
The Archaeology of the M40 through 
Buckinghamshire, Northamptonshire and 

Oxfordshire, 1988-91 

sU~nIARY 

This article summarises the archaeology reuoled kv 25 miles of molom'oy construction. Firldzt'alking 
followed kv archaeological sumeillana of topsoil stripping and roadside dralllage di/cluj along Ihe .tHO 
and its associated Toad schemes Taea/ed previous(}' undetected occupation Jiles from lite Seolithie 10 
post· medieval periods. Artefact scatters sug,l!,tsled lhal pml land use ma..r hare bem OJ inlemire in the 
Cherwell Vallev as in the Than", Jalle)'. 

The archae;/ogical potential of six s;"es along the .\UO route between It endlebu1)' and Iralers/ock 
was assessed by trial (xeal'alion: Ihe prehistoric occupation 01 .\lerton qllar~l' (Oron.). a deserted 
medieval village at Ledall (Orol1.), an Iron Age settlement at lI 'a/asloe).- (Oron,) , and three Roman or 
Anglo-Saxon periodfind-spolS in Buckin~!!,hamshire, Ledall and one Buck.inghamshire Jite. as u'ell (lJ Ihe 
.Halon quarT)' sile, would haremailedfurtha.relecliteexcOl.ation. buI the speed Q/ molofU'qv 
construction made additional detailed archaeological u'ork impossible. 

Three sites were subjected 10 more extensive archaeological excam/ioll: Broll::,.e .t,ge barrou's and a 
,\fiddle Irol1 Age eTlclosure all\lerlofl (O'(on.); ear[l Saxon oCCllpatiorl OJ.wetaled wilh a Roman l'il/a at 
j~)"nho (Norlhanls.); alld at Fri/well (0'(011.). where 110 eridence jilT . t re.1 Di/ch [N[,I .Jound norlh oI 
Fritwell. 

ARCHAEOLOG ICA L 1'0·1 E:\I IAL 

M otorway construction is ortrn described as a random arch'H'ological trrnch 
providing a unique opponu nit ) to vic\\' and record a conlilllloliS section through 

past landscapes. The l\UO lra\c rscd some 37 km. or Oxrordshirc. Bucking-hamshire and 
Northamptonshire. passin~ through a reas which had rl'cti\'cd scant attention <tnd \\hosc 
archaeology remai ned unknown. I t thus offned a uniqur opp()nunit~ to begin to redress 
the imbalance in our knowledge or Lh(' archal'o lo~y or the Oxfordshirt' region Cl\\ay from 
the Thames \ 'alky gravels, in panicular the archaeological potclltial of th(' Cherwcll 
Valley and Lhe :\orlh Oxrordshirc Uplands :\.\\'. or Banbur,. 

Th e unprecedented rate a t which the \\'cnd lebury- \\'atc!'swck st'l'liOI1 or tile 1110tor­
way was built set new standards within the construction industn and precluded major 
archaeologica l intervention. Funding or prriiminary desk-top SUf\TyS. of' fidd pros­
pection, and (unt il lhe commenccment in spring 1990 of the last stage of' tht' route 
between \VendJcbury and \\'atcrslOck) or any watching brief,,; was a su t~i('n of' continu-
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ous dispute betwcen the Department 01 Transport a nd En~lish H erila~e .1 Lack of 
gm·ernllu'nl comm itment bcfort 1989 resulted in insuffirielll archaeological in\'c51i~a­
{Jon north of \\"cndlcbur~ both beforc and durjll~ construClion, r{'prcsenlin~ some 
14 kill . (or 66%) of the route be(\"\('(.'n \\'armillgton and \\'~HnslOr k (Fig' . I ). 

PRf.l.Illl' \RY \RCH \EOLOCI{ \1. ,lR\LY, 

I nspi fed h} t h(" high 1y SlIc('ssfu l efi()rt of the:' prc'\·ious ~ I to .\rchaeologicai Resea rch 
Group in r<'nJrding the a fchaeoJ (Jg~ of the ~1 +U from Stokenchurch ( Bu cks.) to 
\\'atcr\tor k Crossroads (OXOII.) in 1972 ,1 preliminary desk-top sun"('\s of the know n 
archacolog} of thc ahernati\·c routes \\{'fr produccd h} the Oxfordshire .\rchaeological 
U nit in 1974 ~ and an 19794 

.. md b~ the consulti ng engiIHTrs.:' Each sun·cy highlightcd 
the po.'\sibk impact on known sites ..lnd sC' ttlemcnts lying on or close to each of the 
propos('d rOU1('s, and for \\ hirh there mig-ht be some destruc tion of rriate-d afchae-ologi­
cal information . :"ione of the sunTy~ included archaeological fidd prospec tion along the 
rOUles. and thtrefore could not ('valuate the full impact of motorwa} construction on the 
archaeological record or suggc:s t the [n'quency of major archaeolo~ical site-s , which 
elsrwlwrr haY(' occurred at the rate of two per mile ( 1.3 pn \.;m ,)." 

In 1979-80 cnginecrin~ tcs t pit.'J du~ along- thc pre rerred route werc monitored but 
pro\ided linle material from knO\\ n s ilc ~. and no nc\\< si tes wcre deteCle-d. 

The preliminary sun·cys, based mallll\ on the Count\ Sites and l\lonumcllts Rrcord, 7 
showed that the route finally chosrn cut 5 linear monumCi1ls. com pri si n~ -4- Roman roads 
and the ('ni~matic An's Ditch . Onl~ one possible- scltitmellt site. a rectangular 
cropmark :\ .\\'. of Banbury, lay on the- road line. FoIIO\\in,g the announcemcnt or the 
prdCTf('d route north of \\'endkbuq" EIlf{lish Heritage a~nTd to fund the excavation of 
a section across ,\ \'cs Ditch l.ll Fritwe-II. The route from \\'(' ndlebury to \\'a (erstock , 
which linkcd the two halves of tile London-B irmingham mOlorwa y, provcd controversial 
and \\as subjected lO a second public enquiry, and the fina l rOUl(' \,·as announccd carly 
in 1990 less than four rnolllhs hcf(we con~lruction bc~an. 

