
Eura sian Pre his tory, 3 (2): 3–38.

BEECHES PIT: AR CHAE OLOGY, AS SEM BLAGE DY NAM ICS
AND EARLY FIRE HIS TORY OF A MID DLE PLEIS TO CENE

SITE IN EAST AN GLIA, UK

John A. J. Gowlett1, Jane Hal los1, Simon Houn sell1, Victoria Brant1 and Nicholas C. De ben ham2

1 Brit ish Acad emy Cen ten ary Re search Pro ject, SACE,
(School of Ar chae ology, Clas sics and Egyp tol ogy), Uni ver sity of Liv er pool, Liv er pool L69 3GS, UK

gowlett@liv er pool.ac.uk; jane.hal los@manchester.ac.uk; vbrant@liverpool.ac.uk; s.houn sell@ljmu.ac.uk
2 Qua ter nary TL Sur veys, Not ting ham, UK; n.de ben ham@qtls.global net.co.uk

Ab stract

Beeches Pit in Suf folk, U. K. has been known as an ar ti fact and fau nal lo cal ity since the nine teenth cen tury. We re -
port here on ar chaeo logi cal ex ca va tions car ried out by a Liv er pool group over the pe riod 1992 to pres ent. Re lated pa leoen -
vi ron men tal stud ies have been car ried out by Preece et al. (2000, in prep. a, b). The site lies in a for est to the north west of
Bury St. Ed munds, and pre serves an in ter gla cial se quence over ly ing gla cial sedi ments. These sedi ments rep re sent the An -
glian gla cia tion (OIS 12) and the fol low ing in ter gla cial (OIS 11) on the ba sis of stra tigra phy, en vi ron mental in di ca tors and
TL dat ing re ported here.

Ex ca va tions have un cov ered ar chaeo logi cal se quences in two ar eas of the north west part of the pit, where sec tions of
up to five m in height are pre served. Sedi ments in the east ern trench, AH, are stra tigraphi cally older. Here an ar ti fact ho ri -
zon has been ex posed across ex ca va tions of ap proxi mately 75 m2. It lies within in ter gla cial la cus trine sedi ments and tu fa -
ceous ma te rial over ly ing cold pe riod sedi ments. In 1999 ar ti facts were dis cov ered about 0.5 m un der the prin ci pal ar ti fact
ho ri zon, in di cat ing mul ti ple oc cu pa tions, proba bly by the side of a pool. The great ma jor ity of finds (sev eral thou sand
knapped pieces) come from a gen tly slop ing ho ri zon of up to 30 cm thick ness. Within this about 100 re fit ting pieces have
been found. The larg est set of re fit ting pieces is of a bi face rough out, which was even tu ally aban doned proba bly be cause
of a flaw. The ho ri zon has yielded sev eral other bi fa cial pieces, in clud ing a bro ken clas sic bi face and “non- classic” speci -
mens.

The west ern area, AF, rec ords a later se quence within the same in ter gla cial. Ar ti facts are strati fied within clays over -
ly ing a chan nel bank of tu fa ceous clays. The site is no ta ble for the va ri ety of evi dence of burn ing. Two lo cal ized burnt
zones are un der in ves ti ga tion, one in AH and one in AF. Burnt flints are com mon in the main ex ca va tions, but not in all ar -
eas. At higher lev els in AF there is a wide spread dark ho ri zon that con tains burnt ma te rial. The clays con tain or ganic ma te -
rial in clud ing mi cro fauna. The ar ti facts proba bly come from an oc cu pa tion on the top of the chan nel bank in an area later
erased by so li fluc tion. Only the edge of the dis tri bu tion is pre served. It in cludes very small pieces and mi cro debitage.

Two fea tures of the ar chaeo logi cal evi dence are of par ticu lar im por tance. One is the defi nite as so cia tion of
Acheulean ar ti facts, in mul ti ple phases, with en vi ron mental evi dence in di cat ing a tem per ate en vi ron ment, some times with
closed vege ta tion. The other is the re peated as so cia tion of fire events with ar chaeo logi cal evi dence. The re fit set docu -
ments hu man ac tiv ity in re la tion to a par ticu lar hearth, which is one of a se ries. Burn ing in area AF rep re sents a later simi -
lar event, with lo cal ized burn ing on a slop ing bank ad ja cent to the pond. More ex ten sive spreads of burnt ma te rial are evi -
dent at two lev els. One can be re lated to the hearths of AH, the sedi ments of the other are trun cated at the top, and its deri -
va tion is not clear. This level con tained two small bi faces.



IN TRO DUC TION

Set ting in East An glia; his tory of ear lier
in ves ti ga tions; course of proj ect

Beeches Pit is a Mid dle Pleis to cene site in
East An glia, UK, com bin ing a well- preserved
Quater nary rec ord and ar chaeo logi cal finds (Fig.
1). This pa per de scribes, dis cusses and interprets
ar chaeo logi cal ex ca va tions con ducted by the Uni -
ver sity of Liv er pool from 1992 to 2000, along side 
wide- ranging Qua ter nary in ves ti ga tions re ported
else where (Bridgland et al., 1995; Preece et al.,
1991, 2000, in prep. a, b).

Most Brit ish Lower Pa leo lithic sites are in the 
south east, ei ther south of the Thames (e.g., Box -
grove, see Rob erts and Par fitt, 1999), in the
Thames Val ley, or in East An glia. In East An glia
there is rich rec ord of Mid dle Pleis to cene sites, in -
ves ti gated since the nine teenth cen tury, and now
com bin ing to pres ent one of the most de tailed
avail able pic tures of the pe riod (Fig. 2). Syste-
matic re search in the re gion be gan in the 1930s,
but the mod ern pic ture has emerged through re -
search pro grams car ried out since the 1960s es pe -
cially at High Lodge, Barn ham, Elve den and

Hoxne (Ash ton et al. (eds.), 1992, 1998; Ash ton
et al., 2000, in press; Lewis, 1998; Wy mer, 1985,
1999; Roe, 1981; Singer et al., 1993). Beeches Pit 
it self was stud ied geo logi cally and faunally, but
its ar chae ology was stud ied only in a pre limi nary
way un til the pres ent work (Preece et al., 1991,
2000; An dre sen et al., 1997; Gowlett et al., 1998;
Gowlett and Hal los, 2000; Hal los, 2004, 2005).

The re gion pre serves an ex cel lent geo logi cal
rec ord through parts of the Qua ter nary. Bed rock
is gen er ally Cre ta ceous chalk, which is di rectly or 
in di rectly the prime source of flint for ar ti facts.
The chalk dips gen tly to ward the east. In east ern
parts of East An glia, it is capped by Plio cene and
ear lier Pleis to cene sedi ments, visi ble es pe cially
near the coast (West, 1980; Gib bard et al., 1991).
Across the re gion a ma jor geo logi cal bench mark
is pro vided by the dia mic tons or tills of the An -
glian gla cia tion (OIS 12) (cf. Bridgland et al.,
1995). The ad vance of the An glian ice sheets
around 500–450 ka. de stroyed a pre vi ously ex ist -
ing river sys tem, now known as the Bagin ton/
Bytham/Ing ham river (Bridgland et al., 1995;
Rose, 1994; Rose et al., 1999). The course of this
former ma jor river ran from the Eng lish mid lands

4 J. A. J. Gowlett et al.

Fig. 1. Beeches Pit: Gen eral view across the AF area as the ex ca va tion crew stands by for a crane (back ground)
to start lift ing sedi ment blocks



through to the East An glian coast. Its main chan -
nel lay within one km of Beeches Pit, pres ence of
its north bank hav ing been dem on strated by Wy -
mer at nearby Ram parts Field (Bridgland et al.,
1999; Wy mer, 1999). The War ren Hill and High
Lodge sites about five km away re late to this ear -
lier land scape (Wy mer et al., 1991; Bridgland et
al., 1995,1999), but most other lo cali ties post date
the An glian (OI stage 12). In the re gion, Barn -
ham, Elvden and Hoxne, amongst other sites, are
gen er ally ac cepted to be long to the suc ceed ing in -
ter gla cial, OI stage 11 (Bridgland 1996; Lewis
1998 Geol. Ref.; Ash ton et al., 1994; Ash ton et al.
(eds.), 1998; Lewis et al., 2000, etc.). Among this
group Beeches Pit is im por tant for giv ing pre cise
docu men ta tion to the pres ence of Acheulean in -
dus tries in a tem per ate pe riod, as well as to spe -
cific hu man ac tivi ties and fire evi dence.

SITE PROB LEMS IN CON TEXT

The pres ent work has con sisted of pre limi -
nary ar chaeo logi cal in ves ti ga tions fol lowed by a
se ries of full ex ca va tion sea sons, and some mi nor
com ple tion in ves ti ga tions.

The sedi ments of the site were first ex posed
by a nine teenth cen tury brick pit. Work on re mov -
ing brickearth had stopped by 1860. This work
left a pit ap proxi mately 70- x- 50 m across, de -
pressed be low the sur round ing land scape by up to 
5 m, and rela tively flat- bottomed. The north mar -
gin was in ves ti gated by ge olo gists in the 1860s
(Whi taker et al., 1891; Skert chly, 1877). The dark 
or ganic ho ri zons which char ac ter ize the site were
first no ticed at that stage; ar ti facts in clud ing hand
axes and fau nal re mains were also re corded and a
few finds were lodged in mu se ums (Wy mer in
Preece et al., 1991).

The nine teenth cen tury pit of fers a highly
use ful win dow for in ves ti ga tion. As far as ar chae -
ology is con cerned, only the mar gins are now
avail able for study, as the cen tral sedi ments were
re moved to a depth that leaves only geo logi cal de- 
pos its. The ar chaeo logi cal re search has been de -
vel oped along side a wider Qua ter nary in ves ti ga -
tion, which has paid ex ten sive at ten tion to the ge -
ol ogy and pa leoen vi ron ment of the site (Bridg-
land et al., 1995; Preece et al., 2000, in prep. a, b).

The ar chaeo logi cal re search pro gram has
been problem- orientated, in the sense that from
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Fig. 2. Mid dle Pleis to cene sites in south east Eng land and the ad ja cent area of north west Europe, in di cat ing the
pos si ble po si tion of a land bridge in OIS11, and the main di rec tions of ice flow in the pre ced ing An glian gla cia tion



the start, apart from ques tions of re gional un der -
stand ing, it was de signed to make com pari sons
with Af ri can ma te rial in some what simi lar con -
texts. A ma jor fo cus has been the study of the dy -
nam ics of hu man be hav ior in tech nol ogy, in
respect of a) stone ar ti facts and lat terly, b) of fire
in ter ac tions. Re search goals are tabu lated as be -
low in a set of points that draw from Isaac (1972,
1989), Potts (1994), and other sources, and have
been tai lored es pe cially to the proj ect (An dre sen
et al., 1997; Gowlett, 1996, 1997): 1) Lo ca tion
and den sity of sites: can we ac cu mu late evi dence
for land- use and ecol ogy, es pe cially in re la tion to
wa ter and vege ta tion zones? 2) Site in teg rity: to
what ex tent do the ar ti facts and bone re main as
de pos ited by homi nids? 3) Site sizes: how big
were they, how long oc cu pied, and at what sea -
son(s)? Does any evi dence re late to com mu nity
size and or gani za tion? 4) In ter nal struc ture: is
there any evi dence for struc tural fea tures or sepa -
ra tions of ac tivi ties that can in form about so cial
be hav ior? 5) Re source trans port: how are the sites 
lo cated in re la tion to ma te rial re sources, and how
far were these trans ported, for modi fi ca tion or
use? 6) Ar ti fact dy nam ics: can we dis en tan gle
threads or chains of ac tiv ity, and in par ticu lar ex -
am ine to what ex tent ar ti facts were made else -
where or dis carded else where? 7) Fau nal po ten -
tial: what re la tion ships or over laps can be traced,
with ei ther car ni vores or pos si ble prey spe cies?

