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M.Otte et L.G. Straus (eds.). La grotte du Bois Laiterie. Lidge, E.R.A.U.L. 80, 1997.

PREFACE

IIISTORIQUE DE LA DECOUVERTE

J.-M. L6otard et Ph. Lacroix.

Les grottes de la basse vall6e du Burnot.

En 1989 et 1990, dans le cadre d'un nouvel examen des cavit6s de la vall6e du Burnot,

la Grotte du Bois Laiterie fut rdinventee par Ph. Lacroix. Cette analyse ne se fit pas sans atiser

la polemique des appellations de ces grottes. En effet, au fil des publications, des inventaires,

des relevei topographiques> une certaine confusion dans leur localisation et leur d6nomination
se developpa, notamment par la pr6sence dans chacune d'entre elles d'ossements humains.

Cette publication est I'occasion d'une mise au point.

Bien que parfois dans la tradition orale, la d6nomination < Burnot > ait ete appliqu6e d

l'une ou l'autre des cavites suivantes, la grotte eponyme est situde d I'Est du college du Sacre-

Coeur (cfr. Fig.l et Fig.2). Cette appelation est presente sous forme d'unicum dans la thdse

inedite de Marie Gevers (1973). Par ailleurs, la grotte se d6nomme depuis 1970 au moins,

Trou du Juvenat (Delbrouck R., 1970, p.16; Delbrouck R., 1975, Pl.4; S.S.W., 1982' p'223;

S.S.N., 1986, p.17). Pour faire court, Trou du Juvenat ou Grotte de Burnot seront assimiles d

la cavite ayant fourni des 1966, d Joseph Dries, Michel Fromont et Arnaud Thyes la belle s6rie

anthropologique etudiee par Marie Gevers.

Quelque soixante mdtres en aval de cette cavite, approximativement d la m6me hauteur,

se trouve le Trou du Pionnier (cfr. Fig.1). Il fut, dans la plupart des cas, confondu avec le Trou

du Cure (Gevers M., 1973; Delbrouck R., 1975, Pl.4; Delbrouck R., 1980, Pl'5; S.S.W.,

l9BZ, p.3T3-314; S.S.N., 1986, p.18-20). Lors de prospections r6centes, men6es en octobre

1990, irh. Lacroix etablit la jonction entre les deux conduits: Trou de Burnot ou du Juvenat et

Trou du Pionnier forment un seul ensemble (cfr. Fig.2)

Descendant la route de la vallee, quelques mdtres aprds avoir croise la chauss6e

conduisant d droite vers le plateau du Bois Laiterie, se trouve le Trou du Cur6 (cfr. Fig.l) De

nombreux auteurs l'ont confondu avec le Trou du Pionnier (ibidem).

Nous arr6tons ]e debat sur base de la note du Pdre F. Anciaux (1950, p.229) situant la

cavite au bord de la route. La grotte est un long boyau (cfr. Fig.3) s'ouvrant au contact avec la

chaussde. Son porche fut probablement tronqu6, notamment lors des amdnagements routiers.

Le Trou du Cure a 6te vide de ses sediments comme en temoignent les reliquats de sols et de

planchers stalagmitiques sur les parois. Quelques fragments d'ossements humains englobes

dans la breche indiquent la presence d'un ossuaire.
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J-M.LEOTARD et PH. LACROIX - HISTORIQUE

A I'inverse des grottes precedentes situ6es sur le versant septentrionnal de la vall6e et
appartenant d la commune de Profondeville, le Bois Laiterie se trouve sur le versant oppose
appartenant au territoire du village de Riviere (cfr. Fig.l). Dans une courte note, nous I'avons
personnellement confondue avec le Trou du Burnot (Chronique de I'Archeologie Wallonne,
7993, p.102). Cette cavite est peut 6tre la Grotte en Face de Lustin de F. Anciaux (1950,
p.230) et peut-dtre egalement le Trou de l'Usine d Bdches (S.S.W., 1982, p.406). Si nous
avons desormais pour habitude de la denommer Bois Laiterie (carte IGN de 1980), il est
certainement plus correct et etymologiquement plus convenable d'utiliser Bois Laitrie (carte
IGN de 1968; S S.N., 1986, p.21 et23).

La re.d6couverte.

Au printemps de l'ann6e 1989, Ph. Lacroix entreprit un examen minutieux des cavit6s
de la vallee du Burnot; il reconnut, comme nous l'6voquions ci-dessus, la pr6sence
d'ossements humains dans chacune d'entre elles, associds d quelques fragments de poterie et
de silex. Dans la Grotte du Bois Laiterie, il decouvrit un front de grattoir convexe amenag6 sur
I'extremite distale d'une lame en silex d grains fins patinee en blanc indiquant une occupation
durant le Tardiglaciaire. En juillet 1989, une premidre visite du site en compagnie de
Ph.Lacroix nous permit de constater l'ampleur des depredations recentes consecutives i des
pillages. Dans la salle principale, sur son c6te oriental,on pouvait observer au dessus du
pingage entre les s6diments et le plafond et coll6s d ce dernier, des placages de brdche
contenant ossements humains et fragments de ceramique. C'est d cette 6poque qu'un contact
avec Joseph Dries, fouilleur du Trou de Burnot ou Trou du Juv6nat, aboutit d la confusion
comment6e plus haut.