IIEI.I)\\\I."I'<C 1:--; I"B5 

111111"H'dialcly aft.cr han-csL in 1985 the Oxforclshirc ,\rchaeo logical Unit field walked the 
route- north from \\'cndlebury to l\lollin'{ton. Thinern kilometres (38%) of the c. 34-km. 
routl' cro~s('d non-arabic land and was nOl a \·a ilablc for pro~ p('c tion . Only one major 
ItC\., s itc was located , a scalter of flinlwork in A} nho parish {Northants. } which later 

t Fo rm('l"h within Ihe- Depi of Ih(' En\"ironln('111. 
J 1):\ lI inlon and T . Rowl('y (ros.), · b.ra\·at i oll~ on th(' Rou te of Ihe ~llO' O'wnmLlia. xxx"iii ( 1973 ), 
181 
' J lIinchhff('. ' ~I-IO \lolOr"W.l\ EXI('o"lOn. Oxford to Birmingh<tm \ l'relimill.u) ::'un.-('y of th(' Rou lt' 

Corridor 111 Oxfordshire- .lnd :\orthamptonshirr' (unpubl. Oxon. ,\ rcha('ol. Cnit Rcport. 1974) copit's in 
O",fnrd C'-ntral Librar .. Ct'ntrt' for C)xon. SlUdir\, Sil(,'! and ~Ionum('nt'l Rt'('()rd 

1_\ CuoK-;on, 'Eva'lualion. ~140 Oxl()fC1 Birnlln~ham. \\'alt'rsI(Kk 10 \\" i1mick EXIC'nsion. Ar<::ha('ol~ 
Oxf(lrd"hire' (unrub\. C)xon_ .\rchawl. L'ni! Rf'pon. 19i9): ('opit"S in Site" ,mel ~Iom Rt'('. 

> ' Initi .ll (;Mle-(hnieal Siudy: \ '01 IX\rrha('olng;ical Appraisal' (On' .\rup and Pa nn('rs, 1974 unpuhl , 
produn'd for (h e Ocp!. of Transport ). 

" I Rowin. 'An- h;u:ology oflil(' \140', III lIinlUn and Row ley, op. cil . nOll' 2. I :'. 
(hli)rd C('ntritl Librar\" C(,ntr(, for Oxnn SlUdi('s, Sitrs and ~Ionum('nt" Rl.'wrd 



Ii> R \ CH.\\IBI.Rs 

Int'"lt'd a '\('olithi( pit: the: n('arh~ Roman \'illa.tt LO\\t'r .\ynho Ground Farm \\a!oi nOI 

10(,<lI('d at th.u ~t.H~(". a ... lht' fi('ld \\as unclc..'r nop. lilt' f('suh of this ('xcrcisr i.'pp('arrd to 

f()IIO\\ tht' pattl'rll oh ... ('n-l'd on prr\"jou.., road sclwnl('s. \\ here field\\alkine: has been 
n'lilll\t'l~ ",u(Te') ... ful onh <tftc'l" topsoil has h('('11 ITJ1lo\cd rhl' delayed announC:C,' l1lrnt of 
tht, mUlt' south of \\ '('ndldHlry kh no time IfH lit'ld prospcCLioll. although six known 
... 11t· ... \\('1'(' as",('s\t,d 1)\ tria) tn'nching- bdiln' road COll''Ilruuion pr(,\Tlllrd funhn work 

rht' ("onSlilie. lioll of lil(" ~t-t-O ('Xlt"ll..,ion <lIlei 'l';StKi<llc'd road ... chemes f('preSt'lll Oil(' of 

the' llIu..,t 1IIlSi.111'.f,Klory qw'iodc· ... ill (hl<JI'dshin· ... ; ,lrdliu'ol0'0' in ('celli limes. the 
~o\nnnl('nt' ... lC'fu ... al ulltil 1~)Hq to fund work inhihited full-tiow surn'jllann' .. uul 
il1n'Sli~i.llion 01 ;trlt'lart srallt'!"s rt'CO\TITd h) ficldw.tlkilU~ during mOlUn\-a~ ronstrur­
lion SunTillalHT during (ollstruuioll ,\~tS lIllclc'nakc'n b) lWO self ro-ordin<ltin~ 
\olutlt.ln fi('ld\\llIk I{rtlUpS based ilt . \cldt'rhtlr~ and HirC'sl(,!", which had b('ell IIIrmed 
t1l1t)u~h ('\('ning c1ass!'s organi/l'd h~ tilt' Oxf(nd l 'n in' rsil\ Depanl11('nl fell' External 
'-,Iudit's (nO\\ dw Ox(()rd l ninTsJl~ l)("p'HII1I( '1I1 fi:)r COl1tlllUlllg Education ) 

\R III \( I \,"" II IJ" I RIIH II()\ 

n1(' p.UT at \\ hirh road huildillg \'\ .. s UndtTt.lkt'n. Including ronslruuion \\ IIhml! topSOil 
sHipping. Iimiu'c1th! fu·ld\\ork putt'nlial nHlllMIt'd "ilh 11ll" prn-ious slIl'llh of Iht' ~11O 
buill in 197:2 .• a1lhough lhl" ro.ldsick draillagt· dudlt·s g(:I1l'fall~ prO\ idl'd gO(KI s('ftlon ..... 
lilt· IT"'llItI1H~ distl ilJIIlion "f silt's ilnd ... urtlrt' find.., shO\\ 11 in Figure 1 illu ... tr.w·s tht, 
dilhl"ll!t\. ill ~nt'.IS or dilkn'llt gt'olng-~ ,md ('unt'nl I.md ust'. of dl'ttTlilig \\ ilh equal 
stHTl'\S n-i<lC'Il("l' or man· ... pit'll ~tui\itit' ..... C('nnall\, ~lr("hat'{)logical ft'ill U 1"('\ \'!'rt' 

Inc'alc-d 11111\ 1111 Iht· hight'l ground; 11111111 (If Ballhur~ lilt· routt' within (h.f{)I'd~hin· 

pro\I<lt'd little 01 ,i~nill(.<IIHT, .t~ thl' routt' 11)110\\('(1 th(' floodplain or a brook. 
\ .... "itll Ihe' fit'ld\\<llkillg III 1 <tl-n, itrdl.ll'olo~iral 'iltr\Tillanc(' produn'd l1lall~ o("ra­

sitlll;d ftnds of pOllny. IlllKh of \\ hieh III <I \ h,l',(" heell distribull'd 1)\ n.H·rnal 
sc'ttll'IIWl1htCll\"ltirs such Cl'i 1I1anlirill1.{. alld which ("a\l\lot he takcll to illdirJlt , prill1ilJ"\ 
dOIlH'stJt ~t·tllt·nH'lll fiKi 