In the course of the proj ect all seven of these
ob jec tives have been met to some de gree, but in
all cases our knowl edge is ob vi ously par tial, and
in some in stances knowl edge falls away very
abruptly at the mar gins.

Out line ex ca va tion meth od ol ogy

The site was laid out in a con tinu ous grid
aligned to north, with 10 m squares iden ti fied by
two let ters (e.g., AF). Within this grid, in di vid ual
me ter squares were des ig nated by nu meri cal co or -
di nates. Pi lot work was car ried out in me ter
squares and 10 cm siev ing spits. De tailed work
em ployed quad rants and 5 cm spits. Natu ral lay -
ers were fol lowed in spit sub di vi sions wher ever
pos si ble. Vary ingly steep gra di ents be tween lay -
ers pro vide a meth odo logi cal dif fi culty for ex ca -
va tion, but in gen eral it is pos si ble to re fer sieve
finds to par ticu lar units.

Soil sam ples were taken from every square
and 10 cm spit. They were logged in a sepa rate
cata log amount ing to some 700 bags. Ex ca vated
ma te rial was dry- sieved through a 5 mm mesh.
Subsam ples of sedi ment were water- sieved or re -
tained for fu ture analy sis.

GEN ERAL STRA TIGRA PHY
AND CHRO NOL OGY

The ice ad vance of the An glian (OI stage 12)
pro vides a bench mark for Mid dle Pleis to cene
stud ies across much of south ern Brit ain. In East
An glia, An glian dia mic ton forms an ex ten sive
blan ket over chalk bed rock. At Beeches Pit dia -
mic ton over lies the chalk bed rock, which is rarely 
visi ble, and its hum mocky sur face forms the sub -
strate over which a se ries of in ter gla cial de pos its
has been laid (Preece et al., 1991, 2000, in prep. a, 
b; Bridgland et al., 1995; in Lewis et al., 2000).

When the ice re treated there was left a hum -
mocky dis sected land scape of creeks and pools.
Beeches Pit rep re sents the in ter gla cial in fill ing of
one such fea ture. The in ter gla cial sedi ments,
which in clude ex ten sive spring de pos its (cal care -
ous clay or tufa), were later cov ered by so li fluc -
tion sedi ments and fi nally by Holo cene cov er -
sands. The ma jor units, as now rec og nized, are
given in Ta ble 1 (be low), and here are equated ex -
actly to those used by Preece et al. (in prep. a, b).
The scheme rep re sents a ma jor re vi sion of the
units used in ear lier pub li ca tions. In this pa per we
al ways re fer to the units as “lay ers” em pha siz ing
ar chaeo logi cal sig nifi cance, whereas our col -
leagues re fer to them in geo logi cal terms as
“beds” (Preece et al., in prep. a, b).

Al though all ar eas of the pit were in spected
for ar chaeo logi cal po ten tial by us, and ex ten -
sively in ves ti gated geo logi cally by D. Bridgland
and S. Lewis, artifact- bearing sedi ments have
been found only on the north west of the Pit. Two
ar eas were ex ca vated, AF, and 20 m fur ther east,
AH (Fig. 3).

Al most all the finds from Beeches Pit be long
within a sin gle in ter gla cial, which is at trib uted to
OIS 11 by vari ous lines of evi dence, no ta bly stra -
tigra phy, mol lus can fauna, ve te brate mi cro fauna
and mac ro fauna, a U- series date (Preece et al.,
1991, 2000, in prep. a, b; Bridgland et al., 1995;
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Gowlett et al., 1998) to gether with a se ries of TL
dates of which more de tails are given here.

Fol low ing an ini tial ther mo lu mi nes cence
(TL) dat ing ar ranged by S. G. Lewis, fund ing was 

ob tained by us for a se ries of dates with sup port
from the Brit ish Acad emy/SBAC Ap plied Sci -
ence fund. Sam ples for these were taken from ex -
po sures in ar eas AH, AF and AE (see be low). All
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Ta ble 1
Ma jor stra tigraphic units

Layer In exca va tion area Area exca vated Na ture of sedi ment

Layer 7 AF 6 m2 Pale brown loam

Layer 6 AF 8 m2 Dark or ganic clay

Layer 5c
Layer 5b
Layer 5a

AF 8 m2 Brown and gray mot tled clays

Layer 4 AF AH 6 m2 Cal care ous clay (tufa)

Layer 3c
Layer 3b
Layer 3a

AH ~20 m2 Dark silty clay

Layer 2 AH 75 m2 Brown/dark brown clays

Layer 1 AH 2 m2 Brown clays

Fig. 3. Gen eral plan show ing ar chaeo logi cal trenches and geo logi cal trenches af ter Preece et al. (2000)



the dates re ported here were based on burnt flint,
in some cases taken di rectly from ar chaeo logi cal
con texts. The dat ing has pro vided in ci den tal in -
for ma tion about tem pera tures of burn ing, and
about varia tions in the ra dio ac tiv ity con tent of
Beeches Pit sedi ments (see fire dis cus sion be low,
also Preece et al., 2000, in prep. a, b).

In to tal five flints were dated, three from the
area of AF, and two from trench AE to the north -
west of the pit. Within their un cer tain ties, the TL
dates of the five flints are not sig nifi cantly dif fer -
ent. If it is as sumed that all the sam ples were
heated con tem po ra ne ously, the best es ti mate for
the date of the event is 414 ± 30 ka. The er ror lim -
its rep re sent the ran dom and sys tem atic un cer tain -
ties in en vi ron mental fac tors and labo ra tory meas -
ure ments, and re fer to the 68% con fi dence level.
The dates are fully con sis tent with all other lines
of dat ing evi dence for the site. As the oxy gen iso -
tope scale lim its for OIS 11 are ap proxi mately
360–420 ka., the older tail of val ues is ef fec tively
pre cluded by the up per limit of 420 ka. The dat ing 
meth od ol ogy es tab lishes the date of the last heat -
ing of the flint to a tem pera ture in ex cess of 400°C 
(De ben ham in Preece et al., in prep. a, b). A frag -
ment of burnt flint of par ticu lar ar chaeo logi cal in -
ter est was not dated spe cifi cally, but was tested
and con firmed to be com pati ble in age with the
dated speci mens (see be low).

DE TAILED STRA TIGRA PHY

AH ex ca va tion, AF ex ca va tion,
other oc cur rences

Al most all finds from Beeches Pit can be at -
trib uted to a sin gle in ter gla cial se quence. Within
this, the stra tigra phy al lows some sub di vi sion of
phases, and it is plain that ar chaeo logi cal oc cu pa -
tions oc cur at a number of dif fer ent lev els.

The old est finds come from Area AH. This
lies on the north ern edge of the Pit, at a point
where a nine teenth cen tury cart track left it (Fig.
3). Evi dence of this was pro vided by a hol lowed
way, and a horse shoe – the only metal find of the
ex ca va tions. Work started from a small sound ing
origi nally made in the 1960s by Kerney (Geo logi -
cal Cut ting 5), which had un cov ered tufa, and also 
flakes (Kerney, 1976; Preece et al., 1991). Ex plo -
ra tion of this sound ing re vealed a rich dis tri bu tion 

of ar ti facts, in places al most touch ing the nine -
teenth cen tury sur face.

The ini tial trench was ex tended up to a fi nal
size of about 10- x-8 m (Figs. 4–5) so as to al low
ex plo ra tion of this dis tri bu tion of natu ral flint and
ar ti facts, which in cluded many re fit ting pieces.
Fur ther ex ten sion was ruled out be cause of the
need to pre serve sec tions, and to leave ar eas for
fu ture study. The growth of trees since the nine -
teenth cen tury is a threat to the site. Where two
sub stan tial trees were re moved, it was evi dent that 
their roots had dam aged the sedi ments.

BA SAL LEV ELS

The deep est view of lev els with ar ti facts is
seen where the north–south geo logi cal trench
(TR5- A- B-C) in ter sected the AH area. It was
hoped that this trench could be hand dug through
to join the origi nal sound ing (Geo logi cal Cut ting
5 – Kerney’s trench), to make a con nec tion
through at about depth 26.50 (lo cal da tum ap -
proxi mat ing to OS da tum). The den sity and im -
por tance of ar chaeo logi cal finds above these ba sal 
lev els pre vented this. Nev er the less, a bench 50
cm wide and 1 m long was ex ca vated as an ex ten -
sion of the geo logi cal trench, re veal ing a low est
con cen tra tion of ar ti facts, which con sists of flakes 
and cores. These over lie im me di ately clays that
con tain aquatic fauna (Par fitt, per sonal com mu ni -
ca tion; Layer 2 of Preece et al., in prep. a, b) and
are the old est ar ti facts from the site. These ar ti -
facts ap pear to be em bed ded in the top of Layer
3a, but given the aquatic na ture of the fauna in this 
layer, it is pos si ble that they strad dle the in ter face
be tween Layer 3b and Layer 3a.

From this point up wards a de tailed ar chaeo -
logi cal rec ord can be given of lev els, which in -
clude ar ti facts through a ver ti cal ex tent of about
one m. Key fac tors in the dis cus sion are: 1) ver ti -
cal fa cies change; 2) the ques tion of slope; 3) spa -
tial re la tion ships in di cated by re fits; 4) pres ence
and dis tri bu tion of large flint blocks; and 5) hori -
zon tal fa cies varia tion.

Fa cies re la tion ships

In the main part of the ar ti fact dis tri bu tion
AH can clearly be di vided into two zones – a pale
cal care ous clay across the north ern part (Layer
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3bii); and much darker silty clays across the front
or south ern part (Layer 3bi). Promi nent bands of
large flint cob bles give the ap pear ance of di vid ing 
the two zones, es pe cially on the east ern side of the 
ex ca va tion.

These units would proba bly be thought to
form a stra tigraphic se ries, were it not for the re -
fits, which sug gest strongly that the pale clay and
the darker clay ac cu mu lated along side one an -
other (it seems likely that 3bii passes up into 3c,
and de tailed di vi sion may be ar bi trary). There
were evi dently dif fer ences in the lo cal en vi ron -
ment of depo si tion. In in ter pre ta tion, it can be
sug gested that the north ern area or bank was
washed clean by trick les of spring wa ter, and that
the south ern area close to the pond or creek may
have con tained con tri bu tions of rot ting vege ta tion 
and burnt ma te rial. Layer 3bii is de scribed as la -
cus trine by Preece et al. (in prep. a, b).

Slope

The re fit dis tri bu tions (dis cussed fur ther be -
low) help to give the im pres sion that there was a
bank of clays that sloped down to wards the
creek/ponded area. Con sis tently the pieces to the
north have higher ele va tions than those to the
south. There may well be some ele ment of post-
 depositional de for ma tion, with sink ing in the cen -
ter of the Beeches Pit de pres sion, but it is evi dent
that the creek/pond lay to the south, and the units
of sedi ment are thicker to wards the north, giv ing
sup port to the idea of an origi nal slope.

