

e>:cavatinns. During the same year~ excavations begaTl prior 

to peat-ctJtting Clver probably one of the last remaining 

stretches of the trac:k. Completion of the 20m excavation iTl 

1985 and the salvaging of plan":s sh(Jrtl~J to be destro~ed 
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a.lonq tl',e hf?-:'::I.cI( fig .. 00D), 1TI,:::\n!,-l Df tJ.lhich wert? a.lr-·e,·:1dq in .:;~. 

ver~ c1r~J al1d friable condition, resulted jon afl extensive 

collectioll of 148 tree-ring SamfJles. 

-rhe vallJe of the 1984/5 material for tree--ring stlJdies 

l!Jas immense. Until this stretch of tr;3.ck \!J':'.1~. €?~-:E!.rninf:?d. onl! .. :1 

about 30% of ttle wood for tree-riTlgs came from cOl1trolled 

e:-:cB.\fi:l.tion. The remainde~ c:ame froul field collection~ ofteT'l 

thrown olAt after peat--cutting, wheTl onl~~ ttle stake bases 

were still iTl situ. While this salvaged wood contributed to 

the general tr'ee-ril1c1 record, 110thing cot~ld be deterlnined 

",,\bDUt the Driqina.l fUTlction of thf..? planks, or' thejr 1a..~-.lo'.1.t 

2Tld associations. The material excavated ill 1985 has almos't 

doubleci the numbers of ~Jlank5 knc)uJn to have been llsed as 

transverses or l011gitudil1als, and, throt~gh examillation of 

their tref"~'-'rinq rE'?cDrd, ha.':3 added C:Dnsidet"abl~J to DUX 

knowledge of the relatioTlships of tirnbers and their pareTlt 

treE'S .. The 1lew samples tlave also doubled the exarrltJles ()'f 

timbers with sapwood, with 10 (+27) new san~ples to add to 

the existing 8 (Morgan 1982'. Tt18se have Inodifj.ed the 

evideTlce for the il1terpretatiofl of felling dates fc]r the 

trees useci ·to build the track. 

In addition, the first stlJdu of any quantity of 

roundwood, of oak ~Tld several other species, was underta~:eTl 

to assess the geTleral character of the brushwood surroundiTlq 

the trac'~ timbers. 

.-:. 
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SAMPLING AND PROCESSING 

Subsequent to the archaeoloqical recordiJlg, sampling 

was cal'"'I'''iE,rj Dut b~J sc-.iLtJinq i3. thin Cl-~os5~-section f","onl almo~;t 

every piece of wood from both the excavation and the rapjd 

S\Jrve~ !JP the head. Some of the plarlks now lying near the 

peat surface had possibly already been exposed and recorded 

by Bulleid in the 1930'5 (Bulleid 1933', and by Godwin in 

the 1940'5 (Godwin j,960~ Clapham & Godwin 1948) where 11e 

also took a pollen profile. The wood was therefore quite 

dry on its upper surfaces and tended to crumble on sawing~ 

despi te beinq '¥'eY'!-J IfciY'd inside. Sapwoorl would probably not 

havf:.= sur\! i ved if p)""'ps(:?n t on t he LlppE~r sur' faces. Bandaging 

of tt)e required section prior to sawing lJ5Ually prevented 

any loss of COTltinuity in the tree-ring pattern caused by 

splitting of the sertiol1. 

In the dendrochronoloqy laborator4, the driest 

samples IJJet"'e soaked in water in the hope sornr.,;> wDuld bf:·~ 

The slices were then deep-frozeTl and their 

transvet"'se surface planed with a Stanlet~ Surfot"'m to e~q)OSE' 

the growth rings. The drier pieces teTlded to he too fibrous 

to plane and were clealled with a sharp knife. 

-rhs processes of recording and compariTlg tree--ring 

data have beell updated from those described ill Morgan 

(1984', so a brief Rxplanation will be given here. The 

3 



l"inq-widths were rec:orded 011 a Bal1nister incremental 

nleasuril1g machine linked to an Apple lIe microcomp'_lter. As 

the long travelling stage moves the width of each ring~ a 

bUttoTl is de~)ressed BTld the distal1ce is atltomatically 

recorded in the Apple's memory_ Storagp 011 floppy disk then 

enables a number of processes to be carried Olit on ttle raw 

ring-width data, usi~g software written and supplied by Dr 

The patter'Tls c':OI.n be compa't-'ed l'Ji th 

other il1dividual or average curves. AT1Y possible matches 

are suggested by correlatioTl coefficiellts, the siqnificance 

of which is tested bu Student's ~d These values maw be 

significal1t wheT1 hi0t)er than 3.5 (at 95% confidence limits) 

(Baillie & Pilcher 19"73), and can be checked visually by 

overlayiTlg the curvps. The data can be edited to make al1~J 

changes and master curves can be calculated~ more extensive 

and rapid comparison3 require data transfer to a mainframe 

computer. 

Ea.ch potf.:'nt ial match rrlf .. \':::d: be ccu"efull~J chr::-cked back 

on ttle plotted graphs, as the correlation values cannot be 

relied on aloIle. Matches must also be re~)licated; each 

curve mtJst match consisteTltly in the correct position witt) 

€~veY'~J at her. 