\IOI.IIIIJ< \'\() URO\/I \(.1 

P" ....... )hlt- bIt' ~Ic · .... olitlll(" ~tI1c1 't'olitiHr lIiot\\OI k, not .1s .... lIrialrd \\ itll orl"llpation 
ft-.tllIn· ..... \\.1 .... rn:mITc'd frolll C'\.('i.l\.ltioll .... cit (.rim .... hun E. of' B.1I1hun i.lnd at \lc'J"lon'j~ , 
of Biu'st(') , ;\lol()f" ~I\ ('(1I1 .... tJuniulI IT\('.ilt-d ,I ... pn·ild of '(,,,Iithit.- Oilll\\Ork 10 lilt, '-" of 
I \\\ford I .• tlll':\" I ~. (Ii .\dclt 'lhun. ,\IWH·.I ('C'III('1llp"rit~ I.tll(l SUrrat.T appcilrnl 10 h.I\T 

sun'in·d .• \ Icnlnh Silt', Oil .1 ridge flf hi~h g-round at ,\\nh" 200 m, from it plt'\iou'il) 

dis('O\ tTCO lill~ dil( II, nlllli-lilH'd .1 :\('olilhi{' pil .ind po .... 'Sihly-associatnl POSdlOlt-S. 

'\"0 11',((,(, of tilt" 1'llig-nMtir lint'ill t'arth"OIk .Isnilwd to ('it her the pn'histOl'K. Roman 
01 \nglo-SaxlIlI pt-riod ...... 111<1 kll()\\11 \'.llioIiSh i\Sht· ... IlIHh.hh B"1I1k ot \\'altlt- BallI.., 
".1') lound \;' or l-",il\\('11 III nl(' lllonulll{'nl .IS .1 \\holt- i .... nlOJ(' lik{'l~ to ITprCSt'I11 Ihe 
\.11 lOllS Ifll'ms of' ('ollsll ut:tiuJI to hI' 'Cltllld .dong .1 Roman road frossin~ diflt-rrlll t\ )><'s 01 
ground. ratlwl' Ih.tIl iI <Iilt'hed houndan. pn'hi~ltllir '"' olhcT\\isc. 

It. \Ilt-n, \f( h.lI'ot, J.::II.II ()1'~'" nil son 1111' U.lIlhtln I \\ 1.11I1. Kn.ut O\'Un/(nI/Q. II, t'lH'i ,!:J 11 
I.) tw puhlhlu'd ""'I'.II.ttd, 1)\ IIII' (hl"rd \rlh."'ul,,ltl c.11 l 1111 

III ..... il'·' ,lIld \101l>; Kn ord, " R '\ H'I.!-, 
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rhe presence of twO Bronze A~C' sculrmclll SHes , .. 'as established by excd\<ltion at 
Grimsbury and al ~1erton (abo\ 'c), sCH'raJ like" Bronze A~e ring ditchrs, seen 
pre\"lousl)- as crop marks close to or cut b)- the route, wefe not detected. Occasional 
flintworl... found else\\ here along Ihe route \vas undiagnosti<.:. and need not han" bc("n 
directly associated with sculemcnt foci .. \1 Gnmsbur) HOC31Cd E. of Banbur~ and tht' 
RI\cr Cher\'.'ell on a lOngue of hi'-!;hef ~round). ('xea\ alion of part of tht deserted 
medic\'al \iUage in 1985 in ad\'ancc of the construction of a road JinkinS{ Banbun to the' 
future [\1-1-0 revealed in addition Bronze .-\~c sC'tllt'mclll ditches. and some possibl~ 
("adier nintwork. 11 At f!.lerton (S. of Bicester). twO Bronle A~e rin~ ditches \\ilh fi\·e 
associated burials and a !\liddle Iron Age t'ncloslIr(' wcrc detected through the \·i~ilancc 
of the Count\ f\,luseum Service. and \\('rC excavalrd in ad\·ance ofa motOT\\av roadstone 
quarry, Ihal cxca\·ation was funded by the contra lOl, ,\I fred f..tcAlpine PLe. l() fulfil the 
County Council's planning requirements. 

IR()~ \Gt 

Iron , \~e seulrment remains were drleCled at Merton and Tiddin.gton throu~h 
assessmcnt excavations. In contrast , ... ·i th the previous ph~lM' of the f..140 in 1972, no new 
Iron ,\ge seulements were subsequently encountered durin~ mOlOrwa\ construction, 
and the distribution of Iron Age seltirmcnts in Figure I is undoublt'dl) incompirte. 

,\ t f..terton the Bronze A~e burials werr overlain by an Iron .\~(' enclosure, and an 
dCljclCl' J1{ fidd to the \\' . which was to be !:Ilripped for quarn landscaping was assessed. 
This IT\·calrd more Iron Age settlcment activit) \\hich was subsrquent!) prrs('rH'd, 
Tw<.'i\(' kilometn:s S.E. of l\(erton, thc pcripll(.' r) Of.1 another Iron Age sClllcrnenl was 
detectcd in assessmclll trenches at Lowrl Farm, TiddinglOli and Albury, This lay on the 
edge of the gra\'e l terrace already well kno\,n for the 11'011 Agr sculrl11('nt l'XCl:\vi1tcd 
0.7 km. to the E.S.E., and for the ex tensiv(' cropmarks 10 the S. and E.I :.! 

RO)tA'\ ROAD:-' 

The f..I+O prO\·idcd an opportunit) to \·jC\\ 100-200 m. IeI1~ths of four pnnciple Roman 
roads, includin~ those S. and \\'. of the desertcd town at "!chestcr. ~o trac('s remained 
of the road sen.·il1~ the extensive, unwallcd Romano-British S('llirmrnt :,\ , of King 's 
Sulton, or of the Port \\' ay; nor was there an~ rel'o~nlsahle traer or lhe road S. uf thc 
~Il'rton- Islip road, e\"('n though it had prc\·iously shO\\.n as a cropmark, .. md 1<1\ 
immcdiatf'ly :\ , of a bridge discm·cred in 1979 and d('ndr()chronolo~icall) ddtcd tu soon 
~tftcr .\ .D. 95. 13 Though aerial photoe;-raphs ha\(' recorded (f"opmarks of the road at 
difl"rrent limes as side ditches onlyH and as metalling only, I') no metalling or ob\ious 
tracrs of side ditches were seen during topsoil stripping •• t1though irn'gu lar feawr('s 
within thc oblique section of the mOlOrway drainage ditch may ha'"l' represcnL('d 