The dark ar eas have been plot ted, and can be
seen to con cen trate in the south and west cor ners
of the trench, where there are ar eas of burn ing
(Fig. 4).

The up per lev els in clude “pipes” of so lu tion,
filled with dark clay and flint rub ble.
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Fig. 4. Plan of area AH show ing main fea tures and ar ti facts greater than ca. 5 cm. Ar eas of burn ing are num -
bered. The ar row shows the main trend of re fits (cf. Fig. 17)



AREA AF

In Area AF, 20 m to the west of AH, the se -
quence starts with An glian dia mic ton (Layer 0).
Deep ex ca va tion be low the pit floor re vealed this
to in clude large blocks of chalk. The dia mic ton is
over lain on the north ern side by a bench of
tufa/cal care ous clays, some 3 m thick (Fig. 9; bed
4 of Preece et al., in prep. a, b). This tufa can be
traced con tinu ously from the up per lev els of AH
ex ca va tion to the east, dem on strat ing that all ar -
chaeo logi cal lev els in AF are stra tigraphi cally
higher than all ar chaeo logi cal lev els in AH.

In AF, the cal care ous clay or tu fas has a
steeply slop ing south ern face, de scend ing into a
chan nel. In one place near the mid dle of its 8 m
ex posed length the lip of the tufa ap pears to have
crum bled and col lapsed, lead ing to for ma tion of a
small “ta ble” on the slope. This be comes an im -
por tant fea ture in in ter pre ta tion (see be low). A cut 
through the cal care ous clays at this point showed
them to be ster ile of ar ti facts through a depth of
more than two m, al though there were ar ti facts
em bed ded in the sur face of its slope. The clay/tufa 
con tains a rich mol lus can fauna (Preece et al., in
prep. a, b).

As tufa nor mally forms at low an gles, the

steep slope is not eas ily ex plained (cf. Bridgland
et al., 1995; Lewis et al., 2000). It may be that the
wa ter level in the creek dropped, lead ing to ero -
sion, or that side- cutting of the chan nel led the
bank to be cut. Af ter the slope had formed, it be -
came man tled by a se ries of clays and silty clays
that con tain the main ar chaeo logi cal finds (Figs.
6, 7, 9). Through a depth of more than one m they
con tain dis tri bu tions of ar ti facts al most with out
break.

Layer 5a

The low est layer (5a) is a gray clay, which ap -
pears to con sist of re worked tufa (cal care ous
clay), and lies on the toe of the tufa slope. Con di -
tions were fa vor able to the pres er va tion of bone.
Scat tered bones are chiefly of large deer, pos si bly
de rived from a sin gle car case. Small ar ti facts
occur through out. The gray clays may be char ac -
ter is tic of a gley ing en vi ron ment, with a dark or -
ganic band within the sedi ment pos si bly rep re -
sent ing a former leaf mould.

Lay ers 5b and 5c

Above this comes a com plex unit chiefly
formed of gray ish mot tled clays, about 50 cm
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Fig. 5. Gen eral view of area AH, over head view look ing south: pale sedi ments in fore ground, darker ar eas fur -
ther away. Burn ing area 3 is visi ble at top to ward right
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Fig. 6. Sec tion of west face of AF show ing main units and pro jected po si tions of two small bi faces, found near
the base of Layer 6

Fig. 7. The se quence of AF, fac ing west. The bank of pale cal care ous clay (tufa) domi nates the pic ture on the
right. Part of the burnt area in AF is visi ble left- center in dis tance



thick. Where these rest against the tufa (Layer 5a)
they are ho mo ge ne ous and green ish gray, but fur -
ther for ward (downslope) they in clude a com plex
stra tigra phy of or ganic lenses, tu fa ceous ma te rial, 
and burnt com po nents (dis cussed in de tail be low). 
Ar ti fact ma te rial oc curs through out Layer 5.

Layer 6

Layer 5 is over lain by a much darker or ganic
layer which ap pears to have formed an apron over 
the whole area, to a depth of about 30 cm on av er -
age (Layer 6). It con tains ar chaeo logi cal ma te rial,
in clud ing two small bi faces found near to its base, 
and also fur ther burnt ma te rial in clud ing both flint 
and bone. It lenses out and dis ap pears to the east
of these finds at 56E, but could have been more
ex ten sive be fore the nine teenth cen tury clay ex -
trac tion, and is still well rep re sented at 54E (sec -
tion in Fig, 9).

Layer 7

Layer 7 is a pale loam that com pleted the fill
of the chan nel. It is de cal ci fied in places (cf.
Preece et al., 2000, in prep. a, b). It con tains some
ar ti facts, but has yielded no ma jor finds, and is in -
ter preted by Preece et al. (in prep. a, b) as rep re -
sent ing a cold pe riod, proba bly at the end of the
inter- gla cial.

The in ter gla cial se quence is capped by a thick 
layer of clay with flints, which ap pears to rep re -
sent a later cold pe riod, proba bly Wol sto nian or
De ven sian. No fur ther Pa leo lithic ar ti facts have
been found, ex cept one small bi face in Area AG.

The sec tion is com pleted at the top by about
one m thick ness of sand and silt (cov er sand) de -
pos ited dur ing the Holo cene. A few Neo lithic
flints have been found from these lev els, with dis -
tinc tive dark shiny pat ina. Such finds are ubiq ui -
tous in the re gion.

12 J. A. J. Gowlett et al.

Fig. 8. Pos si ble in ter pre ta tion of for ma tion of AF layer 6, sug gest ing how springs may have kept on flow ing
through the sedi ments af ter for ma tion of Layer 6



The over all con for ma tion of this se quence is
shown dia gram mati cally in Figs. 7–8.

The clays are in ter preted as mak ing up a
chan nel in fill. The base of the chan nel has been
lo cated in Area AE about 10 m away to the south -
west, al though this ex po sure proba bly rep re sents
an em bay ment rather than the true base of the
chan nel.

The clay fills must have been de pos ited from
sedi ments/sur faces stand ing higher than the pres -
ent top of the cal care ous clay bank, which was
proba bly also the fo cus of hu man oc cu pa tion  –
but un for tu nately all ma te rial over ly ing the tufa
has been planed off by later ero sion/so li fluc tion.
This makes it dif fi cult to de ter mine which if any
of the clay units were origi nally draped over the
lip of the tufa from the higher level, and which
were de pos ited en tirely within the chan nel.

There is no clear top sur face to the dark Layer 
6, which is not evi dently trun cated at the top, and
did not lie right up against the chan nel bank. It
seems to have ended dif fusely, at the end of a se -
ries of run nels that tra verse the top of the tufa.
Dis tur bance by ero sion or so li fluc tion does not
ap pear to ex plain the ob served con for ma tion,
since one of the run nels is filled with clean sand,
and at its end tun nels through the up per part of
Layer 6, with quite sharp edges.

Al though un cer tainty re mains over in ter pret -
ing the top edge of Layer 6, we can make a sug -
ges tion sum ma rized in Fig. 8. This is that wa ter
level fluc tu ated within the chan nel, but was fed by 
springs that emerged lo cally at the top of the tufa,
run ning through pipes (the run nels) that were
cov ered by some thick ness of chan nel bank. Dur -
ing or af ter the depo si tion of Layer 6, wa ter from
the springs made its way out ei ther through Layer
6 (as re corded in one sand- filled pipe), or by
wash ing away Layer 6 at the chan nel mar gin, thus 
sepa rat ing it from any cover of the channel- side.

The na ture of the slope de pos its pres ents vari -
ous ques tions. They front a steep face of tufa, or
cal care ous clay. Stream down cut ting may have
caused this steep face, which is un likely to be de-
po si tional. The thick ness of the suc ceed ing clays
var ies from front to rear. Some times marker
bands are close to gether at the rear (north), then
be come more deeply sepa rated, com ing to gether
again to wards the toe of the de posit. This could
sug gest slump ing of de pos its, but the dis tri bu tions 

of ar ti facts fa vor an in ter pre ta tion of fairly con -
tinu ous depo si tion. The vary ing thick nesses may
be a prod uct of vary ing sedi ment in puts and
water- levels. The ar ti fact dis tri bu tions as sist in in -
ter pre ta tion, and are dis cussed fur ther be low.

Ar ti facts

There were very few large ar ti facts in the de -
pos its in AF. It is likely that the pre served oc cur -
rence on the chan nel bank is at the edge of a more
ex ten sive former oc cu pa tion. Un for tu nately, test -
ing by JCB in the for est to the north of AF re -
vealed no traces of pres er va tion. Rela tively few
pieces came to rest on the slope. There are how -
ever a few large flakes and a number of large
blocks of flint.

Other ex cep tions are two small bi faces found
near the base of the dark Layer 6, and near the top
of the slope. They were found along side blocks of 
simi lar dark flint, which may have been blanks for 
other speci mens.

As bi faces have been found in both ar eas AH
and AF, there is lit tle chance of con clud ing
whether the nine teenth cen tury bi face find came
from one lo cal ity or the other.

THE AR TI FACTS: CHAR AC TER
AND GE OME TRY

Ge ome try of the ar ti fact dis tri bu tions

Co or di nate plot ting of the ar ti facts and other
stones al lows them to be con sid ered as 3D
swarms in the dif fer ent lo cali ties. These pro vide
use ful ad di tional evi dence for the rec og ni tion of
units.

In out line, we can say that the great ma jor ity
of ar ti facts come from the AH lo cal ity, where they 
are in clined at a shal low an gle through a ver ti cal
depth of ca. 50 cm–1 m (Fig. 10). In the area of
AF, they are steeply in clined in lay ers man tling
the chan nel bank (Fig. 9; cf. also Fig. 7).

AH Finds

The AH finds are lo cal ized in dif fer ent re -
spects both hori zon tally and ver ti cally. Hori zon -
tally, finds are con cen trated in a patch about 5–6
m across, trend ing NW–SE (Fig. 11). The den sity
of dis tri bu tion is lower to wards the pond, to wards 
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the pale tufa to the north, to the east and to the
west.

The ver ti cal dis tri bu tion is of the or der of 60
cm. The re fits dem on strate the pres ence of ar ti -
facts on a gen tle slope down to wards the pond

(dis cussed in more de tail be low). On both AH and 
AF plots of ar ti facts sug gest that for merly hori -
zon tal sur faces may have tilted post- deposition-
ally with a slight dip to the north.

The to tal ex ca vated AH area is 75 m2, giv ing

14 J. A. J. Gowlett et al.

Fig. 9. Ver ti cal dis tri bu tion of all finds in AF, viewed fac ing to west (cf. Fig. 4)



an av er age ar ti fact den sity of 24 per m2 al though
it is evi dent that cer tain ar eas are more artifact-
 rich than oth ers (Fig. 11; Fig. 4). The area to the
north east of the trench cor re sponds to a de posit of 

pale, tuf fa ceous sedi ment, and is a zone of low ar -
ti fact den sity (av er ag ing 2.5 ar ti facts per m2,
range 0–12). An area at the front of the trench
(77–80E / 88–90N) rep re sents an area of dis crete
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Fig. 10. Ver ti cal dis tri bu tion of all iden ti fied ar ti fact finds in Area AH, viewed fac ing to west

Fig. 11. Plan of den sity dis tri bu tion of all iden ti fied ar ti facts in Area AH. The small void area right of cen ter rep re -
sents the Geo logi cal Cut 5 origi nally made many years be fore ex ca va tions be gan



burn ing, in ter preted be low as a se ries of hearth
po si tions, one of which can be re lated to the re fit -
ting bi face rough out (see be low; Gowlett and Hal -
los, 2000). The zones of most dense ar ti fact con -
cen tra tions, 77–80E / 90–94N (av er ag ing 77.25
ar ti facts per m2, range 11–160) and 74–77E /
93–95N (av er ag ing 52 ar ti facts per m2, range
14–89), cor re spond to the zones where re fit ting
pieces are most abun dant. The re fits and den sity
plots re veal one main lo cus for knap ping ac tivi -
ties within the ex ca vated area.