ROUNDWOOD OF VARIOUS SPECIES 
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'The 113 '('oun(luJoud sHmplt!s ft-'olTr tIrE' e:·:c,;:~.vatiC)n l1jf~rE? 

species are listed iTl Table 1. The wide raTlqe of wDocj 

these Papers Sllqgest a variety of origins for the tracl~ 

wood, both in the woodland on higher ground (oak, ash, field 

rnapJ.e, hazel, blackthorn), in th~ woodland mar'gins (alder, 

birch) arId ill the bOCl itself (willow BTld bog Inyrtle)~ 

Layers ()f brustlwood ITfaterial had been Tloted on 

previous excavations of the Meare Heath track. Bu 11 e i d 

(1933, 21) noted onllJ 'some pieces of birch and possibly 

alder' • Clapham & Grldwin (1948, 252) shnw a la~er' of 

brushwood benf.:'attl thE? tifrlbey'~';, de~;cy'ibf.:'d as bE:!ing of alder' 

Bl1d birch 25-38cm thick. The range of species was not 

appreciated un·til the 1974/75 excavations (Coles & Or me 

1976) rs\/ealed a pY'E~dclrnini:tnc:e of hazel (~.?!~~L!.!:~~_._?!:.~:_~_!_!_~\!~.~_) and 

a 1 deY' (0_!_~~~~.,~. ___ q..!.t:~ .. !~.~.~!_Qs_~_) ~ fJ) it h some tv ill 01.,-' (§_~).J:_~L spp.) BfI d 

bil"ch (~~,_~.t!~-~}_~:.sPP.) a.nd ali ttle elm ('~.L!_I!~~J_~:. spp.), rOIjJ·:?,fI 

( §.9.!::_~?_~-.~~ __ ._~.,:-~~_~:~p..?:~J_~~"), .:,:. I dr~r bu ck thor 1"1 (f.!:~~l~g_~_~_?:. __ ~.}.!.~~:~~) an d 

At· the 1977 sites. the range 

was again dominated b~ alder, with sorne hazel and birch, and 

e:\ little bla.ckthorn~ willow, elm, rowan, ash (f.~~~!"?5}_!!_~:~§_ Sppm) 

Hnd guelder rose (\(ib~I':T1.':'1T1._.(J.F.'-LoI!11 __ S.) (Cole,,· & OrITIe 1978, 32). 

There was thus littl~ indicatiol1 of any deliberate species 

selection, and the wide range suggested the richness and 
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diversit~ of the woodland cover in the 2rea iTl ttle late 

~-lal~dl~J all~ tree-ring sam~)les were c:ollected from 

brushwood la'.Jel"S un+il the 1985 excavation~ so little was 

~~nown about the age and size range of the material used. 

Even now, the very few samples examined give onl~ a limited 

view. Fig. 1 shows tt18 rel~tioTlship between age Bl1d size of 

the stems, 8.Tld re\/ez.-l.ls the ver~.~ l"Cl.pid and varii:.--1.ble gl"owth 

rate of the alder - ttle stems cluster b~tween about 5 and 15 

years in age but ma~~ be 20-110mm ill diameter~ B~.J contra~.t, 

the oak growttl was ITlvetl slower. "rtlere was no suggestioT' of 

Ten of the stems examined were alrnost certai'11y cut 

in winter ((i~termined by the stage of growth of the 

CJutE?r'rflOst ring beneath thE-? bark), but tU.IO ~Joun';J D.3.k stems 

sugge:::ited sunnller cuttinl.J bq the a.bsence of the l..:.~.tel!.lood in 

their outer rings. A varied cutting season is consistent 

with the pr'obable collection of brlJstlwood when needed, to 

consolidate a particularly wet or low area of the bog to 

support the track timbers. 

RESULTS OF THE TREE-RING STUDIES ON OAK 



F~ull details of all ttle oak material from ttlE? Meare 

Heath track exan)ined siIles 1974 are giVPTl in Table 2. Fr'om 

the 1984/5 sampling~ a total of 114 oak plal'lks 3T'ld stakes 

were suitable for ring-widtt) measul~emen~. These included .j 

samples wittl more ttlBTl 100 rings (Table 3) -- short iT) 

tree--riTlg terms but tlare vital in linking the man~J shoy'ter 

curves, and 2 further 10 (+2?) samples lui ttl sapwood up to 28 

(\ sectJnd e~;arnple of a pay'ti.3.11~j fDrmed ,"·ing lLlas 

noted among the 1985 wood. The first h~d been found iTt 

~:::,take T/\i:) (t·10t-'g,3.r1 1')88~ fiq. 1II.33) e~{c",\vatE?d in t977, in 

the ri11g equivalent to ~ear 52; tIle second occurred in 

timbey' 1t36 fir.OIT! thE' ::~(11TJ e}:cavation~ in thE~ ring (:!qui\/alent 

to hlear 102~ Over several cerltimetres, tIle earlywood vessel 

;.,:.onr~ was mar--kE.'d on11_1 bq a ''1'E~r!::l faint 1 ine of thicker-walled 

cells and tin~J V8SSf~15. 