.. ,\Uen , op. cit. note 8, 3.>-6. 
II I R()\\It'~, '~ltC' 3 Excavations at an Iron AIitC' \ ·illdlite <11 lI ealh I· arm' in Hlnlon .Ind Rlmlt'\ up CII. nule" 

2. H .0. 
I R. \ (:hamlx-~.·A Roman Timb(T Bridlitt" at In rarm, Ft"n(·utt "nh ~tun·oll. Chon. 1t.j7<I' O.lMU7UJQ. Ii 

n9R61. 31 b. 
II birt"\- Air ~un.C'\ 1961 Oxon. 6~ to tht' milt', plwto no. g.U')1 
I .\..;tra·' SUn.t'H Ltd . Oxon I 'IO.OUO (lq81 • no 35.) 
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I'i~ '2. I.rlll(th\\'is('" .,('((ion Ihroue;h ,\keman ~tn'I'1 Rom.1I1 TO..Id IWIlC'ath CIl('SIt"flun Lalit' I'his stuum \\,1\ 

rt'wrdrd in til<' (Tl1lrt" of the \\' brid'l:(' abulIlwnt III Ihr' Chnlrrtun I..uw ()\"rbride;<,. l.aQ'r I natural. 
e;ra\'("lh bn)\\11 fI,l\ <;ub.,oil: '2 darkrf prC'-ro,ld \:tmuncl ~urt:"(f·. '! u'dq)o,ilC'd n.Hufal sub .. oil. I ~m.dl. 
hrokr'n \uhane;ubr limrswn(' and 'ioiL:J n-dq)(I,H,-d 11.lIur,11 ,ub,!)i\ v.ith 1\\1> pl)Urn .. hnd .. " Chnu"l\on 

i .ant Ih(' IllIKkrn road tX'd 01 lim(,,\II)l1r ,Inel 11.\\ l,tppc'i,l \\ 1111 larm.11 

rchldsidc dilCh('~ .. \ \ the road crossed an outlit'r of hrash~ liOlt'stone \\hich 1.1\ 
Immcdi.urly brlO\\ the topsoil at this point It sc('ms hn~hl~ Iikch that the road utilised 
th(' natural hrash\ limestone surl~\cr. and that no further mrlalline; \\as nt.'(cssary. 
Shallo\\ marking--out trenchcs and companioll ma~ \\rll ha\'(' contributcd to thr 
dim'rent ways in \,hich cropmarks han' rrpr{'sentl~d the road. II IS likel) that mort' 
remains of Ihc road wou ld ha\'(' becll drtcu('d had till' sub~oil b('('n su l~jC'Cl to closer 
1I1 SprC1101l before rcmo\'al. 

\\"cst of .\ lchcsu'r, m('tallin~ from .-\ kl'm<ln Sln'l' l \\,l~ n'\'cakd III the Chesterton 
l.alle o\'crhride;e foundations. 0.8 m. hrneath th(' pn'\ellt mad surface (Fi~. 2). ~ I ('tall('d 

with brash) subsoil quarried from the roadside ditches ( Iayrr :J). the road appears to 
have beell patched, and subs('qu('nth a IlC\\ \uriare laver S) \\as laid o\'('r 0.2 m. of 
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accumulatcd soil and stone~ detritus, .\ trark [. .i m. wide 111 places. thinl~ m(,lalled with 
rough stone cobbling 0.1 m. thick. la, hencath the topsoil 10 m. S. of Cht'S(crtoll Llnt'. 
This track appeal's to represent an alternativc route to .\kcman Street. althou~h as 
,\krnl<tll ~Irl'rt hils continued in usc do\, n to the present day it rna, be post-Roman. 

Some 10 km '\' of ,\keman ~tre('t thl' present 19th-ccntun road markin~ the lint, of 
\\TS Ditch'\' of Fritwl'II .'h sometimes su~g('stcd ~lS a forml'f Roman road. l· displaved 

IH) ~ign of pn'-lqth-lTntur~ constl'unioll \,hcn s('cliollcd. 

RO~t \:\ "I: I' 11.1 \11 '"I .... 

The Romano-British period was rcpn's('lltccl chi('n~ by occasional abraded potterv 
sherds pr('sellt as surralT finds along the whole routt,. Thl') had prohablv be('n 
distributcd in pan h~ III~tJIUrl' !-.plcading in this period of intensi\T agricultural aCli,·it) 
and did not 1H'('c~sarih hl'lp to locat(' either farmsteads or largn nuclcatcd sl'lllcments. 
Howe\'('r, th('\ remain il drar indicator of the inlcnsin' nature or the occupation of the 
landsc<lpC' alon~ the Clwrwell \ 'alley and the :":onh Oxf(Jrdshire uplands. 

I'he routt' skirted two R OIlMTl \'illa!'. ,\t Boarstall in Buckinghamshire the road 
rl'\'calcd a pit <wd hearth Il('ar <l pf(',iousl~ rCforded spf('ad of tcsscrac.ll:I\t .\yhno in 
Oxfordshirc the rout(' passed immediately \\' . of a re("(angular walled enciosufC' \,here 
rubhle- spreads clearly ourlined internal building-s after pl()u~hing- in 1986.'Q On 1m, 
f100dablc da~ fand '\' of the Crou~hwn brook. enclosun's to the \\'. of thr \·illa \ .... ere 
cKTupied ill(() the earl~ Saxon period. '0 The sile appears LO ha\"(' been oCfupied 
throu~hout the RonMIl pC'ricKI. ilnd rolfh Saxon potler~ witS rt'cOYC'rcd from the tOp of 
one of thr adjacent J.lter Roman ditches. 

rhc upgrildine; of th(' .\ II linkin~ (hfclrd to the ~I m jlllH'tion at "'cndlebur~ created 
1 km . of n('" du~tl l'arriagl'way 10 thc E. of Kidlington and Gosford. This rc\"{'aleel two 
nc'" Rom .. 1I1 scltil-mcl1l!-.. both ploughed out beneath f()rmer OP('11 fields. The dualling of 
tht' .U I from \\'end lcbun to Birt'ster through the outskirts of the Roman to\\n at 
,\lclwstrr will beg-in in mid' 1991. 11 