AF Finds
The AF finds are pre domi nantly dis trib uted

on a slope, the chan nel bank. This was so steep
that all or al most all are likely to have mi grated
downslope dur ing and per haps af ter ini tial depo -
si tion. They are dis trib uted through a thick ness of
about 1.5 m at least, run ning through Lay ers 5–7.
It seems likely that most of the finds have spilled
over from the flat chan nel bank above (now van -
ished) on which there could have been an ex ten -
sive oc cu pa tion. Within Layer 5, how ever, a

16 J. A. J. Gowlett et al.

Fig. 12. The bi faces of Beeches Pit: Pho to views to com mon scale seen in re la tion to find spots. The speci men
above the scale is the nine teenth cen tury “Trigg” find, pho to graphed cour tesy of the Ash mo lean Mu seum



hearth fea ture has been iso lated, and it may be that 
some ar ti facts are re lated to this.

THE AR TI FACTS IN OUT LINE:
GEN ERAL AS SEM BLAGE
CHAR AC TER IS TICS

A to tal of nearly 2,000 ar ti facts > 2 cm was
re cov ered from the AH ex ca va tion, along with
sev eral thou sand frag ments of mi crodé bitage. A
much smaller as sem blage of sev eral hun dred
pieces was found on the steeper slope of the AF
lo cal ity, among some 5,000 stone finds of all
kinds, largely natu ral. The raw ma te rial for tool
manu fac ture is ex clu sively flint, which is avail -
able in the im me di ate vi cin ity of the site. Ar ti facts 
are found amongst an abun dance of un worked
flint nod ules, which in area AH out num ber the
knapped pieces by ap proxi mately ten to one.

Al though the ex act source of the flint raw ma -
te rial is not es tab lished, the state of the cor tex is
pre domi nantly fresh or slightly weath ered sug -
gest ing that the cob bles eroded out of a nearby
chalk ex po sure, per haps be side a tribu tary run nel
of the main creek. The cob bles have not un der -
gone ex ten sive flu vial trans port and re de po si tion.
The weath er ing of the cor tex proba bly oc curred in 
situ as the nod ules were ex posed upon the sur face
for a con sid er able length of time. This in ter pre ta -
tion is sup ported by the heavy pati na tion of the
ma jor ity of pieces, which may also be in dica tive
of sur face ex po sure (Stapert, 1976). The size
range of the nod ules avail able for ex ploi ta tion
var ies con sid era bly, from small peb bles un der 10
cm in maxi mum di men sion up to very large nod -
ules over 0.5 m in length. The flint is gen er ally of
a good qual ity, al though there are many small fos -
sils and in clu sions that some times cause it to
break in an un char ac ter is tic way, cre at ing an
abun dance of shat ter and frag ments.

The ma jor ity of ar ti facts are in a very fresh or
fresh con di tion, com pati ble with other in di ca tions 
of lim ited tapho nomic dis tur bance. Cores and
tools make up just 3–5% of the to tal as sem blage,
with dé bitage ac count ing for the ma jor ity of ar ti -
fac tual ma te rial. These pro por tions are typi cal of
on- site knap ping be hav ior, con firm ing that the lo -
cal manu fac ture of stone tools was a prin ci pal fac -
tor in the ac cu mu la tion of lithic ma te rial at this
lo ca tion.

The knap ping can be char ac ter ized as in volv -
ing four main re duc tion se quences: 1) pro duc tion
of bi faces from nod ules; 2) pro duc tion of large
flakes (> 8 cm) for use as bi face blanks; 3) core
and flake work ing un re lated to bi face manu fac -
ture; and 4) modi fi ca tion of natu ral pieces into re -
touched tools. There are no signs of Le val lois
work ing, as dis cussed for ex am ple by White and
Ash ton (2003).

As a mat ter of con ven tion only, we start with
a de scrip tion of the rela tively small number of
shaped ar ti facts. These con sist of about eight bi fa -
cial pieces, and about 30 re touched pieces, out of
a number of sev eral thou sands of flakes/flak ing
de bris. Other pieces ap pear to have been util ized.

Bi faces

Bi faces oc cur at all lev els, con firm ing the
Acheulean des ig na tion for the in dus try. They can
be tabu lated as fol lows (Tab. 2).

Those bi faces and flakes found in the nine -
teenth cen tury are most likely, fol low ing the pub -
lished de scrip tion, to have come from the or ganic
bands in the AF area (Whi taker et al., 1891), but it 
is not im pos si ble that they came from the front of
AH, where con struc tion of a nine teenth cen tury
cart en trance to the pit also cer tainly ex posed a
dark or ganic lens. As fur ther bi faces have been
found in each lo cal ity, there is no in de pend ent
means of evalua tion at pres ent. Searches of cata -
logs have con firmed one well- shaped pointed bi -
face at Ox ford (meas ure ments in ta ble 3). Sev eral
other speci mens are re corded in col lec tions at
Cam bridge, but they do not in clude bi faces.

A fur ther nine teenth cen tury speci men may
have been lo cated in the Shot ton col lec tion at Bir -
ming ham. This is ei ther (pos si bly) a burnt hand
axe, or one with so li fluc tion dam age, clearly re -
sem bling Beeches Pit ma te rial in pat ina. There is
no proof (as yet) that this speci men comes from
the site, but ar gua bly Beeches Pit is the only Brit -
ish site with burnt ma te rial that would have been
open to nine teenth cen tury col lec tion – this find
re mains “in sus pense ac count” for the mo ment.

To gether the ex ca vated speci mens are just
suf fi cient to “char ac ter ize” the as sem blage, and to 
al low com pari sons with other Acheulean bi face
as sem blages (the ex tent to which such in di vid ual
prod ucts can rep re sent a no tional par ent popu la -
tion is dis cussed by Gowlett, in press).
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It is strik ingly ob vi ous that the bi faces oc cur
in a range of sizes, and do not form a clas sic ho -
mo ge ne ous set. They re sult from dif fer ing manu -
fac tur ing strate gies, and proba bly had var ied
func tions. Sam pling bias has pos si bly given this
im pres sion – it could be that a fur ther ran dom se -
lec tion from this in dus try would pro duce mainly
clas sic speci mens. At any rate, the range of speci -
mens shows clearly that the mak ers were en gaged
in mak ing very small and quite large bi faces; and
that some times ob tain ing a good work ing edge
seems to have been more of a con sid era tion than
achiev ing a “fin ished” sym met ri cal piece.

Bi face de scrip tions
Five bi face speci mens came from AH (Fig.

12). They in clude a bi face with a tran chet tip (AH
1300), some what in ter me di ate be tween a cleaver
and hand- axe in form (i.e., chisel ended). It is bro -
ken, with the two halves found about one m apart.
It may have bro ken in use, or in retrim ming. Its
user was evi dently suf fi ciently un fazed by this
event that nei ther part was thrown away in
dis gust.

A bi face made from a tabu lar piece of flint
(AH 229) is one of the heavi est bi face finds; it is
some what ir regu lar in form, but less so than

18 J. A. J. Gowlett et al.

Ta ble 2
Bi face descriptions

Ref. Num ber De scrip tion Con text

BP AF5331 Small bi face within Layer 6 in AF

BP AF6196 Small bi face within Layer 6 in AF

BP AH229 “Other” bi face on tabu lar flint, ir regu lar main ho ri zon in AH

BP AH411 “Other” bi face, ir regu lar, part- worked main ho ri zon in AH

BP AH1300 “Clas sic” bi face found in two pieces main ho ri zon in AH

BP AH2105 Small dis coid bi face main ho ri zon in AH

BP Bi face rough out and re fit set main ho ri zon in AH

BP AG1 Small bi face
Found by D. Bridgland in later Cold 
pe riod de pos its in AG

BP?? Birm Lan ceo late Pos si bly from Beeches Pit

BP- Ashmolean “Clas sic” pointed bi face 19th C find from north of pit

Ta ble 3
Bi face dimensions

Ref Num ber De scrip tion Weight Length Breadth Thick ness East North Level

BP AF5331 Small bi face 55 72 49 19 52.29 96.54 28.81

BP AF6196 Small bi face 85 73 60 20 52.5 96.31 28.72

BP AH229 “Other” bi face 510 117 100 35 79.8 92.74 28.12

BP AH411 “Other” bi face 265 99 75 42 79.19 91.79 27.7

BP AH1300 Bi face 435 123 87 48 78.55 93.15 28.03

BP AH2105 Disc 45 52 48 26 78.17 90.04 27.53

?BP Birm Lan ceo late 400 145 93 35 - - -

BP- Ashmolean Pointed 288 125 81 40 - - -



an other “non clas sic” piece (AH 411). A small
dis coid is the small est bifacially- worked piece
(AH 2105). Com pari sons can be drawn with gen -
er ally some what later finds from south ern Brit ain, 
es pe cially per haps with the dis coid flak ing tech -
nol ogy from Old bury (Cook and Ja cobi, 1998),
but apart from its shape, the worked edge re sem -
bles bi face edges more than a typi cal dis coid core.

The two speci mens from Area AF, both
found near the top of Layer 6, are rela tively small, 
just over 70 mm in length. One is rela tively broad

(AF 6196), the other quite slen der (AF 5331).
They are made from simi lar flint, per haps from
large flake blanks, and could con ceiva bly have
been made by the same in di vid ual.

Re touched pieces

Re touched tools make up only a very small
pro por tion of the to tal as sem blage, ca. 2% of
pieces > 2 cm long. The ma jor ity are made upon
flakes or bro ken flakes, al though there are a low
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Fig. 13. Se lected flake tools. 1-2: Flake scrap ers; 3: Dou ble notch; 4-5: Den ticu lates. The dark bars in di cate the
ex tent of re touch/edge dam age



number made upon natu rally frac tured pieces of
flint. In this re spect, the as sem blage is simi lar to
the well- known Acheulean site of Cagny L’Epi-
nette, which rec ords the pres ence of re touch on
natu rally frac tured pieces of flint (Tuf freau et al.,
1995). There does not ap pear to be any pre ferred
edge on the flakes for re touch. Re touch oc curs on
dis tal, lat eral and proxi mal edges, al though the
retouched edge is usu ally the long est edge. The
ma jor ity of re touch is di rect (oc cur ring upon the
dor sal side of the flake) and uni fa cial; bi fa cial
retouch on flake tools is very rare.

Notches and den ticu lates are the most fre -
quently oc cur ring tool types. The notched pieces
can be sub di vided into three cate go ries: notches
cre ated by mul ti ple re mov als, notches cre ated by
a sin gle re moval (so- called “flaked flakes”: Ash -
ton et al. 1991), and notches cre ated by edge
modi fi ca tion char ac ter is tic of utili za tion dam age.
Sev eral of the notches in the as sem blage are made 
on very large flakes, ex ceed ing 100 mm in maxi -
mum di men sion.