to th(7~ complt"?ti;o'? los,'~' of the ring, E\nd illCDTls:;iI;3tencif?s iTl the 

subsequent cross-ma~chillq. The absel1ce of larqe earlywood 

vessels rna!:,,! be due to somE~ damagE' to thf? c:alnLiiulTl OVE'r a 

small area duriTlg the previous winter. While such locally 

present rings have t1een noted befcJre in Irish boo oal~s 2Tld 

archaeological timb~::r from London (Hi llam, per's. ctJlrrrTI. ), thf--'~ . .:I 

are not common~ and could lead to difficulties of 

cross-matching if DIlly a thin radial plank luas available fOl" 

mea sur ernen t . 
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COllversion methods. 

t-1ethoc!s of cOrlver"'tinq the trees intD plank'':; and 

stakes, den)Ollstr'ated by the material sttldied since 1974, are 

surrlITlaY'ised in Table 4 and illustrated in figs. 2 and 3. A 

slightly higtleY' proportioTI of taTlgential 31-ld 'iTlterlnediate' 

plal1ks were found in tIle recent excavations than hitherto. 

The great rliversity iTI size and cross-section of the 

plaTlks al1d stakes is shown in fig . . -:' ..:.., wtlictl illustrates tIle 

two differeTlt methods of splitting a tree il1tO planks. The 

upper tree-trunk was split tangentially (toda~ kl10wn as 

'plain-sawn'). a us~ftll means of obtail1ing a wide plank from 

a relativel~ srnall truTlk. Some of t~le 'intermediate ' planks 

could have oriqil1all~,J been nnc,? wide pIE'-"k luhich hE'.S s:.incE' 

split lerlgttlwise a1011q tt)e rays intc) two plarlksa ThE? I o U.lE' Y' 

Y'adial aplit"ting~ ttdlic:h clives iCI. plan!;: width lirnitt?d to le~:3~; 

than the radius of the tree. The sketches also show the 

tendency foY' plal1ks from the 20m e~cavatiDn tu be radially 

split cHld thcjse fY'oll! f,3.r"'ther nCH"th up the head (null,bers CJVE'l" 

300) to be tange'ltiRl. 

There seems to have bee11 no consistent rule or 

preference in the track abDut plank width, thickness, length 

eJr method of con\/er·~;:iDl). This CQulcj 5ucJgest a sljghtly 

haphazard communit~ effort rather tt)BTl the well plannecj 



much p1aTlnil1Q ITIUst h~vG gone into genera1 C011structioTl 

methods, the f]uantities of timber needed and the route to b(~ 

J...;.kenn There is flO pvidence of reo-used (flood (see below) to 

help explain the diversity. 

Plank widths of over' 80mm are surrrmarised in fig.3. 

The ma,jority were unrler 200~m wide, with onl~J 25 plarlks (out 

of 163) exceeejinq ttljS. The widest plaT'k~ 315, at 400mm, 

was split tanqentially right across the tree~ almost at ttle 

pith, supporting the evidence of original tree diameters of 

arouJld 500mm (allowing for abSeJlt sapwooli and outer rings). 

Other such wide plaTlks may now have split iT,to tUJO -

40mm thick, urith almos"t 70 growttl riTlgs, both series 8Tldil1g 

ill a mass of extremely narrow rings. Their almost identicaJ 

Y'illg patterns spanned tIle same years~ Th(3:'~J could thu~. 

easi Ibl br-2 par"t of" thE' s~·une plank oy' saule t"('ee~ 

Ttle histogram of plank widttlS in fiq~ 3 also 

indicates ttle reason for adoptiT19 the less easy tangential 

method of splitting. Few radial plaT,ks exceed 140mm in 

width, whereas wider tangential planks were available from 

the same size of tree. Original tree size probabllJ did 1l0t 

eHceed 500mlTl. It C2Tlnot now be determined whether larger 

trees were flot avail~ble in the already cleared woodland, or 

whether they were avoided as less easy tQ fell and work. 
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Comparison of conversioTl me'thad with nun/bers of 

Y'inqs, i 11ustr'€~.ted in fi~l~ !+~ dernonstrEltf,?';:;. thE' ::}ho·('t ,·ing 

series generall~ available from tangerltial plal11~s, and the 

longer series from radial and especiallu 'intermediate' 

pla.nks. Rinq numbers peaked in all thr'ee at 50-80 years. 

Thus the conversion method seriousl~ affects the potel1tial 

value of plarlks foy' tree--ring studies. 

Cross-matching the cur'ves. 

·r~re rinq patterns of the 114 measured samples were 

compared to the existing track ctlronology, 149 years in 

length and representil1q 115 timbers (Morgan 1982). (·Jhi 1,,, 

con~parison wittl the track chronolo94 g2ve a guide as to the 

time span of some of the il1dividual curves~ especially the 

longer ones. the chronology proved too qene1"al to allow the 

cross-matctlil1Q of many others. RE~fereTi ce hack lo 01::: het-· 

individuals or gro\JPs of curves was thE' Drily nleans of 

resolving tIle relative time spans= this process of 

replication was particularly important wi·tll the shorter 

curves lyil1U at either end of the time scale. 