III fontrast LO sonH ohs('n·ations .tlon~ the ~Ij the rellloyal of hedgcd field boundi.lfies 
was not pi.lrticlilarl~ informati,"c. ~lIld therr "itS littll' opportunity to examine the 
d("'clopm(,11l of th(' ll1('di('\'al landscap('. Onl~ tw·o t'arl~ .\ng-lo·Saxon srLtlcmrl1ts wrre 
discovered along til(' ~l""() corridor, bOlh in ~orlhampton~hirr . POllC'r) was rrcO\crrd 
from thl' upper fillings of laIr Roman hou!1c!;.lrY dirch('s immedii.ltrly " -. of thc Roman 
\ ilia at Lown .h nho Ground Farm. \\nho."!1 \ possible sunken-featured buildin~ 
1.5 km. S. of \\nho ,,;tS st'('11 in !-'('crioll. and POll('f~ was rec()\Trl'd,n 

It. ()~" ~Iap b" "I' ')2 ,\\ Iq'lj. 
I I I) ~lar'l:df\ RomtJn Roadl //I Britain l<tn, 1-)1 
I ~f L. I'.trlr\ in Ruord, oj 8u(AH1~homdur(, \"01 t ilr)rthcomllll~ 
I" l'hoto,(raphrd 1)\ thr prescnt 'Hitrr 

'Inlorn),ltifln Irllm 'tJrthant .. , Count\ (:lllIntll ,\ITh.I(,(lln~il'al Lnit :\(:(. \t 
~mn- thi~ pdpa \\,1 \Hil1rll. c'(".n,ll1on J.nd trlJ.J Ir(,"lllhin~ h.IH hnll IIndrrt,lk(,"1l J.Jt'llg; til(' \II to lIu' 

\\ ;lIld' \\ I)f \I(IH",If'l 1)\ Oxlord \r("h.lC'nl .. ~i(alt·nllliJr r.n~h,h lI f'r1Id~(' 0 \l Innl.lol R(p-JlI lftlll 2 
11 

Inlurnl.ltlon frum :\(:( \t' 
Ibid 
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:'\0 mid .\ng'Jo-Saxon settlement ('\'idrllcr \\<15; cliscmcrcd, bUl latc .\I1~lo-Saxon 
material presumably representing prc-Do!1wsday Grimsbuf} "as excavaled in ac!\'ancc 
of Ihe 13anbur\-~1 W link-road in 1985, wherr a number of features continued illlo lh(' 
13th ccntury.) i 

Grilllsbun \\a~ ol1r of fClllf known Illcdinal desened sites from which the 11l010rw<l\ 

and ilSSlll"i'H('d \,orks were likC'!) to pro\'ld(' additional information. In Oxf()rdshir~. 
Leclall (in \\'atcrpnr)) \,as dissntcd hy Ihe route; the clayland Silt' had pn'\'iollsly bcrl1 
pl()u.~lwd kn-I. and an as~('ssnH'llt ('\ci.I\'dtion did little olhn than tOil firm 11ll' 
s('lliCI1H'III\ extent at that point, and its I3th- to 15th-femur) daLc. Both Harc!\,id, (to 
Ill(' .\.\\' of Sallbuf)} and Thomln (to lhl' E. oI"O\.f()rd) let! adjacent 10 Ihl' I'OUI{', hu! 
nothing "as 1,(,\Takd of either s('ttknwl1l. 

The majorit) of thr medi('\'al pOllcn sherds occasionally found aloll~ the route during 
construction \\(T(' most likd) the product of 1lli.lIluring. i\o pr('\-iousi! undctc(trd 
Illrdi('\'al seulcml'llts \,rrr disc()\'l'["('d. 

(.\11 II I.LR or .,111:" 

Ih(' 1(,tlO\\in~ ~'I/("If"rr prmidn, dC'\,lil\ 01 hllh ",llt' tut h\ [hI" rnOIOI"\\.)\ ,md ",('uilldar. ro..td ..,dn'!lW'_ Itw 
,Udlilt'olo~\ was dillit'ull or impo ... ..,ihll' 10 ckll"' t .dlln~ 1',11" o! C'.H h mutt' .)nd ,hi" ~<l7TIU't'r l..tnnot ht, 
r('~,"dt'd ,I' ndlalhtiH lilt' ~1It' ... ,11"1' li ... u"d from:\ III "l 

~il(" \\ithin :\onh,lIl1jllonshir(" wrn' r/'(orckd till Ilw \orth.llnpltln<;hin' County COUlltil :\rrh,It'!)lo~, l'nil 
"Ii .. hold \Iu' an hi\(" \rdliH'S If)r tht" ,itn, III But kin~h.ilmhirt, ilr(' ht"ld 11\ Ill(" HlId.IIl'!:h.lIll<;hin' (;nullt\ 
~llI"I'UIll. Iht' (hlllnhhir(' itr("hrw \\ill ht' dC'I>0~rtt'd with tl\(' (hloJ{l ... hire (:ounl\ C'IUIl("il Dt'll.Irlllll"lIl 01 
~lu~('lIm ~('J'Yi('t,'i 

fJat/bun OWl!. 
<hclIl, PR:\ 11181 

:l /Jal/hun' (hon 
(hon_ I'R'\ J(}l18 

'-It> Ih:2 HI 

Dr~("I1t'{1 nH'dit'\.d \-ill.l,{c' of Hardwid 1.)\ illlllwdiiltl'l, \\ 01 lilt' routr-. :\0 olt"din.tI r('aIHrt" \\\'1(' rtTo,!:ni"'t"d 
\\lIhil1 Ihl" mO[(Jf\\3\ ('orridnr and Ill(' whole 01 the 'C'IIic-nlt'nt ,lpp,",lr, 10 lie III til(' \\ \ thin S(dttl'l 01 
mrdil'\,.tI 1'01\('1"\ \\01' r('(O\"('rr-d bCI\H'('n Ihl' \I:H "loIHh.lIJ) m,ld and IIH' r,lil\\.t\ . 