Scrap ers and com pos ite tools are rare. Only
three scrap ers were iden ti fied, all from area AH.
In all cases, the re touch is lim ited to one edge,
form ing a se ries of con tinu ous, semi- invasive re -
mov als. In one ex am ple, a large flake (94 x 100
mm) has re touch along the right lat eral edge on
the ven tral sur face, cre at ing an in verse scraper
with a straight edge pro file. The other two pieces
in this cate gory are more ir regu lar, with slightly
den ticu lated edges (Fig. 13, 1–5).

The small number of re touched pieces does
not al low for ex ten sive sta tis ti cal com pari sons to
be made be tween as sem blages from the dif fer ent
ar eas of the site. How ever, in Area AH, there are
enough re touched flakes to al low com pari son
with the un re touched flake popu la tion, giv ing an
in sight into the pres ence of any se lec tive pref er -
ences. The size fre quency of the re touched flake
tools dis plays a very dif fer ent size dis tri bu tion to
the core re duc tion and bi face manu fac ture flakes.
The av er age flake length for re touched flakes is
71 mm, al though the size fre quency dis tri bu tion
has a bi mo dal pro file, with peaks at 50–60 mm
and 80–90 mm in length (Fig. 15). The re touched
flakes are 20 mm wider and 10 mm thicker on av -
er age than the un re touched flakes. Plot ting the
length against width and thick ness for re touched
and un re touched flakes (Fig. 14) shows the re -
touched flakes have an over lap ping dis tri bu tion
with the un re touched pieces, sug gest ing se lec tion
of the larger flakes for re touch from the avail able
flakes. The dis tri bu tions also show that flakes that 
are wider and thicker in re la tion to length were
cho sen for re touch. Within the re touched flakes,
com pari son of the mean size by tool cate gory
shows that the scrap ers are made on the larg est
flake blanks. Al though the number of re touched
pieces in the as sem blage is low pre vent ing sta tis -
ti cal com pari son, the re sults are in agree ment with 
other met ri cal stud ies of flake tools that sug gest
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Fig. 14. AH re touched flake size dis tri bu tion



scrap ers are typi cally larger than notches and den -
ticu lates (Gen este, 1985; Meig nen, 1988; Roth
and Dib ble, 1998; Gowlett, 1999).

Cores

The cores can all be de scribed as globu lar,
show ing no evi dence of pre de ter mi na tion of flake 
re mov als. Many of the cores have fewer than
three flake re mov als, and due to their lim ited re -
duc tion have been clas si fied as “tested nod ules”.
These pieces re tain a high per cent age of cor tex on 
their outer sur face, and may in di cate test ing of
flint qual ity. Other cores in the as sem blage show
more in ten sive re duc tion, as evi denced by a
greater number of flake re mov als and a re duc tion
in cor tex.

The cores range in size from small pieces
< 70 mm in di ame ter, up to very large nod ules
over 250 mm in maxi mum di men sion. The wide
range of core sizes ap pears to be due to se lec tion
of a wide range of dif fer ent origi nal nod ule sizes
from the raw ma te rial avail able. The mini mally
flaked pieces show a simi lar size dis tri bu tion to
the more heav ily flaked pieces, sug gest ing that
smaller cores are not the prod uct of more in ten -
sive flak ing (Fig. 16). There is not a con tin uum
from large, mini mally flaked cores to small, heav -
ily re duced pieces, and in fact tested nod ules are
on av er age smaller in all di men sions than the
more heav ily flaked cores (Ta ble 4). This pos si bly 
in di cates a sepa rate strat egy of flake pro duc tion
aimed at pro duc ing only one or two flakes from
these pieces.

The cores vary in shape, from rod- like to

more spheri cal in mor phol ogy. The dif fer ences in
shape proba bly re flect dif fer ences in the shape of
the origi nal nod ules se lected for re duc tion. The
pre domi nance of rod- shaped pieces among tested
nod ules may partly ex plain why these pieces were 
not more in ten sively flaked. If the origi nal nod -
ules were long and thin, it would have been more
dif fi cult to main tain a suit able plat form for ex ten -
sive flake re moval upon these pieces com pared to
more spherical- shaped nod ules. Many of the
tested nod ules are rod- shaped pieces that have
one or two re mov als at one end. These pieces are
mor pho logi cally simi lar to the “salami- slice”
tech nique of pro duc ing flakes docu mented in
Mouste rian as sem blages (Mel lars, 1996:75), and
the re sult ing flakes re tain a strip of cor tex around
a large part of their edge.

Knap ping of large nod ules over 300 mm in
maxi mum di men sion does not ap pear to have
taken place, al though nod ules over this size are
pres ent at the site. Some of these large nod ules
may have been di vided into more man age able
sized pieces in or der to be worked, and some of
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Fig. 15. Area AH com pari son of re touched and
un re touched flakes by size

Fig. 16. Area AH core length ver sus width

Ta ble 4
Area AH: Av er age core di men sions in mm

(means and sds)

Size (mm)
Tested
nod ules

Cores All

Length 129 ± 42 147 ± 50 138 ± 47

Width 86 ± 28 107 ± 28 97 ± 30

Thick ness 63 ± 25 82 ± 33 73 ± 30

N 23 23 46



the larg est nod ules found have break sur faces that 
may have been in ten tion ally cre ated, al though the
an thro po genic na ture of these breaks can not be
con fi dently es tab lished at pres ent.

Dé bitage prod ucts

Dé bitage prod ucts con sist ing of flakes, bro -
ken flakes and shat ter frag ments are the most
abun dant cate gory of ar ti fact, ac count ing for ca.
95% of all pieces. Within the flake cate gory, three 
types can be iden ti fied which are in dica tive of dif -
fer ent re duc tion strate gies. Flakes that are typi cal
core re duc tion, hav ing a wide plat form and
promi nent bulb of per cus sion are the most abun -
dant type of flake in the as sem blage. This type of
flake also ac counts for the ma jor ity of bro ken
flakes. Flakes with a nar row plat form and dif fuse
bulb of per cus sion, char ac ter is tic of the mid dle

and later stages of bi face manu fac ture are pres ent, 
al though they only ac count for ca. 2% of the to tal
whole flake popu la tion. Bi face manu fac ture
flakes are also scarce in the bro ken flake cate gory, 
al though pro por tion ally more of these flakes are
bro ken. The pro por tions of the flake types sug gest 
that the early stages of bi face manu fac ture and
core work ing were the main knap ping ac tivi ties
car ried out at this lo ca tion, as bi face thin ning and
fin ish ing flakes are rare. The oc cur rence of flakes
with two ven tral sur faces (Janus flakes) sig ni fies
that some large flakes are used as cores to pro duce 
fur ther flakes from their ven tral sur faces.

The flake plat forms are pre domi nantly plain
or cor ti cal, and none of the flakes show any evi -
dence of plat form prepa ra tion or fa cet ing. These
plat form types are con sis tent with the flak ing pat -
terns ob served on the cores. The pro por tions of
cor ti cal, semi- cortical and non- cortical flakes in
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the as sem blage are in dica tive of core re duc tion
se quences that were not ex haus tive, ter mi nat ing
soon af ter de cor ti ca tion of the nod ule had taken
place.

DIS CUS SION OF AS SEM BLAGE
DY NAM ICS

The “win dows” of ac tiv ity ex posed at
Beeches Pit, par ticu larly in AH are large enough
to al low mean ing ful com pari sons with the grow -
ing body of data from across Europe. As on many
sites, the pres ence of re fit ting ma te rial al lows
fuller un der stand ing of tech no logi cal prac tice, as
well as some in dex to dis tur bance.

The lithic ar ti facts from the Beeches Pit as -
sem blage have been ana lysed for the pres ence of
re fits, in or der to an swer ques tions about site for -
ma tion, tech nol ogy and ar ti fact dy nam ics (cf.
Villa, 1982; Czi esla, 1990; Gowlett et al., 1998).
Area AH has pro duced all the re fits so far: 31
refit ting sets, to tal ling 102 in di vid ual ar ti facts
have been re cov ered to date (Fig. 17). These rep -
re sent 6% of the to tal ex ca vated ar ti facts > 20 mm 
to be in cor po rated into a re fit ting se quence. The
re fit ting groups have been clas si fied in ac cor -
dance with the cate go ries es tab lished by Czi esla
(1990): twenty- one groups are dorsal- ventral re -
fits; nine groups are bro ken ar ti facts; as yet none
of the re fit ting groups re late to ar ti fact modifi-
cat ion.

Bro ken ar ti facts

The re fit ting groups of bro ken ar ti facts com -
prise five core re duc tion flakes, three bi face
manu fac ture flakes and a bro ken ovate bi face. Ex -
ami na tion of the break sur faces shows that they
are pati nated to the same de gree as the rest of the
ar ti facts, dem on strat ing that the breaks are an cient 
and oc curred at or soon af ter the time of manu fac -
ture. The bro ken flakes were most likely dam aged 
at the time of manu fac ture. Flint is a natu ral ma te -
rial, with each nod ule con tain ing in ter nal flaws
and weak nesses that cause flakes to shat ter spon -
ta ne ously as they are de tached from the core. The
spa tial dis tri bu tion of the bro ken re fits also sup -
ports this in ter pre ta tion, since the bro ken ar ti facts
are within close prox im ity to each other. The frag -
ments of bi face manu fac ture flakes were found
ly ing di rectly ad ja cent to each other, im ply ing

they were bro ken by pres sure as they lay on the
ground, pos si bly by tram pling or sedi ment load -
ing. The rela tive thin ness of these ar ti facts, be ing
only a few mil li me ters, makes them par ticu larly
sus cep ti ble to this type of dam age.

The bro ken bi face was found in two halves
ap proxi mately 90 cm apart, in di cat ing that it was
bro ken on- site and there fore dis carded. The break 
is char ac ter is tic of “end- shock”, a phe nome non
that oc curs in the fi nal stages of bi face manu fac -
ture, par ticu larly com mon in nov ice flint-
 knappers (Brad ley and Samp son, 1978). A large
scar re moved from the tip of the bi face is visi ble,
and its re moval may have been the cause of the
break. How ever, no con join ing flakes have been
re cov ered re lat ing to this bi face, sug gest ing the
piece was not made in the im me di ate vi cin ity, and 
was pos si bly im ported from an other area of the
site. There fore, sub se quent use or re sharp en ing in
the area it was dis carded seems to be the most
likely ex pla na tion of the break age and aban don -
ment of the piece.

TECH NO LOGI CAL RE FITS

The tech no logi cal re fit groups re con struct
parts of re duc tion se quences, and as such are use -
ful for un der stand ing tech nol ogy, site for ma tion
and ar ti fact trans port. The ma jor ity of these re fits
con sist of two or three flakes in a se quence of par -
al lel flak ing. Only five of the groups con join
flakes to cores. None of the re fit groups con join
sets of bi face manu fac ture flakes to each other or
to bi faces, and none of the re touched flake tools
are part of a re fit ting se quence. It is ac knowl -
edged that the number of re fits in an ar chaeo logi -
cal as sem blage is as much a fac tor of time spent
search ing for re fits as it is a re flec tion of homi nid
be hav ior. A con certed ef fort was made to find re -
fits con join ing the bi face thin ning flakes to the bi -
faces pres ent in the as sem blage, al though this did
not yield any posi tive re sults. It is there fore con -
cluded upon pres ent evi dence that the bi faces dis -
carded in Area AH were not manu fac tured “on
the spot” and were brought into the area and aban -
doned in their fi nal form. Al though it is un likely
that these pieces were trans ported long dis tances,
nev er the less the as sem blage shows spa tial sepa ra -
tion of the manu fac tur ing area for these par ticu lar
bi faces and their area of fi nal dis card. Simi larly,
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the re touched flake tools may have been made
upon blanks not pro duced in the ex ca vated area,
or con versely other ar ti facts be long ing to the
same re duc tion se quences as the re touch flakes
were re moved from the area af ter manu fac ture.