A total of 101 curves from the recently excavated 

material 1J.Iel"e cY"'oss-~lTiatchr::"'d, leaving OTlI!::! 13 short seriE~:;; 

not fitted into the chronology. This brings thee total of 

correlated curves to 241 (see Table 2). The time scale has 
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also beeT' extended s1igtltly. 

start of the chronology by up to 9 year's (007~ 034 and 306) 

hOllJeV&~r·, the relative dates have no1.: be(·'fi altet-"f-?cl to allol,LI 

for this exteTlsion, and they have minus values for theil" 

The end of the chronology IS less certain thaT' 

hither-to, siTlce the examirlation of further timbers with 

sapwood, and is flJrther disclAssed below. 

Thf~ l-..lt"lr" diagr'::".ITl, fig .. 5, showing the timE? span of all 

the 1984/5 CY'oss-matched il1dividuals, preSsTlts tt)~ sarne 

format as that for ttlE Sweet track (Morgan 1984) and is 

likewise interpreted as resulting frOBI the oriqills o'f maT1Y 

pieces of wood in the same trees. 

Sapwood and the time of felling. 

The end ~ear' of the ctlronoloyy was previou~ly set in 

arbitrary ~ear 152 un tt'le basis of suspected bark surface on 

two timbers found ill 1977. The further evilierlce from 10 

(+2?) examplrs o'f sapwood found iTl 1985 illdicates tha·t the 

felling year cannot be defined as ~!recise]y. ThF~ pl"oblem 

lay in ttle difficulties of recordiTlg ttle ring patterTls over 

the last :)v) ~Jears of the tY'ees' 1 ive~:., due tD e}~t)'··emf.-?l~J 

variable ri119-widths. Many timbers shobled irregularities, 

with gl"OUpS of e~·{tren!el~l nal"Y'()W and insepar.3.ble Y-'1ng5 

..::\ltr..:'rnating with vet-·tJ uJidp rings. Often the Y-'in9 pattern~::') 
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matched well at the start and tt)8Tl clear]\J went Ollt of phase 

over the last few cje~ades. 

It was thlJS difficult to be COllfident of precisel~ 

rE~co)"dinq ttlE- Y'in(J--width pattet"T1!:'3 Clf the sa,plLJoDcf ?Dnf"~ Whf.'?l"f-:'::' 

it !.:;;urvi\/(?cI~ !~nd tht:::reforE:> of defininq thE" e~·u?\ct felling 

date. Table 5 B11d fig. 6 give full details of the tj.me SpaT) 

and year of transition of the timbers witt1 sapwood. The 

presence of s~pwood was evidentl~~ of 110 si~Jnificance - it 

was left on transverses and stakes without concern. Indeed 

one stake, 017, was made almost entirely of sapwood, 

possibly ill haste; it la~ 1lext to another stake 022 U)11058 

Y'ing--pattern cy'oss--Il""tched between years lW? "iTld 1.~51, yet i L 

had no sapwood" It is likely to t1Bve come fror~ a tree 

felled at a later date, and pushed through the same probable 

1101e in trallsverse 003 to supplement the sapwood s·take 017. 

The bEH"k surface IJh"J,S suspected OTl t:imb€?r·",:=' T7 1~ 1]9~ 

77 2.33 and 85.300= however, at least 5 o·ther ring series 

were found to extend beyofld year 152 by a variable amOuTltu 

UncertaiTlty over narrottl rings is felt to be tt1e cause of 

these discr·epancies, )~·ather than anu V01"1.<':.,tion in "fellinq 

year (i.e. it is not suggested t~rat the trees froITI which 

these five timbers came were felled slightly later)~ 

In view of tIlt:: uncertaint~J Dvel" measiul"ing the 

sapwood rings and definiT19 the outer edgp, ttlE' felliTlg yea)K 

is now given as between arbitrary ~Jears 150 and 155. The 



traTlsition to sapwood lay uniforrnly within the decade 

sapwood iTl around ~F~ar 143. The range in transition ~Jears 

i<:::. genel"all~_1 quite UJidE:O, as is ~.hoI.JJn in fiq~ 6~ .~3.11d (:?i.l1 tl·!(-:·:·:, 

sarnples fall wittliT'j the 10-55 4eay' sapu100d bouTldaries (at 

95% confidence 1 imi ts) l"Elcent1hJ pY·opc.Jl.::)pd (Hi l1al1!, 1-~1or·tJc.Hl g. 

Tytel'S 1987). 

Man!.J of the timbers with sapwood appeared to belong 

to tree groups 2 and 7 (see below)~ willet) may bE? from tt18 

same area of woodland; mal1Y ma~ indeed be from ttl8 sanle 

OTle 9rouP of timbers wittl sapwoorl was tOUTld in tile 

20m excavation~ arOllnd 11-12.5m (tig.000). Tt"'anSVE~Y'SE? (2):(.02 

la~J close tCI ~:.takes I!L2~"2 and 017, .:3.-c.:; Wf?] 1. d.E possiblE' pa.cl::ilv:,:f 

pieces 005 and 271. Farther '1orttl, trarlsverses 319 and 320 

lay about 2m apart (fig.000); tJoth had sintilar 

cross-5ection5~ dimeTlsions and nurnber of sapwood rings, 

suggestirlg arl origill ill the same length of tl~ee trullk. 

However, timber 320 was too deca~Jed to nleasure ttle rings 

with confidence, relnoYing the onl~ certain source of 

evidence of a commOll origin. 