'i /Jat/hun Onm 
OXIIII PR:\ ,·)702 

~p ltd \2H 

H('tI.tn~III.1I tTopmark Im',lIed dt 1I\"Ild in Oxfcll't\ (-.lIlal. I 01 ,tluminium \\ork" L.IY din"ul\ 1111 roillt' lint' 
CO\Tred In IOp!o>uil dump 

/Jod/(of', OW" ~p 178,,) :1760 

Lin(' of Homan rodd tUI hY mott)rw,ly I>I'\wr-rll Hodinllt' .md 1\\\lurd ~Iill, :\0 tran' vf 1l1e'I.dlin~ or dill,he'''' 
dt"ll'n('cf 

H \Ikn, up ('i[ 11()11'8. 
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.\nI.;IH-~.n;on pnlll'f"\ a"inul hnnr and hurnl "llInn in mdrtrrmin.Uf" f('<lIUfr 2.0 m wid(' X OA m dr('p ("Uf 

111111 !lml' lUlU' 1.lIll("f a sunkC'n-reitlurro b\lildln~. a quarn Uf d (unins,: ditdl. ~t'cn in ~t"lliull ollh :\ dilt"n 
,md 'rHI,,1 uthrr und.Hrd. md('lcrminalc k.uures ..... ·n· IHI".III\ .1''''->(I,IIt'd .... itn d Ilrarh, prt"hi~lOri(" hCIHI:(' 

b 1.lIm Sf/lthunh ,P;o2 332 

1.,Hh :\('oluhi( pit .. pprnx 0,8 m. X tJ..Ij III dr-rp .... nh potlrn Ir.H:'lIlt"lH\ .wel flintwnrk Four shallO\\ undau:d 
')f)~tholf'S Iw.ld)\ ollJl'(,,; pm'ihh rlr~lrn\"(·d Rmg dil(h :ZOO Ill. tu \\ 

7 .1)/lIlQ, "orthantl SP ')(1'1 'l1H 

E.trh ~a,on IXllln~ ,lIId Ruman \'ill,\ Earh Saxon IXlth'r'j' 111 top or lau' Ruman dilcn ~r\"('fal ditchf's appt";tt 
In rqm',,"1lI ('"miI/SUffS !II paddo<ko; to \\ of \ ilia. Lo .... , w,lilrd rrt I'Hu!;ul.lr pl,ulonn wilh buildins.:" nutlinrd b~ 
stone "'olUtT'" 111 In,.,hh pl()lI~hrd siu' rr((lrdc'd 1011 m. E, of mOllln\.IS lillt' in I 98f). :\ rubble \\0111 fo()tlll~ and 
ruu~h mhhlim: 1.lln (ut In ,I dild1 wallo also rl:'\('.II('(1. rhre-C" win .. d.t(('{l 10 \ D 320-3')(), me-tal uhjt"rts and 
ISI- to hh-(TIlIUr. pOIt('r\. .... ("rr reclJ\('r("d rlurill~ .I bric-l ('xc·a\'.Hlflll b\ ,h(" '\orlhamplonshire- Counts COUlU'i! 

\rt h,lnlhl1(\ l'llIl 

H ~',}uldtrn. (h(m. 
Choll flR'\ 81Utl 

I'lin \\'.1\ pn,.,ullwd prf'tJl.,wr;( Irark ,lI1d Rom'!ll rn.ld, :\0 IInrthn[, ('xu'miun \i.,ible. 

q "Tlllull, (holl 

(}xlln. I'K'\ HCI:,n 

~p jlij 31110 

l ilt' Ordn,III('C' ~lIr.n cit-pin", Iht" prr\rnl rli,\\C'1I "touldl'rll rlJild fwm I-ri,\\("11 HI Inkerman l arm ,)~ an 
c'xu'minl! 01 Ihe- .1II("\l'1I1 1;11('.Ir monument \"Irioush knm .. n ..... hc'" Dllrh. ,\sh Bank f,r \ \".Hllt" Bolnk Four 
\('f1iull" lisa ,c di~t"I\('(' of IOU III failtd In \ho .... ,lin Iran' of Iht, lI1onum("nt hrne<llh or besldr Ihe present 
rn,le! "toulh nl Fritwdl Ihi~ nlOllument dppt'ars a~ a pltlll~hrd clUWII b,mk <and \\' of ~ I idd[rton Stolle\ as .I 
hall'" 1I.lIIkrd In ,II Ir ..... 1 1111(' ditch ~('\-'rntr('llth- .lIld 18Ih'{TI1IIJI"\' {artoll;rapIH"~ d{"pict this monumt'nt as <I 

('(1,1(1 from h.lltiillt.:1U1l In 1'[oUil;h H ill ~{lmt'tinl('~ this IllUnUIlle-llt i .. 1Illrrpre-tcd .ts four intt'rs(,u1ll~ R()man 
nMcis .... Imh mll~ht n.pl.lill ih st>\t>ral ch.tnl{t's in dire-nioll mIT .1 re-la'i\"('l~ shorl distanc{" and rna, also 
('xpldin Ihr app.trrnt Jb~C'IH(, (II archa('ullll{i('al n'm,lin .. '\ (If "il\\("11 

10 Hu(hrl/, (hon 
Chilli, PR'\ '118<1 

II rh,l(trlfill. (hl!n 
(hull PR:\ 8CJ:l1 

~p 54801 \.50 

~J> jj1(J 2110 

\ krman Sln'rt Rmll.tll m,ld '2 km. \\ of AI(ht'st{"f ..... 1 .... ho .... n to lit' b.·nrath (:h(,Slrr1011 Lant'. Partly srclione-d 
b, brid1(r foundalion t 11~, 11 Indt'lf'rminollr ("().lr'.t'-\~.ln' pf)lIe-r~ lohe-rd from rodd surfac('_ Roadside- dilcht'lo 
nCII \i .. iblr III rnntrauof"'l,' workings. ~Irlill\('d wllh .... (·.Ith{"Tcd br.lloll\ subsoil prrsumably quarrird rrom Ihe­
road~ldf' dild'e-'i. Ihl" road .lPP('an; 10 haH 1)('('11 patchrd and unn' r(,nlctalkd durin~ ils lircl;mt'. 

11 (.htllnUm. ()\un S IJ 5485 'l1U5 

~lig:hl ,H~~t'r about )JI m, .... ·idl" parallrJ II) and 10 m ~)lIlh of prt',('nt (:hrstrrlon Lane Roull;h stonr whblr 
~urfarc' U I m. thid .lOd :l.U-.i.O m ..... idr bt'lo .... !Uri linr. I..ud uJXI11 natural sub\llil, Cndal("d. EXJ>O"It:'d in t\\(J 
trc,O(h(", In \lr\ BU<lrdt'r 
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13 Ftnrott u'iJh .\turcott, Oron SP ';'63 179 

Pit or dll('h ''it.( liolled h, motorv.-a\ draina~(' ditch. COlllainrd ddUb. '('ighbourin~ shallO\\ r('<I(ur('s contained 
latt' llH"rlinill.lI1d po),l-m«lir\'al polt('r\ rorju~t {)\e'!" :lon m '\1. of~larvt'all Farm (Oxon PR:'\ IIQ701, which 
t~ thnuc;lu In rn.lrk thc ,itt'" of a descrted mt'dl("'"al villa~(' 

II \f,rlutl. Own ~p 170 17.) 