It is clear from the number and types of re fits
pres ent that pri mary manu fac ture of bi faces and
core re duc tion un re lated to bi face manu fac ture
was car ried out at this lo ca tion. The larg est re fit -
ting group con sists of a bi face rough out and the
flakes of pro duc tion, to tal ling 27 in di vid ual ar ti -
facts, al though re con struc tion of the nod ule is far
from com plete. The nod ule has been re duced by
par al lel and al ter nate flak ing, cre at ing a rough out
with a par tially bi fa cial edge. The fi nal se ries of
flake re mov als re veal a large flaw in the raw ma -
te rial, and the pe nul ti mate re moval was an ex -
tremely large, thick flake taken from the tip of the
emerg ing bi face. These fac tors may have con trib -
uted to the aban don ment of the piece at this un fin -
ished stage.

The pro duc tion of large flakes, pos si bly for
use as bi face blanks, can be ob served in one of the 
re fit groups. Two large flakes (160 mm in length)
in a se quence of par al lel flak ing were found less
than one m apart, al though these flakes ap pear to
be iso lated from the rest of their re duc tion
se quence.

An other group of re fit ting flakes pro vides
evi dence of par al lel and al ter nate knap ping of
flint nod ules that is un re lated to bi face manu fac -
ture. This group con sists of eight flakes in a se -
quence of par al lel and sim ple al ter nate re duc tion
(Gowlett and Hal los, 2000). The flakes rep re sent
the ini tial open ing of a flint nod ule. The first four
flake re mov als re tain more than 50% cor tex on
their dor sal side, and par tially re con struct the
outer sur face of the origi nal flint nod ule. The core 
re lat ing to these flakes is not pres ent in the as sem -
blage, sug gest ing it may have been re moved from
the area af ter ini tial de cor ti ca tion.

A small number of re fit groups re late flakes
to cores. The ma jor ity of these are cor ti cal or
semi- cortical flakes re fit ting to large, mini mally
flaked cores re tain ing some cor tex on their outer
sur face. How ever, the number of flakes re fit ting
to cores in the as sem blage is low, sug gest ing that
some of the flakes de tached from cores in this
area were ex ported. Al ter na tively, some cores
may have been ini tially flaked in the ex ca vated

area then re moved, leav ing be hind dé bitage that is 
un re lated to the cores dis carded at this lo ca tion.

The over all pat tern of re fit ting in the as sem -
blage is one of seg mented re duc tion se quences
rather than com plete nod ule re con struc tion.
Where mainly com plete se quences are pres ent,
this ap pears to in di cate very lim ited core re duc -
tion, per haps test ing of flint nod ules ac count ing
for the high number of cores with less than three
flake re mov als. The more com plete re duc tion se -
quences are also as so ci ated with aban don ment of
pieces dur ing the manu fac tur ing pro cess e.g., the
re fit ting bi face rough out. If this at tempt at bi face
manu fac ture had been suc cess ful, it is highly
likely that the piece would not have fallen out of
the tech no logi cal sys tem at this lo ca tion. Other bi -
faces in the as sem blage ap pear to be iso lated from 
their debitage, sug gest ing manu fac ture and trans -
port from an other lo ca tion. Re fit ting cor ti cal fla-
kes dem on strate that de cor ti ca tion of flint nod ules 
was an ac tiv ity car ried out in the area, fol lowed by 
ex port of some of the par tially re duced cores.

The spa tial dis tri bu tion of the dorsal- ventral
re fits dem on strates dis crete pat terns of scat ter, in -
di cat ing lim ited dis tur bance and that the ar ti facts
are ly ing in ap proxi mately the po si tions in which
they were aban doned. The ma jor ity of pair dis -
tances be tween re fits are less than three m, and the 
maxi mum dis tance be tween con join ing pieces is
seven m. The hori zon tal spa tial dis tri bu tion of re -
fit groups is con sis tent with those pro duced un der
ex peri men tal con di tions (New comer and Sieve-
king, 1980; Schick, 1986). The re fits map out sur -
faces de scend ing gen tly about 50 cm to wards the
chan nel bank, but lo cal ver ti cal dis place ments are
up to +/- 25 cm. These sug gest up and down
move ment pos si bly due to tram pling, bio tur ba tion 
or freeze- thaw ac tion dur ing peri gla cial con di -
tions. As edge dam age on the ar ti facts ap pears
mini mal, the ver ti cal move ment are most likely
due to post- depositional forces, since ex ten sive
tram pling cre ates char ac ter is tic micro- damage
(Gifford- Gonzales et al., 1985).

SUM MARY OF AS SEM BLAGE
DY NAM ICS

The abun dance of lithic debitage and the
pres ence of sev eral re duc tion se quences re lat ing
to sepa rate epi sodes of core re duc tion and bi face
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manu fac ture sug gest that on- site knap ping be hav -
ior was a prin ci pal fac tor in the ac cu mu la tion of
ar ti facts at this lo ca tion. The re fit ting se quences
are in com plete, and gen er ally rec ord seg ments of
the re duc tion pro cess, sug gest ing spa tial and tem -
po ral dis en gage ment of the chaînes opé ra toires.

For core and flake pro duc tion, knap ping ac -
tivi ties took place at the site of raw ma te rial pro -
cure ment, since flint nod ules are abun dant in the
ex ca vated area. The flake popu la tion is con sis tent
with com plete se quences of re duc tion, with an
abun dance of semi- and non- cortical flakes. How -
ever, over 50% of cores in the as sem blage have
fewer than three flake re mov als, sug gest ing very
lim ited core re duc tion se quences. This sug gests
that many of the cores knapped in this area were
ex ported af ter ini tial de cor ti ca tion. High num bers
of cor ti cal flakes and re fit ting groups of cor ti cal
flakes with out cores sup ports this in ter pre ta tion.
Very few of the cores dis carded at this lo ca tion
are in cor po rated into re fit groups, fur ther im pli -
cat ing the sepa ra tion of cores and debitage prod -
ucts from this area.

The re touched flake tools dis play simi lar at -
trib utes to flakes knapped at this lo ca tion, sug -
gest ing they were se lected from the back ground
popu la tion. How ever, none of the re touched
flakes be long within re fit ting groups, rais ing the
pos si bil ity that they were im ported to the site
from an other lo ca tion.

The dy nam ics re lat ing to bi face manu fac ture
sug gest that the chaînes opé ra toires were highly
frag mented in time and space. The bi faces dis car-
ded in area AH ap pear to have been shaped else -
where and im ported, since they are iso lated from
their manu fac tur ing debitage, and there are low
num bers of thin ning and fin ish ing flakes in the as -
sem blage. These pieces may have been used in
vari ous ac tivi ties be fore dis card. Pri mary pro duc -
tion of bi faces was, how ever, car ried out in this
area, as evi denced by the re fit ting bi face rough -
out, aban doned at a pre ma ture stage due to a large
flaw in the flint. The pres ence of bi faces with out
evi dence of their manu fac ture in di cates that this
area was not sim ply a pri mary manu fac tur ing lo -
ca tion or quarry site, as also shown by the fire evi -
dence (be low). The fin ished tools may have been
im ported into this area to carry out ac tivi ties un re -
lated to stone tool manu fac ture, al though the lack
of or ganic ma te ri als and heavy pati na tion of the

flint ar ti facts rul ing out re li able mi cro wear analy -
sis make this hy pothe sis dif fi cult to test.

The ar ti fact dy nam ics ob serv able in the AH
as sem blage sug gest re peated, spo radic homi nid
vis its to the same lo ca tion within the land scape
over a rela tively brief pe riod of time. The high
num bers of re fit ting pieces form ing dis crete pat -
terns of scat ter show high lev els of tem po ral reso -
lu tion are pres ent be tween ar ti facts within the
same re fit ting groups. The spa tial over lap of sev -
eral re fit groups, the high lev els of tech no logi cal
co her ency and the fresh con di tions of the ar ti facts 
sug gests knap ping ac tivi ties are likely to have
been car ried out over the same pe riod of time,
sug gest ing oc cu pa tional con tem po ra ne ity (Con -
ard and Ad ler, 1997). How ever, it is ex tremely
dif fi cult to de ter mine if these ac tivi ties were car -
ried out in one con tinu ous pe riod of oc cu pa tion or 
sev eral epi sodes. The AH as sem blage sug gests a
com plex and dy namic tech no logi cal sys tem in
which ar ti facts were not al ways made, used and
dis carded in an ex pe di ent or op por tun is tic man -
ner. On- site knap ping of lo cal raw ma te rial, im -
port and dis card of bi faces, and ex port of knapped 
com po nents – in par ticu lar cores – are re spon si ble 
for the com po si tion and build- up of lithic ma te rial 
at this lo ca tion.

FAU NAL EVI DENCE

Fau nal re mains within the ar chaeo logi cal lev -
els are con fined chiefly to speci mens within the
lower lev els of AF and within Layer 6, and to
frag ments within the ex ca va tions of AH. They
have been iden ti fied by S. Par fitt (Preece et al.,
2000, in prep. a, b). The list from Beeches Pit in -
cludes no ta bly cer vids and bo vids (Dama dama,
Cer vus elaphus, Bos primi gen ius, Bos or Bi son
sp.), an equid (Equus ferus), and other large mam -
mals in clud ing bear (Ur sus sp.) and rhi noc eros
(Stephanor hinus hemi toechus). Frag ments of
bone are fairly wide spread in area AH, but rarely
ex ceed five cm in length. Bone frag ments oc cur
within the hearth ar eas, but the dis tri bu tion out -
side this re stricted zone has not yet been re lated to 
the hearths.

THE FIRE EVI DENCE

The ar chae o log i cal re cord at Beeches Pit pro -
vides much ev i dence of burnt ma te rial. From first
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dis cov ery of this, var i ous hy poth e ses have been
con sid ered very care fully. These were in flu enced
much by the ac tual course of dis cov er ies. This ac -
count does not fol low the se quence of dis cov ery
and think ing, but pres ents the ev i dence as we now 
feel it can best be in ter preted. Even with care ful
re course to “neu tral” terms such as “com bus tion
patch” it is not truly pos si ble to lay out first the ev -
i dence and then an in ter pre ta tion. We have come
to the fi nal con clu sion, and in di cate be low, that
there are sev eral oc cur rences at Beeches Pit  of
hu manly-con trolled fire (hearths or fire places),
and that there is one later lo cal ity where fire ev i -
dence is more wide spread, and of un known cause. 
This in ter pre ta tion now fits well with a pat tern of
com pa ra ble ev i dence from sites across Eu rope
dat ing to ap prox i mately the same time in ter val
(Rolland, 2004), from sites such as Bilzingsleben, 
Schoningen, Menez Dregan and Terra Amata
(Ma nia, 1996, Ma nia and Ma nia, 2005; Thieme,
1996, 1999; de Lumley, 1969) and pos si bly rep re -
sented sim i larly at the site of Gesher Benot

Ya-aqov (Goren-Inbar et al., 2004). Fi nally, how -
ever, we make a par tic u lar ef fort to gen er ate and
con sider al ter na tive hy poth e ses. The ques tion of
fire use in the Mid dle Pleis to cene re mains of great 
im por tance, con sid er ing that this was a pe riod of
in crease in brain size, change in tech nol ogy, and
prob a bly of ma jor de vel op ments in so cial be hav -
ior per haps in volv ing lan guage (Aiello, 1996;
Dunbar, 1996; Gam ble, 1999; Gowlett, 1996;
Ronen, 1998; Wrangham et al., 1999; Wrangham
and Conklin-Brittain, 2003).