Trallsverses 300, 319 and 320 also showed that some 

split planks were placed bark surface down on ttle peat, as 

described b~.1 Clapham & Godwin (1948, 252) in the trackuJay 

farther to the south. Their sections are shown in the upper 

trunk in fiCl.2. .~owever~ these are the first examples 



fOlATld, al1d they COl1sisted of much less in section than ttle 

previously described 'halved logs'. 

Grouping of curves. 

l"he oriainal Meare Heath material from 1974-77 had 

been grouped into so-called 'tree groups', not so muctl 

re~Jresenting single trees, but perhaps fronr several trees in 

the same area of woodland. These tJJer'e la.belled A --G <t101''qan 

in Coles & OY'rne 1976). The groups were tlased Oll rirlg-widttl 

£,eries showing \/t:\r~ ~:;in[ilaY" and diagno~.+:ic pc;\ttE:'"('-ns, Loith 

gel1erally high correlation values. With the addition of 

more data. these grolAps became irlappropriate arid two needeej 

linking together. Jt was thus decided to rework all the 

data to examine the reality and interprEtatioIl of the 

(.:.~roLtpi ng sq'~.terrr. It became clear then that distinct groups 

of patterTls could bp defined, baserl lareJ81y 011 tl-Ie last 50 

bleat'S of th€~ tr'ef~S' I ivE"s; priDl" tc! thi-::_:.~ thf~ pat t:f:-:or'ns wer'E' 

all relatively simiJarB 

-rhe new trep qrolAps wer'e labelled 1-7~ 2Tld eact) 

curve WfJS allocated to the group OY' groups of CLn---ves it: 

l"eserrrbled most. Due to time constraints. this was done by 

visual assessment, but would definitely merit a n,ot'e 

intensive study of i-he degree of sinlilarity within and 



bett!JeE~n qY'()UP'5" u~::;iflq statistical rrrean:::-;~ U~_::'f:;-:ful corrTp,31"i~:jDT)~. 

could be ma.de I.JJi th ~:;;imi Id.l" wi thiTI .:3.rlcl b;::..:·t:r.!.TE~E:":'n tlr'E"~e ':~tudics 

on lTJoc:lt~Y'n mf~.terial (r::!.qH t'1ilsom 1'';79). T~le distinct tree 

growth pattErns in the Meare ~ieath wood COTltrast wit~l other' 

assemblages such as tt,e Sweet track, where most growth 

patterns wer'e relatively similar (MoY'gan 1984'. 

Some of the curves'ill each group were averaged to 

create group ITl3ster' curves, against which furth8r 

conlparisons could be made. The relative time span of eacll 

group master is shown in fig.7, the approximate number of 

individuals resernblinq each group appearing to the right of 

ea.ch bay'" Mall~ other curves matched several groups equall~ 

well alld are not included. Groups 2 a"ti 6 represented the 

lar'gest nunlbf~r" of si3.lTIplE's~ group 5 the ll..?3~::,t~ ThE.' v.::tl"iation 

ill start year shown b~ the bars is prob8blU a combined 

result of" conver'sioll methDd (r'f~rnoving tl'le inner' 11JDDd) E.\nc:! 

varyil,g tree age. 

COt-'i"'e~,pllndE'liCE' between thr~ qroup~; i~:. ·:;:...;hown b~.J a. 

matrix of Student's t values in Table 6. GeneY'2]ly, all 

groups correlated well up to around arbitrary year 100, 

after which each bel12ved differ·ently. -rtlree of ttle curves 

are partially illustrated in fig.B. l'h~ group 2 patterT1S 

showed a sudden stlarp decline in ring-widttl around arbitrar~J 

year 100; in group ~ ttlis occurred in year' 93, and in group 

7 the decline took nlace in year 117. Thf~ othr::'t"' groups 
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mainti;\ined a stE~.,:.:).dj t-?I'" 9)~'(J\!.rth r~r,\te thy·o! .. ":~huu.t'l clnd in 9i"DUP rS 

it even increased. The C(3.uses o'f thesf:' cii ffeY-'ences Et'r-'f~ Tlot 

knotun, but it is· clc?ar' that the tt~'E'PS fi"um IJJhictl thE-! 

patterns in qroups :2. 3 and 7 were derived suffered severa] 

~:;eVE:~rE:: checks to t-hf-:)iy' gr·oL'.lth dUlr-inq th(:! d€:~cade~, bef()I'-'(~ t!"lelJ 

were felled. alternatinq with periods of recovery and rapid 

qrol.JJt h • Growth retardation can have a number of causes, 

both natural anei anthropogenic, such as waterloqgirjg, severe 

defoliation (by insects" animals or mal1)~ or damage to the 

bar' k. It cDuld evt~n, in this cas.e. be c.3.ust-~d b~J cultivation 

tec~)niques~ such as periodic slasl1 and burn~ which may tlave 

damaged and disturbed the roots. Recellt Cl"o~.~3-rnatching with 

the Tinney's chronolDgy~ from trackways some distance away 

heading east-west, revealed that the e:·:trerne variation in 

rirlg-width iTl some of the Tinney's timbers was contem~)orary~ 

Either the same sources of wood were being llsed~ or tt18 

effect was f]uite widespread. 