\ prniou ... I/n.l~iofl,-d find pW\t'd to o1.lrl.. ,If\ .11(',1 01 d.l1!.. (,.trIll aud Romano-British o<Tup,uion (khri~ 
r('\t'ilkd citlling" tup ... oil retnu\dl Sil(- n:poH'd ICI! ullh I hoUl 

1-') IInioll. ()\rm SPi701hlj 

I\\'(J BronLt" \K(" harr()" .. whirh wen' ploul(hrd k\eI III .Ulliquil\' .mel .) a"~Ol'iat('d {"rrlll.lliullS t'xc,I\.H(,d ill 
,uh.mn· oj ,III' ~f 10 <;1011(" qu.lrr. Rn,idu,IJ 11",1((1I1(,IIIS flf Ik.tl..er Potten in 0111' of ,h(" riru~ dildlC"s. One nll~ 
ditdl nH'asllrrd 21 Ill, in diam('ltT \\ith a diHh :to m, wi(1<- <Inc! 1.0 m. d('ep. rh(' s('"wnd rim:: ditdl \\.1., 01 
.,imil.-r diamcter but sh<lllowrr 'rither bMw" had .I (('nlf,11 huriaL 01 tl1(" a.,'(lt'iillt'd l"r('Tllatinm :i wcn' in 
nlllM('d urns .1Ild '1 W("r("" ill fi:)(Ki \,cssd.,. 

IIt(TC' \\il\ "Oint" n' .. idual latt' ~If" ... olithir ur t'arh '('ulililit, lIiruwurk Ofl(' b.lrrf)w was owrlain h~ .1 middle 
iWIl \~r n'nan~ular rndosurr. Ihrt'r .1 ..... rJ{"i.ltt'd pil' ,wd W\("I".II po~th()lrs . . \rfhill'()I()~ir.tl a"'I,.,'1111"1I1 

trent hn rr\'('dll'tl IrOIi :\~r lJ{"cuJli.ltinn ('xtl'lldin~ to tlt(" \\ 
Ihi, ,itt, \\ill bi' puhli,hrd srparat!"h in ()\Q/li,nlin 

Ib l/"tOIl, OWII 

ROIII.1II road (~Llrl!:iln IbOb: rrom\lrhrslrr tu Dun IIt"\("I -(In- Ih.lInt" \',lriahle rropmarks .,how onh el1I" sick 
diHIH's or jml Ihr 111('lalled area. Ilow('\Tr Ihen' \\,1" no nH'lallin~ \ i.,ihle durin~ wpsoil 'tripping and IX'rhap., 
elw cf(lprnark \\,\., du(' pdrl" to ("OIl1IMftioll 'oreh oltlw RiHr R<I\ lfiJl' Roman hridl!;f' s('(' (hUll/filII/I. Ii (I'IHb 
'31 hI th(' road lTos,('d C:ornhra.,h linl("IOI1I' whi('11 la\ Imnweli,ll('h I)('n(',ull til(" topsoil. rill' roarhidt, diltht" 
\\('1'1' n()t dt'<Ir durinr.{ stripping- or in tht' ohliqllt' .,t'e tioll prmided 1)\ tilt' drainill{c dilch 

17 BllflT!(all, /lU(A\. ~p hOO IYJ 

\11 ;,n';! likch to ("(mlalll mrdi(,\"t1 or ('.Irk po,,-rnl'din,11 pulln\ kiln' \\a~ 10'( 10 motorWiI\ nlllslrU(\IO!1 
hl"li,n' .\nt"~ \\,I~ ,dlm\t'd jl)r ass('s'>I1lt'1l1 

Ifl Bunnlflit. BtUAI 
1\lJ('k\ I'R' 1171 

\\,('~,nl('nt m'nell("' ICKiltl"d ollr Roman-period ditch Iron .\gc· .mel R"m.1II lindsp()t ncarl" 

!II BIJdTllall, BUrAI 
8m'b, PR.' 18<KJ 

;\"I'S\ll1rnl IITIKhill1!; nrar Ih(' An~rn\(' QualT\ \nglo,~.I\ml hurial ,iI(' (~p bl61J 111:21 
Romano-British pit , .1 Iwanh and an undatt'n dil( II .\ tn:ul.lr ,('altl'\" \\.I~ drt('(led :")00 Ill. to the ~ 
motor\\'n 

'-,,, hll In 

I ('\'l'a!ed iI 

bq'ond tht" 

SI'h110H2 

S(';II\('r nl ROmiln()-Briti,h~rt'\ \\'.II"r' 100 m 'L nf 1.1tH' \\lIirh Jc-tI to l.("d.111 Cuuag(', '0 <I"oriilll'd 

ar<h.l('ologic-al kat un', Rt'('orded III ilS\t'"nW!H tlrndw, ()II , ,jell' 01 I.!"clall d('"ertrd mr«I('\',11 villitJit'f' 

Liru';jf (Topmarh r('('orci('d Ull (h(Jn ~~IR proh.lhh /t'PI("('1lI d!"IlH'nh of th(" I1lcdit'\ .. d {'()Inmon fidel sy.,II:01 
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,P619U83 

Lroall medic\al da\'l,lnd \ilia't"t" cenlTro SP 016 083 .... as first m('nlion('d in 1179. E\"Ictions In 1492 and 'l..C"dali 
Pd~lUrC" 1nt'llIiOllt'd (. 1.')5{) su~~('st depopul.Hioll 1)\ rncio!'ur('" (Alison ('I al 11966 ). -I-{}) . 1.('H'Ued and 
plought'd 'iinn" tht' 19:)(b the site is no" mark("d on I} b~ a pottC'f') 'icatte( 