Burn ing is at tested at Beeches Pit in each lo -
cal ity (AH and AF), and at dif fer ent lev els. Fir ing
is in di cated by nu mer ous finds of burnt flint, by
charred bone (cf. Preece et al., in prep. a, b), and
by dark ened and red- oxidized sedi ments. It is de -
fined and char ac ter ized by the form of lo cal ized
fea tures (hearths) and by the re la tions of ar ti facts
(a re fit set).

Strongly burnt flints are clearly rec og nis able
by eye. They are red dened and some times pock-
 marked or even shat tered. How ever, some flints
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Fig. 18. Hearths in area AH. The raised strip in the back ground was raised as a sedi ment block.



heated to a tem pera ture in ex cess of 400 de grees
C do not have traces of al tera tion visi ble to the
eye.

Burnt flints are quite wide spread in Area AH, 
but oc cur chiefly in the darker ar eas to wards the
front of the ex ca va tion. The main evi dence from
Area AH con sists of lo cal ized patches of burnt
ma te rial in the front of the ex ca va tion in the
squares (77–80E, 88–91N; Figs. 18–19). Un der
ex ca va tion, the edges of these patches could be
lo cal ized clearly, so as to ap pear on a pho to graph
as a dark ened area, with de fined edges to the east,
to the north, and to the south (Fig. 19). On the

west side some fea tures have not been closed- off
within the ex ca va tion, but their pro files have been 
pre served in the sec tion.

It was found that the dark ma te rial lies in
shal low de pres sions some of which in ter sect oth -
ers. At the base, there is oxi da tion in places of the
light brown clay in which they lie. In other places, 
thin bands of oxi da tion give the out line of newer
fea tures in ter sect ing older ones. From the low est
level (ca. 27.10) the fea tures move slightly in a
north west di rec tion, so that the fi nal fea ture in the
first se ries (2) is dis placed by about two m hori -
zon tally from the first one (Fig. 21). The low est
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Fig. 19. De tail plan of hearths in Area AH. This area is viewed from the left (west) in fig. 18. Dashed white lines
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hearth com prises subunits a, b, c, and pos si bly
oth ers, and has pro duced frag ments of charred
bone. A fur ther hearth (3) is visi ble in the sec tion
on line 77E, with its base at 27.30 (Figs. 20–21).
It is stra tigraphi cally slightly higher than the se -
ries 1a–c and 2 and dis placed north west a fur ther
1.5 m from (2).

The fea tures just men tioned are suf fi ciently
sharply de fined to ap pear clearly on pho to graphs,
and to be mapped with some con fi dence (Figs.
19–20). They have been partly- excavated, with
the aim of elu ci dat ing stra tigraphic re la tion ships.

The wan der ing strong brown lines were at first a
puz zling fea ture. In fi nal in ves ti ga tion of the site
(2003), we were able to es tab lish that most of
them bounded the edges of one elon gated shal low 
bowl- shaped de pres sion (hearth 2). It ap pears that 
on at least one oc ca sion a re newed fo cus of burn -
ing oxi dized a thin layer of ma te rial at the top of
the un der ly ing sedi ments, even when these were
them selves quite dark.

Key evi dence for in ter pret ing these fea tures
comes from the main re fit ting ar ti fact set. As de -
scribed above, this rep re sents the fash ion ing of
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Fig. 20. Stra tigra phy of AH hearths, viewed fac ing west (cf. view in Fig. 21)

Fig. 21. View of west sec tion of AH show ing Hearth 3
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Fig. 22. The lens of burn ing in area AF, seen at an early stage of ex ca va tion. A thin dark or ganic band can be seen
in the fore ground

Fig. 23. 3D Spa tial dis tri bu tion of re fit ting bi face rough- out. The sur face fit ted to the finds by Surfer picks out the
bowl shape of a hearth (foreground- right) in de pend ently of all map ping of ex ca va tion units (as shown in Figs. 4
and 19)



a bi face rough out from a large flint nod ule. The
re fit ting pieces are a set of 27 flakes and core
pieces. The dis carded core is likely to give the ap -
proxi mate sit ting po si tion of the knap per, about
2.5 me ters from hearth 2. The re fit dis tances are in 
the range of ap proxi mately one to three m. Three
pieces from the core trav elled for ward by about

two m. These three pieces alone lie within the pe -
rime ter of the hearth fea tures (Fig. 24). These
alone are burnt red, as is strik ingly dem on strated
when they are re fit ted to the core. A meas ure ment
was made by TL meth od ol ogy on a small de -
tached frag ment of one of the burnt flakes,
confirm ing the Mid dle Pleis to cene date of the

30 J. A. J. Gowlett et al.

Fig. 24. The re joined re fit set in di cated in Fig. 23, show ing the burnt flake. The in set shows the whole group
includ ing the main piece of the bi face rough out



burn ing, which for this and the other dated sam -
ples took place at tem pera tures of greater than 400 
de grees C.

This is a qual ity of re fit evi dence that oc curs
more fre quently in the Up per Pa leo lithic, but even 
then rarely. The evi dence rep re sents a spe cific
phase of ac tiv ity, proba bly ex tend ing through a
few min utes at most. We in ter pret the finds as in -
di cat ing that a per son sat close to a hearth, knap -
ping an in tended bi face, and that three flakes of
the debitage en tered the fire. Given the mul ti ple
na ture of knap ping events, and the mul ti ple use of 
hearths, it is con ceiv able that the knap ping took
place just be fore or af ter a par ticu lar fire was lit,
but if that was so, then there was lim ited dis tur -
bance to the finds.

When plot ted in three di men sions, the re fit
set maps out a rela tively smooth sur face, with
only small ver ti cal shifts of in di vid ual pieces. A
contour- fitting pro gram is able to re con struct this
sur face on the ba sis of the whole re fit se ries. Al -
though en tirely in de pend ent of all our pho tog ra -
phy and vis ual in ter pre ta tion of fea tures, it is
strik ing that this re con struc tion picks out the
bowl- shaped form of a hearth (Fig. 23).

Thus the re fit ting pieces pro vide an ex cel lent
guide to the to pog ra phy of the sur face at the time
of the burn ing. They de scend in a slope from the
back of the ex ca va tion to wards the hearth (and the 
pond). Given the depth of sedi ments through
which ar ti facts oc cur in to tal, and the gen eral con -
for ma tion of the de pos its, it seems likely that this
was a real slope, rather than one cre ated by later
dis tor tion of sedi ments.

In Area AF, there are two lev els with in di ca -
tions of burn ing, sepa rated stra tigraphi cally. The
first in Layer 5, is re stricted to an area about 1.2 m 
long, by 0.8 wide, and oc curs in the form of a loz -
enge or pas tille, with its shorter axis ex tend ing
downslope at an an gle of about 40 de grees. The
oxi dized zone is up to 30 cm thick, and in cludes
heav ily burnt flint that is red and shat tered. The
oxi dized layer im me di ately over lies one of the
thin or ganic lay ers within Layer 5. Parts of this
fea ture have been pre served in large sedi ment
blocks.

The sec ond layer with burnt ma te rial is Layer
6, which ex tends across most of the up per part of
AF ex ca va tion, and origi nally cov ered the slope
of pre vi ously de pos ited clays as a thin man tle of

ma te rial. The layer is dark and or ganic through -
out; its na ture and con tent are dis cussed in de tail
by Preece et al., in prep.. Two hy pothe ses are
avail able to ex plain its ori gin: 1) that it rep re sents
washed out ma te rial, the de tri tus from a re gional
for est fire; 2) that it rep re sents a spread of ash and
other or ganic ma te rial de rived from re peated fires 
made on the chan nel bank, in an area where the
sedi ments have now eroded away.

There is some thing to com mend each hy -
pothe- sis. First, any re gional for est fire, any -
where within the drain age area, could gen er ate a
huge amount of burnt ma te rial, which could wash
down to choke up lo cal streams or creeks. A mod -
ern ex am ple is given by twen ti eth cen tury for est
fires within Mount Rain ier National Park, Wash -
ing ton State (cf. Hem strom and Frank lin, 1982).

The sec ond hy pothe sis can be sup ported by
ref er ence to other evi dence at Beeches Pit, and
from other early fire sites. A tail of dark ma te rial
ap pears to ex tend downslope from the ear lier set
of hearths in AH (Layer 3b), and is re corded in
Geo logi cal Cut 1. Hu man pres ence is at tested
near the top of Layer 6, where two bi faces in fresh 
con di tion were found close to gether along side
other flint finds. These are not evi dently burnt.
These find ings may in di cate no more than that the 
unit was re worked by wa ter as its depo si tion
ended, and that hu mans were in the area at that
time. Burnt bone oc cur ring within Layer 6
(Preece et al., in prep. a, b) is com pati ble with ei -
ther hy pothe sis. The mat ter is most likely to be re -
solved through mi crostra tigraphic stud ies.

All the in di vid ual hearths at Beeches Pit ap -
pear to be of the or der of one m across, round or
ovoid in shape, and on AH at least filled to a depth 
of > 20 cm with burned ma te ri als. Our own ex -
peri ments with camp fires sug gest that al though
this size is within the range of mod ern hearths,
such a pat tern can only arise through re peated
burn ing, over a pe riod of time. Mod ern camp fires
are of ten some what smaller, with ca. 60 cm di -
ame ter be ing typi cal. It may take sev eral burn ings
to gen er ate ash thick ness of 10 cm. Some hearths
be long ing to the last gla cia tion at Ab ric Ro mani
are of simi lar large size and depth (Car bonell,
personal com mu ni ca tion; Va quero et al., 2001),
but it can only be hy pothe sized that this con for -
ma tion will prove typi cal of the Mid dle
Pleis to cene.
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HY POTHE SES

We came to the view that the burnt fea tures
rep re sent hearths, be cause of their lo cal ized
forms, their in ter sect ing re peat ing na ture, tem -
pera ture in di ca tions, and above all be cause of
their re la tion ship with re fit ting lithic evi dence,
dem on strated dra mati cally in color changes. The
form of the hearths is com pati ble with those on
other sites, and there is no sug ges tion of the
branch ing shapes that can oc cur when a fire fol -
lows roots, as in a stump fire (Bel lomo, 1993,
1994).