-rhG gY'olJping of the curves, and speculatioTl over 

the causes of the eevere setbacks to tree growttl occurr'ing 

in the local lc:"te P,Y'onze l\ge wC10dland, lead~::. on to thf.? 

question of how to interpret the differing growth patterns. 

Taking into consideration the very small proportion of t~le 

2.5krn long trac~'way represented by the tree-ril1q samples, 

and the quarltities of timber in 5(~me of ttle groups, aTl 

origin in irldividual trees is Tlot beinq suggested. 

16 



more probable that the groups represent several trees in 

scattered areas of woodland, perhaps 8actl affectpd by 

different stl~eS5 fa(~tors. 

The structure anci significance of tree qroup 7. 

In order to gain a clearer understanding of the 

composition of ttle qroups, grollp 7 UJill be COTlsidered iTl 

may'!? detail. It was first recogrlised anlong the 1985 

rnateri~:\l" but t.lJB.·::; s{.tbsequently :3c:ldecl to b~! rnate .... 'iaJ. froIT! 

ea\"l iey·· studiEl~." l·he series of tr'al1sverses, chillS and 

s:)takes ShOllJed i:;\ VE~l"'~J di·9.~lnO':5tic qr'olllth pattE.,r'n e;;tf?nding 

over' the la~:;t c:entln .. t~ of th~? tinlF~ :;:;.cale:; thf5? p.3ttprn Y·E'lD.tr:=-c:J 

to that of qr'Dup 2~ E';.~c::ept thi3.t the '::.;evere decl ine in gt"···owth 

occurred 17 wears 10ter in grollp 7. Thp last 20~30 rings 

are UT·lcertain OUJi119 to the difficult~ of recordjllg very 

nay'rol.J..! band!::.~. 

Fiq':=..i.9 .3.nrl 1~"J i J lustt-·,='l.te the j·-·eI0.tiD1i-:ship of th(~ 

timbers irl group "7. and demonstrate the refinements of 

·tree-ring studies if sampling is sufficieTltl~ exteTlsive. 

The group includes timbers performiTlg several functioflS 

transverses" stakes (two of wtlich, 022 311d 243, nassed 

througtl holes in transverses) and stray chips. 

section of a tree trunk in fig.9 shows the feasibility iTl 

17 



this case of all the planks and s"taJ~es beil1~1 5r)lit from ttle 

same tree. 

The bar diaclram iTl fig.10 reveals a ulliform end 

year for most of ttle ring series, if I the decade 130--140; 

ttlis suggests proximit~ to the sapwood trall~itioll and the 

surface to wt"lich many timbers Welne trimrrled. The l"eIE\tivel~"j 

late trarlsitioTl to sapwood in 005 aTld 27I~ and tt'l~ 

possibility of 022 being a later repair, tlBve already beell 

ThEI bar clia,i~]l'··a"m ~:.;ug'-:;.lest':3 that both pla.nl::·3 ,3.nd 

!.-::,tal::es WE.\rf~ fOl"med f.'om the same length Df trE'f:? tr'unk ~ 

probably producing the latter b~J splittifl9 dOWTl ~llaTl~(s. The 

common end years and the large T1UmiJer of stray pieces or 

chips in this group suggests that some of ttlis ma'lerial was 

prOdUCf?d on si te~ b~_1 llJooduJor'kf~r's tr'immil"ig tl'lE? plank!:=j and 

splittillQ st2kes as required. ~Jo clear cOl1centrations of 

this associated UIOOrl occurred ill 

incll\~;ion of' tliJO stt:,kE'~:. fr"'cJITI far'th::,·~r·"· SOt.l.th .. founc! sOfrle Iff;) 

years ago, iTldicate the widespread distr'ibution of group ·7 

liJOO d. This tends to confirnl the ideA of initial cOTlversioTl 

wittlin the woodland~ and subsequent Ini~il1g of tho planks. 

Tree-Rings al1d Track construction. 
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material fl"om knClttJn conte:·:ts wal,=~, to e}:alrrinf~ l"f~li3,tionship~::) 

and con5tl"uction~1 r!etails of the 'track tirnbers" The 

tree-ril1q patter'ns [If adjaCeTlt pairs or qr'oLlps oi

t'ranSVeY"3f?S and IDnclitLtdin~3,ls wel"'t~ cDrnparec:f~ to iclentify 

those which were possibly from the same lerlqth of tree tlftunl~ 

and those wtlich definitely were not. 

are listed in Table 7H 

Ttle planks involved 

010/012 (fig.000) and 331/332 (fig.000). suggested they 

either came from ttlP same tree or were even once part of the 

same plank which split lengthwise. The transverses with 

corresponding riTlgs geTlerally lay next to each other~ suetl 

as 301 and 302 (fig.000, at c50ml. Timhers 316, 319 and 320 

Cfig.000) forrned an interestil1Q group. T he~) wel"e (3.11 

tangeTltial plaT1J(S wittl traces of sapwood. The form of t~~eir 

cross-sections (fig.2 upper) and the time spar) 01' their 

rings suggested tt~at 316 came from ttle t)eartwDod area of the 

tree, 319 from the tleartwQod wittl sorne sapwood, and 32~ from 

the outer'most ar'ea of the tree with fulJ saptDood. 

adjacent planks werp held in place by t,~o stakes 3Tld had a 

third hole or notch at one end - 110 other plarlks in ttle same 

area tlad the same features. 