Comme d son habitude, Ph. Lacroix ne se laissa pas d6courager. Malgrd l'importance
des d6gats et bien que le rocher apparut en maints endroits, il entreprit en d6cembre 1990 et
janvier 1991, de sonder la zone de contact entre les rares s6diments encore an place et le
plafond. Les six sondages, de S.l d 5.6, sont localis6s sur la planche 4. Des l'effleurement de la
surface du sol et dans un contexte remanid, le premier sondage (carre S,T 14) permit la mise au
jour du grattoir cite plus haut et de la pointe en os publiee par ailleurs (pointe <F>; L6pez-
Bay6n et aI.,1996).

Dans son deuxidme sondage, partiellement sous la brdche, Ph. Lacroix attint les
s6diments en place (l'horizon YSS du present ouvrage). Ce sondage 2, situe dans le carr6 U
13, produisit quelques eclats de silex pulverulents, trds alt6r6s. La richesse s'accrut dans le
sondage 3. Ph. Lacroix en conclut que seule la sepulture dont les fragments apparaissaient dans
la brdche, avait ete fouillee et que les chercheurs, ne poussant pas plus loin leurs investigations,
s'6taient arr€t6 au sommet des dep6ts pleistocenes.

Le sondage 3,partage entre les ciures V ll et V 12, permit la ddcouverte des sagaies
<B> et <C> publiee par ailleurs (L6pez Bayon et al., ibidem).

Le sondage 5 (carre U 9, U 10) se revela tres riche; les art6facts apparurent des la
surface et se r6partissaient sur un quinzaine de centimetres d'epaisseur. Outre les plaquettes de
psammite, les ossements, les fragments de silex (dont deux lamelles d dos), on y decouvrit la

l 1
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J-M.LEOTARD et PH. LACROIX - HISTORIOUE

sagaie <<Aor, l'os incisd <G> et deux coquilles perforees (Bayania Lactea) (Lopez Bay6n et al.,
ibiden).

Le sondage 6 (carre W 10) consista en un debut de ddmantelement de la breche. Des
l'apparition d'ossements et de tessons captur6s dans le plancher stalagmitique, Ph. Lacroix
interrompit ses investigations dans ce secteur.

Dans le sondage 4 (can6 U 8), Ph. Lacroix d6montra l'ouverture de la s6quence
stratigraphique vers le porche et l'enfouissement progressif des niveaux magdaleniens sous une
cinquantaine de centimetres de s6diments. Il y recolta quelques 6clats de silex et les fragments
d'un os d'oiseau incisd presente plus loin (L(tpez Bayon et al., dans ce m€me volume). Le
sondage fut arrOte sur la roche et, devant le potentiel du site, I'inventeur decida d'arrdter ld ses
prospections.

Dans l'attente de recherches plus importantes, les sondages furent combl6s ou
recouverts. L'attribution au Magdalenien fut complet6e d'une datation AMS publi6e par Ruth
Charles (1994) (12.660 + 140 BP, OXA 4.198) effectuee sur un fragment de la sagaie <B>.

Abr6viations utilisees dans ce chapitre

S.S.N.: Bulletin de la Societe Speleologique de Namur" 1986.

S.S.W.: Inventaire speleologique de Wallonie. 1982. Socidtd Speldologique de Wallonie
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Photo I - Grotte du Bois Laiterie. Vue du systdme karstique et de la double enfi6e de la cavit6.

Photo 2 - Grotte du Bois Laiterie. Entr6e principale en 1993 avant de commencer la fouille "sensu stricto".



M. Otte et L.G. Straus (6ds.). La grotte du Bois Laiterie- Lidge, E.RA.U.L- 80

INTRODUCTION

M. Otte et L.G. Straus

Diffbrente de tout autre site magdal6nien en Belgique, la Grotte du Bois Laiterie fut

d6couverte r6cemment, en 1990, par Philippe Lacroix. Les travaux furent commenc6s en l99l

sous la direction du Service de Pr6histoire de l\.Jniversite de Liege. De petits sondages
pr6liminaires (voir Pr6face, Fig.4, dans ce mdme volume) montraient une richesse

extraordinaire d'artefacts magdal6niens, notamment des sagaies en bois de renne, des coquilles
fossiles perforees et des os d'oiseau incis6s (Leotard, 1993). Une des sagaigs fut datee de

12.600 B.P. par la technique d'acc6ldrateur de particules au laboratoire d'Oford (R.Charles,

lgg4\. En 1993, M. Otte, Ph. Lacroix et le reste de I'equipe liegeoise attirent I'attention de

leurs collaborateurs am6ricains de I'Universite de Nouveau Mexique (6quipe dirigee par L.G.