Nev er the less, the va ri ety of the evi dence may 
sug gest that more than one hy pothe sis of ex pla na -
tion will be needed for Beeches Pit as a whole.
There are three im me di ate hy pothe ses, as stated
pre vi ously (Gowlett et al., 1998): 1) that the con -
cen trated patches rep re sent hearth fea tures, in di -
cat ing con trolled fire- use; 2) that burnt patches
and scat tered burnt flints are in ci den tal fea tures of 
homi nid fire- use; and 3) that the broader con cen -
tra tions of burnt ma te rial (Layer 6) may be es sen -
tially natu ral fea tures stem ming from for est fires.

There have been rela tively few eth no graphic
in ves ti ga tions of fire use in tem per ate zones
(John son, 1992; Lewis, 1977; Vale, 2002; Parker, 
2002). Re search re viewed by John son (1992) in
Can ada is in ter est ing in in di cat ing that within the
bo real for ests re peated fires are very un usual in a
sin gle area. It ap pears that each area of for est will
burn even tu ally, but that once burnt an area is un -
likely to burn again for hun dreds of years. Work
by Lewis in Can ada also sug gests that human-
 generated fires tend to oc cur at dif fer ent sea sons
and in dif fer ent ar eas from natu ral fires  – and that 
they are of ten made in low- lying val leys and
along creeks, in ar eas where natu ral fires are not
com mon (Lewis, 1977). In the Rain ier for ests too, 
“fire fre quency var ies with topo graphic po si tion.
Al lu vial ter races, val ley bot toms, and pro tected
north- facing slopes are of ten for ested with old
stands”, and “Nearly every ma jor river val ley
con tains a stream side old- growth cor ri dor” (Hem -
strom and Frank lin, 1982:47). Among the Yu rok
of north ern Cali for nia most oc cu pa tion was re -
stricted to set tle ments along ma jor wa ter courses
(Vale, 2002). In most of these con texts fire re turn
in ter vals, though vari able, are con sid er able, of the 
or der of 50–400 years. Else where, it seems that

fire re turn pe ri ods can be more fre quent (Parker,
2002), but are still usu ally in the range > 10 years.

The very fact of re peated fire oc cur rences at
Beeches Pit, as well as their lo cal iza tion and form, 
make it dif fi cult to gen er ate a hy pothe sis that the
ma jor ity of fire oc cur rences at Beeches Pit could
be ow ing to for est fires, but they do not rule this
out for Layer 6, which need not nec es sar ily im ply
a lo cal fire by the pond side.

Evi dence for humanly- controlled fire in or
around OIS 11 is avail able from sev eral sites, so
that there be gins to be a pat tern of evi dence ar gu -
ing for a “re gional hy pothe sis” (Gowlett, 2003:
201; cf. Bilz ing sle ben, Me nez Dre gan, Terra
Amata: Ma nia, 1995; Ma nia and Ma nia, 2005;
Hal le gouët et al., 1992; Mon nier et al., 1996; de
Lum ley, 1969). It re mains a puz zle that con trolled 
fire seems to oc cur at iso tope Stage 11 (360,000–
410,000 years ago) in Europe, but that ear lier evi -
dence is so lack ing. Why is there no evi dence of
fire at the ex ten sive site of Box grove, for ex am -
ple, or in the older sites on the Somme? Fire is
pres ent at the con tem po rary site of Zhou koudian
in China, but a pat tern of hu man use has of ten
been doubted (James, 1989; Bin ford and Stone,
1986; Wei ner et al., 1998). One clue may come
from the find ings of Tuf freau et al. (1997) on the
Somme, that the same sites are used for simi lar
spe cific tasks over very long pe ri ods – some times
many thou sands of years. These are tasks such as
butch ery, or raw ma te rial col lec tion. Simi larly,
per haps it was the prac tice to con trol fires in very
spe cific en vi ron ments that are not usu ally pre -
served on open sites. The emerg ing pat tern is of
re peated fire- use within caves, and on the edge of
wa ter bod ies. Cave rec ords do tend to give docu -
men ta tion to the re cur rent na ture of fire use (e.g.,
Ke bara, Bar- Yosef et al., 1992; The Haua Fteah,
McBur ney 1967).

GEN ERAL COM PARI SONS

Beeches Pit should be seen within the gen eral 
con text of Mid dle Pleis to cene sites in north west
Europe (Gowlett et al., 1998). Sev eral able sur -
veys have been made of the broader rec ord in this
area where early set tle ment may date back to
600,000 years or more (Roe broeks, 2001; Rob -
erts, et al. 1995; Gam ble, 1986, 1999). With the
like li hood of a land bridge be tween Brit ain and

32 J. A. J. Gowlett et al.



the main land (Preece, 1995; cf. Meijer and
Preece, 1995; Turner, 1995), there may of ten
have been a sin gle cul ture prov ince, but the lo cal
varia tions in lithic in dus tries have pre sented puz -
zles for in ter pre ta tion over a long pe riod, par ticu -
larly in terms of pres ence or ab sence of bi faces,
and size and form of other for mal tools.

The pres ence of typi cal bi faces in both main
Beeches Pit lo cali ties al lows des ig na tion within
the Acheulean tra di tion, which was wide spread in 
west ern Europe from about 500,000 to 150,000
years ago, but which leaves ar chae ology to deal
with fa cies prob lems in vari ous pe ri ods and ar eas. 
There can be no doubt that at Beeches Pit the ar ti -
facts, in clud ing bi faces, rep re sent oc cu pa tions in
tem per ate con di tions, proba bly in an area domi -
nated by closed vege ta tion. This as so cia tion is im -
por tant in the light of ear lier dis cus sions about
habi tats of oc cu pa tion (Gam ble, 1986; Roe broeks 
et al., 1992; Roe broeks, 1996). Fol low ing the cor -
re la tions pro posed by Preece et al., (2000, in prep. 
a, b) the ear lier oc cu pa tions are likely to have oc -
curred in an early phase of the in ter gla cial of OIS
11, and may equate with lo cali ties in the Thames
val ley which pre serve Clac to nian in dus tries. The
Clac to nian has long been known as a fa cies or tra -
di tion com pris ing flake and chop ping tool in dus -
tries. Much de bate has been give to con sid er ing
its status and what it rep re sents (e.g., Roe, 1981,
1996; White, 2000; Ash ton, 1998; Ash ton and
McNabb, 1994, 1996; McNabb, 1992, 1996; Wy -
mer, 1968, 1999). It does seem plain that there are 
fa cies of ma te rial in Brit ain in which bi faces are
nearly or com pletely ab sent. This is also true for
main land Europe, es pe cially to wards the east
(e.g., Ma nia and Ma nia, 2005; Svo boda, 1987).
Lo cally within Brit ain, the Beeches Pit finds and
dat ing in di cate the pres ence of clas sic Acheulean
at a time when the Clac to nian fa cies is of ten
thought to be domi nant. The evi dence may tip the
bal ance to wards in ter pret ing the Acheulean and
Clac to nian as func tional or eco logi cal vari ants,
rather than cul tural fa cies, but it does not rule out
the lat ter pos si bil ity. We can say defi nitely, how -
ever, that Acheulean is rep re sented at each of the
Beeches Pit lo cali ties, even though these rep re -
sent dif fer ent pe ri ods in the OIS 11 in ter gla cial.

The Beeches Pit finds do much more to il lus -
trate and il lu mi nate as pects of the na ture of be -
hav ioral flexi bil ity and ri gid ity in the Mid dle

Pleis to cene, and the na ture of a so cial ized hu man
ad ap ta tion. They tally with the evi dence of the
Somme, Schön in gen, and Box grove in in di cat ing
that there could be pat terns of large re peated oc -
cu pa tions in a sin gle area, gen er ally given over to
the same or simi lar ac tivi ties. Fires may have been 
made in par ticu lar situa tions, on banks, close to
both wa ter and fuel – in the set tings where they do 
not of ten oc cur in na ture. They may have been
placed ad ja cent to rather than in main camp sites.
They may have been kept burn ing for long
enough that they pro duced tails or spreads of
burnt ma te rial downslope. We set for ward as hy -
pothe sis that this was the only way in which fire
could be sat is fac to rily con trolled and man aged.

If such pat terns are proved to ex ist, do they
show be hav ioral flexi bil ity, or rather ri gid ity?
There may well be ele ments of both, as in the
“vari able same ness” that is char ac ter is tic of the
Acheulean. It may be rea son able to talk of peo ple
mapped onto their land scape.

THE AR CHAE OLOGY: SUM MARY

The ar chaeo logi cal evi dence from Beeches
Pit shows mul ti ple Acheulean oc cu pa tions from a
tem per ate stage of the Mid dle Pleis to cene that is
judged from sev eral lines of evi dence to be iso -
tope stage11.

The ar chae ology gives some evi dence of in -
ter nal chro nol ogy, com ple men tary to that of the
geo logi cal/pa leoen vi ron men tal evi dence. As
there are two stra tigraphi cally sepa rate lo cali ties,
each with ar ti facts through con sid er able depth, it
is evi dent that the site lo ca tion rep re sented a fa -
vored place, which at tracted oc cu pa tion through a 
long pe riod, proba bly through vary ing en vi ron -
mental con di tions. In this it re sem bles other such
lo cali ties on the Somme, at Box grove, or per haps
par ticu larly such as Bilz ing sle ben where there
were simi lar springs.

Peo ple were proba bly drawn by a com bi na -
tion of fac tors, in clud ing fresh wa ter, pres ence of
ani mals, lo cal raw ma te rial source, and proba bly
the pres ence of a wa ter’s edge that gave pro tec -
tion on one side.

The in ter gla cial na ture of the oc cu pa tion can -
not be doubted, given the in teg rity of oc cur rence
dem on strated by the re fits, and the ex tent of the
co- occurrence of ar ti facts and warm- period
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mi cro fauna and mac ro fauna, as well as mol lus can 
fauna (Preece et al., 2000, in prep. a, b; cf. Meijer
and Preece, 1995; Rous seau, 1992).

The fire his tory is com plex, but in two sepa -
rate in stances, at dif fer ent lev els, there are sharply 
de lim ited burn ing fea tures, as so ci ated par ticu larly 
with the chan nel edge and with some burnt ar ti -
facts – in which the re fit evi dence of fers a very
pre cise rec ord of events. These fea tures are stra -
tigraphi cally dis tinct from the dark Layer 6,
which in cor po rates burnt ma te rial over a wider
area, and may have a dif fer ent mode of ori gin. We 
have con cluded that the sharply de lim ited patches 
rep re sent hearth po si tions. There may have been
other fire phe nom ena on the site, with Layer 6
sug gest ing ei ther a more wide spread fire, or a
large “tail” of burnt ma te rial de rived from other
hearths that have now van ished.

Fire- use may be long es tab lished in hu man
pre his tory (cf. Wrang ham et al., 1999), but its de -
tailed docu men ta tion re mains a ma jor ex er cise.
We hope to pres ent fur ther analy ses in due course, 
and to dis cuss die tary, so cial, tech ni cal and cog ni -
tive im pli ca tions in greater de tail (e.g., Gowlett,
2005, 2006; Hal los, 2005).

Over all, Beeches Pit pres ents a co her ent body 
of be hav ioral evi dence add ing to our knowl edge
of the Acheulean rep er toire, par ticu larly in terms
of ar ti fact dy nam ics and fire- use prac tices. For the 
lat ter, it pro vides ma jor docu men ta tion sug gest -
ing that by 400,000 years ago, in Europe hu mans
were well- established in the ba sic tech ni cal and
so cial pat terns of fire use which would con tinue
for long ages, seem ingly tightly bound to re peated 
prac tices and to their land scape.
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