COT1versely, the tree-ring patterl1S of other adjacent 

timbers almost certainly showed that they were not split 
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fY'om the same? tY"ee {thouqh it is possible the~_r Ci:'\JTle ff'Dnl ~·:·'I. 

non-overlapping part)a Table. 7 shows that theU il1clude a.II 

the tr'ansver'ses fl"Olll the 20m e~<cavat ion; plank fZll'j/,. had ,:~ 

veY'~::I 8l"""'l""-'atic qr'owth pc-Ittern which CCJuld IlClt be cro::-3s-rnatchc1 ci 

at all. Longitudir)~ls 317/318 and 339/340 did not form 

pai rs. 

Further sturlies ai~ed to exami,18 the relationstlip of 

transverses wjt~1 two holes and tt,e staJ(8S whictl held thE~rrl iTl 

place; however the short ring seY'ies of the stakes resulted 

in too few being cr(]ss-matched to pllrsue ttlis aspel:t. The 

fUTlctions of each c[lrrelated timber were also compared to 

relative time span; no detectable difference in position 

L\Jithin the ch'r"'onolon4 F!mphe;"l.sisr,.~d tl'le CDrnmon or'iqin of planks 

~lld stakes. and shouled no preferel1ce of certain parts of tt12 

tree for particular fllnctioT1S. 

Absolu.te datinqb 

Radiocarbon dates for ttle ·trac~~ltlay wood vary quite 

widely in thp- late ~·:nd tni llE~nniulTI be (Or'flIE? 1982 23--~j ~ the!7:.(·:::' 

Papers;), frld.kinq it tiifficult to pr'edict thf~ likel~J time ~;pan 

of the tree-ring chronology with allY certainty. In 

addition, the Meare Heath chronology is reduced to about a 

centuy'q b~.~ the problern~:; encounteY'ed in I"f,?coy'dinq t..:hE~ r'inq~::i 

over tt)e last few decades on most samples~ HOllJE'VEt", the 



r--efinements to tt!e ~:it(-:: ch,"oncJlnqq dei.:':-cy-ibf:;.!d iJ.bovp h,3'./(~ led 

to further efforts to cross--match the tree--r'ing pattern with 

CJt hf-2rS H 

of other chroTlologies from the Fells and nc)rth-east England 

and the reworkinq ot all the late Bronze Age material 

(Hillam pel"s.comnlu). which might enable anq poSSible? matc:hf:o::, 

with the long Irish reference chronology (back to 5289 Be 

Brown, Munro, Baillje & Pilcher 1986) to be checked. 

As th is l"eport 1~10es to prt"?ss, some pro~lress has beE-?n 

made in linking the available chroll0logies. It has been 

greatly assisted by a new computer program wttich pl-oduces 

the best positioT' of match between each of a lar'qe numbel" of 

curves, thus el1abling the more rapid processiTlg of large 

quantities of data (Crone perS.COlnm.; OI:2sha 1987). 

Reworking o'f ttle data from the -'-illney's trac~:s curreTltly in 

wer-{:? t"t::!cor'df'.:>d abDut l~j q<:~a.y's 8.qo~ \J_lhf;:-?n rlluch 

less sopt-tisticated }-ecordinq and cross-matchiT1Q facilities 

Wet-'l~ avai lable) ha_~, I?na_blE:d somE':> of thE.' rYie-::n--E.~ Hea_th and 

-rinne~.JJs indi\!iduEll c:ur-'v'E.;tS to bE~ c:Y'oss--ma_tcl-!ed (\--li llam 

pers. cCJmntn )" Thi~- stlCJtlJS that the t~1p-(3:r(-? He,:'l.th ty'c.~.ck l.L1a~H~_ 

COTlsty'ucted some 70 or 80 years before the l'inney's trees 

were felled; further precision is llot possible as the 

Tinney's wood lacks sapwood. 

Further attempts tp correlate floatiTlg cllronologies 

and the II"ish ~,equence aY'8 now in progr(02ss, ~-l.nd it is hop~?d 
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that absolut9 datinq will soon be achieved. F'uri::I"!E"(' deta.il':::; 

of the progress in cross-n)atchiT10 will be pljblished 

elset!JhE'\"'e~ 

CONCLUSIONS 

Ttlis report rlescrib~s material collected from what 

is probabl~ the firlaJ stretch of the Meare Heath tracJ(. The 

tirnbers have revealed the approximate size and relationship 

of the trees originall~~ felled. The cross-matchinq of 101 

further curves and the reuJorkinq of earlier tree-riTlg data 

have resulted if I refinements of the final chr'oTloloo~ aTld a 

grouping system probably related to the original sources of 

the timber'. However. tIlE' precisioTI of tt)e felling date ha~; 

beeT1 reduced to a 5 4ear spaTl, in arbitrary years 150-155. 

Work is in proqr'ess on correlating the first century 

of the ctlroT,olog~ with ottler floating and dated 

chronologies= so far. this has led to cross--lnatchirlg with 

the Tinlley's chrollology~ showing the Meare Heath track to be 

some 70-80 years earlier~ 
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TABLE 1. Tree-ring 5amples from t~fe Meara Heatt) track, 
1981+--85. 