As<;essmt'1lI tfrllchrs in June- 1989 ff'n'alt'd bounda!) dilch('s and pits wilh domestic debris_ Th~(' .... crt' 
almost C'ntirdv cullfint"d [() the firld SW of Ihl" lal1e kadim; 10 I.t"dall CUII.l~(,. :\"0 mroi('",-al ~mund surfd('t"'i 

or buildin~ plans remained. On;asional medina] sht'rds occurrrd Ii:)r 100 m. "\ E. of the Jane. 
\one of Iht' pn\(('r\ Tecon'red need be am earliu ,han the l3,h ('"('Illun and none later than Ihe 1.')lh 

t'x(,(,plin~ occasional I <l,h- to 20th-century sherds, \\ hifh a~Tt'('s with the dOCUmtlltdr\-' e,idence for the life 
span of Ihis .. etdement Ih(' villa~(' la\ on an expo<;ed 1('\1,,1 hilltop un Ihe hed\\, impcrrnt'ahJr ,\mplhill Cia) 
\\'at('rlog~ed ('Ilvironmcntal remains probabl\- sun'i\(' r\st'\\Il('rt, within thc st'ulcmrnl. Idcally tile scltlt"rnelll 
enclosures should hasc bfCTl planned follow in~ topsoil n'mnval hUI this hdS preH'llt('d bv construction work in 
'hd \\l'rl. IJfJuly 19W1. 

:12 T;ddln,~ton a /111 .I/but), 0\011 
0)(011, PR\ .')HIO- II and 2979 

SP 63') 012 

AI (h;u;"ul(J~i('at as't'ssnH'nt Ir('lwhes imm('diall:h \:. of ,h("\ 10 and \\' or Lower (Chilwonh f Farm along Ih(' 
northr-rn edgr of Ihe plau'au ~ra\fl r('\'ealt-d p<'ri'tl;){'ial realurt's and !K(a~i{)nal Iron A~(' occupation de:hri~ .11 

E. cnd. hUI no struclural remains, pits or ditches, ,\PP(,Oll"'> «) mark til(" pr-riph("r'\ of an ("xtellsivt" Iron A'l:e 
settlel11ellt H'cn .IS cropmarb ~. and E, or Ih(' a~s('~sm('nt sil!' ·(hon, PR:'\ .')810 and 5911; OC.(., 1981 ) 
Furthcr Irun .\~c .mel Romano·British settlement reatllH's W('I'(' n.c;tv;ttt'd at IIcdth Farm Camp Corner .. omc 
11,7 km. E.~.E. of tht" presNlt .. ile in ad\'Jm'C of Ihe wnstruuiun 01 the .\1--1-0 in 1~172 (;ra\ 1<171: RO\\!e\ 1971 

~P5H 17.') 

An ('XI('I1Si\'l' sprt'.ld of Romano-British pils <Ind di\( I\('s ror ,)() III , ,md Ion 111. S ()rOddin~ton Lane 1st- t(J 
Ith'{'('lltury Rnmano·Hrili"Sh wares and h!Jildin~-[ik fra~m(,I1I' 1'j'('O\('red I wo pi('c('s of mrdinal ,,\"la7('d, 
u('st('d roof lik \\ith \'('nl holes Illa\ I:w ass(l("ia[('d \\ ilh ,I ruhhlt- spread al Ih(" hast' or thr top soil Oil the 
south('rn sid" ofOddill~tun I "Ul('. 

21 (,'ol/ora SP 50b 13() 

~h.lllow. duk soil·fiiJed linear reaturcs bd{m Illodnn ploul{h ,oil in L dr.tinagt' ditch lor :m III '\' of I:'lnn 
If;ttl. :\0 fe,Hurfs on W ~ide of carria~f'wa\ . Lwei li.lhlf' (f) Oood S("ltlt'ment possibly centred on hilth(,f 
~round to ~,L. T hree-Ill('tre wide laHr (lr poor qualih IinwstorH' rubhle metalling un :\ side of prr .. rnt ditdl 
houlldin~ Ihl' li('ld \ppar('nth not .1ssuciJtt"d \\i,h Rumano·Briti,h mat(,rial Possibh m('die\'al and 
ahandullrd .It en(]osur(' 

SP l56 -n,') to ~P 163 128 

\:('olithit· \() Bronl(" \~(' (lint scalt('r E. or lI.J.rdwicl. Lmll nmt.linrd \\,I\t( .tnd utilised f1akt'\ 111 pnstlllt' 
condition This SU'l"~('sted that an undisturbed prf'hi~\()ril ground 'iurfilu' was pre"(,1l1. 

nwr(' \\.1<; ;11,.0 ,I thin s("aner 01 ROI1l'\no-Brilish ~re\wMCS hCI\\eel\ Ih(' .\123 and the railwa\ E, and' 01 
I--I Md .... il·k I'.lrm 

.\C K:-iO\\'J.I,JJ(;!:\1 EYI" 

The Oxfordshire .-\rchaeolog-icai Unit was n:sponsibk for the ow'rall organisation of ,hc 
sunTillanee of the Oxfordshirr scctions of the ~I W, The bulk of artefact reco\,C'r> \\ as 
undenaken hy two voluntar} self eo-ordinating firlclwork groups organised through the 
i\dderbur} Historical .\ ssociation, principaJl} hy ~tr, T. \\'oodall. and throug-h an 
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evcnmg- class at Bicestcr. ~tr. ~1. Farley of the Buckin.~hamshjrr Count)' Council 
Museum Service undertook the assessment and sUfn'illance of (he Buckinghamshirr 
section assisted by l\liss ~. Hutchings, \\'ho latcr continued the watching brief in 
Oxfordshire for the OAU. Mr. D. Jackson recorded the site; in ;":orthamptonshire for 
the :\orthillllptonshirc Count) Council .\rchacology Unit. Archaeological surn')' and 
prospection between 1973 and 1989 were funded panly by the then annual Oxforclshirc 
County Council grant lO the OAU. The ficld\vork groups \\ierc recruitcd from {,\Tlling 

classes run by the University of Oxford Departmcnt for Cominuing Education (pre­
viously the Depanment for External ~tudi('s) through the fon'sight of ~Ir. T. Rmdcy, 
thell staff tutor in archaeology. \\'r arc indebted to the many COJ1(raCLOrs and thl' 
Drpartmrnt of Transport for accrss to the l\1otorwa) Construction. English Hcritag'r 
funded the rrcording. analysis, and publication. 

Til, Sorie!>' is .grateful 10 En,glish f1erilag' Jor a grant lou'lirds publicalion oj Ihis paper. 