SPECIES NUMBER OF SAMPLES 

Alder ALNUS 

Ash FfMXINUS :I. -----.------

Haze I CORYLUS -----
POt10 I DEAE :I. 

Field maple ACER 1 

Unidentified 11 

Total 192 



material from the Mears 

year of collection 

1974/5 1976 1977 1978 1979 1980 1984/5 Total 

-Total number-
-------~~of san'.p1es--- ~9---·---1778---4-·Jr·- 3---1"T2 

Number of oak 
samples _. -- ---

Number of 
measured 
samples 

Number of 
-cross-ma t che d 
samples 

Number of 
samples with 
sapwood 

61 

61 

IT-71 

7 52 

7 49 

7 

-3 167 384 

4 17 3 114 258 

3 17 3 101 241 

1 10(+2?) 20(22?) 



TABLE 3. Numbers of growth rings in oak samples from the 
Meare Heath track, 1974-1985. 

NU~1BER OF RINGS YEARS EXCAVATED 

1974-;-1980 1984-1985 

0 - It0 75 76 

It 1 .- 60 44 37 

61 - 100 47 4ll-

101+ 6 5 

Uncertain 7 ~j 

------------_.------ . 

Total 179 167 

. 7 



TABLE 4. Details of conversion method used in the Meara 
~~Heath wood, 1.974-1985. 

CONVERSION METHOD YEAR COLLECTED TOTAL /. 

1974-19811l 198'+-1985 

flADIAL 67 40 1 III 7 29 

TANGENTIAL 18 16 34 9 

, INTERI1EDIATE' 17 21 38 1 III 

STAf,E TYPE 73 61 134 37 

HOU~lDWOOD 4 28 32 8 

CHIPS/OTHER 12) 26 26 7 

Totals 179 192 371 



TABLE 5. Details of oak samples with sapwood from the Meare 
Heath track. 

FJAt'WLE NO.OF NO.OF CONVEfl- FlINt>- SPAN YEAR NO.OF 
NlIt1:e.En RINGS SM'l.J<:H)D SION TION+ IN TRANS. SAP 

RII'lGS METHOD* CHflON.TO SAP RINGS 
TO 150--

15~) 

77 1. 103 1+8 337 S 798-c145 ? 113 737--42 

77 1.139 116 23 R T T7-152 130 20-25 

77 2.33 129 3Li· R L 2'+-152 118/9 3:2---37 

77 2.34 +88 24 R T 59-146 1.22 28--33 

77 TA10F 61 '-: .. -:. 
"':_L. T 86-146 124 26-31 

77C 67 19 T c87-153 c134 c16-21 

79 68. ;-:;: 1+4 7 T 91-13'+ 127 2:~-2n 

79 68.5 11.2 " R T 28--139 135 15-20 

80 2:e. 65 11 R 70-134 123 27-32 

B5.002 103 5? R T 31-133 129 21-26 

85.005 ',9 12 R 106-c15', cll,3 c7-t2 

B5.017 '+8 26 R S H15-c152 127 23--28 

85.037 95 1'+ R '+9-llf3 129 21-26 

B5.211 63 13 R c80-142 c129 c21-26 

85.271 (37 1'+ T 120-c 15'+ c142 c8-13 

05.297 39 L~L~ T c115-153 c129 c21-26 

85.300 128 28 I T 25-152 124 26-31 

E-l5.319 74 17 T T 71-144 l-c,-, 
~, 23-28 

85.320 +'+8 17 T T c103/6-150/3 13:3/6 c16-21 

* R = Radial 
T = TanGential 
I = Intermediate 

+ S = Stake 
T = Transverse 
L = Lonr;itudinal 



TABLE 6. Degree of similarity between the 7 'tree groups' 
derived from the varying ring patterns of the Meare Heath 
timbers~ The figures are Student's t values calculated by 
the CROS program (Baillie & Pilcher 1973'. 

TREE GROUP 1 2 3 4 5 6 

1 

2 3.3 

:5 11. • 8 '1.2 

4 6.4 5.8 7.0 

5 2.3 3.3 5.3 4.4 

6 It .. '+ 3.8 5.8 7.4 3.9 

"7 2. 1 2.1 4.3 5.0 1.7 5.0 



TABLE 7. Adjacent transverses or longitudinal planks which 
probably originated in the same tree, Dr were definitely not 
from the same tree, as determined by their tree-ring 
patterns. 

PROBABLY SAME TREE: NOT SAME TREE: 

Longitudinals: III 1 III and III 12 317 and 318 

331 and 332 339 and 3411l 

Transverses: 3 III 1 and 31112 III III 2 , 11l11l:5 and I1Il1l/j. 

:5 III 4 and :5 illS A III III 7 and 11108 

306 and :507 

338 and :3'+1(?) 

316,:519 and :520 

Stray planks 1 III 3 and 10'+ 
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the tangeatial method of splittine, with sections of planks from the trackway; 
the lower trunk shows radial splitting, with sections of planks and stakes. 
Hatching represents sapwood and bark is elso present on 300. 
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FIG. 9. Sketch section of the hypothetical tree (not to scale) producing 
the planks and stakes with similar growth patterns in group 7. 
Hatching indicates sapwood. 
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