Straus) sur la signification et I'intdr€t du site, en vue d'une fouille systematique.

J.-M. L6otard (Service de Fouilles de la Rdgion Wallonne), M. Otte (Universit6 de
Lidge) et L.G. Straus (Universit6 de Nouveau Morique) en commun accord decidirent

d'entreprendre la fouille du site. Le but 6tait d'obtenir informations de qualit6 sur

l'environnement et la chronologte du Tardiglaciaire en profitant des techniques modernes

d'analyse et de fouilles. En outre, I'obtention de donnees sur les aptitudes d'adaptation des
populitions magdal6niennes dans des petits stations en grotte qui contrastent avec les

bclupations i pfus longue dur6e des sites voisins de Chaleux et Goyet (fouill6s jadis par Ed.

Dupont au cours du )ilXdme siecle), ainsi qu'avec les sites de plein air d:Orp et Kanne

r6clmment mis au jour en Moyenne Belgique par P. Vermeersch et I'equipe de I'Universiteit

Katholieke de Leuven.

Initialement, il y eu une certaine confusion concernant la d6nomination de la cavit6. Le

nom de Grotte du Bois Laiterie d6rive du bois dans lequel la grotte est situee et du hameau au-

dessus la grotte; il sera donn6 au site par Ph. Lacroix lors de sa d6couverte. Le site avait d6jd

6td pill6 partiellement avant la d6couverte; on pensa dds lors qu'il s'agissait de la Grotte du

Burnot (ionnue aussi comme Grotte du Juv6nat), celle-ci 6tant d6ji connue par son ossuaire
n6olithique (Brabant, 1974) et possedant une datation radiocarbone d'environ 4,100 B.P.
(Toussaint et Becker, lgg2). La Grotte du Burnot se situe en fait au sud, de I'autre c6t6 de la

gorge du Burnot. La confusion fut encore facilit6e parce que les clandestins avaient creus6

duni t"r couches superficielles au Bois Laiterie (d6nomm6 i partir d'ici <BL>) et ddtruit un

d6pdt contenant deJ restes humains et des tessons de c6ramique. De restes du pillage dtaient

encote visibles sur la paroi est de la cavit6 au fond de la grotte, adh6rant au conglom6rat
(brdche), lors de la decouverte scientifique de Lacroix; celui-ci stlpposa alors qu'il s'agissait de

tu groti. du Burnot, laquelle fut dgalement test6e dans le pass6 par des amateurs (les

trouvailles furent i I'epoque analysees par des anthropologues physiques). Ndanmoins, les

t7



M. OTTE et L.G. STRAUS - INTRODUCTION

deux grottes sont clairement separees et bien distinctes. Ainsi, il n'y a pas eu de publication
pr6alable sur le Bois Laiterie avant les travaux dont il est question dans ce volume. Lors de
conversations avec des habitants locaux, nous avons appris que le pillage de cette grotte eut
lieu dans les ann6es 70, et furent le fait d'un professeur d'6cole locale et de ses 6ldves.

Fouilles ant6rieures

Heureusement, une fois le fond du dep6t superieur atteint, les pillards s'arrdtaient aux
niveaux sableux ou sablo-limoneux culturellement st6rile qui s6parait I'occupation neolithique
de l'horizon magdal6nien. Ainsi, malgr6 I'impressionnant nombre de <fosses>>, les pillards (par
inadvertance) 6pargnaient le d6p6t magdal6nien. Donc, involontairement, ils nous ont facilit6la
tiche pour la fouille m6thodique des niveaux magdal6niens auxquels nous avons pi nous
attaquer directement sans 6vacuation pr6alable des d6p6ts n6olithiques etlou de I'ossuaire
mesolithique. Certeg malgr6 notre tamisage d'une partie substantielle des sediments ayant ete
remblayes par les anciens fouilleurs pour combler leurs tranch6es, nous avons trouvd seulement
18 artefacts qui, par leur type de matidre premidre, leur typologie et leur technologie, sont sans
doute attribuables i la p6riode magdal6nienne. Dans la pente qui existe d I'est de la grotte se
sont accumulds la majorite des restes magdal6niens, le d6p6t 6tant particulidrement bien
conserv6. En plus, ld; nous n'avons pas trouv6 de traces de creusements de la part des
clandestins, ni aucun hiatus i I'interieur de I'horizon magdal6nien. Des artefacts d'origine
moderne ou des intnrsions (mdsolithiques ou neolithiques) n'ont pas 6t6 decouvertes. A
I'ouest, dans la partie zup.drieure de la pente, et i I'int6rieur de la grotte, les pillards etaient
arriv6s d creuser jusqu'au contact avec la roche mdre; neanmoins, nous y avons retrouv6
quelques fragments de psammite semblables i ceux du ddp6t magdalenien et quelques rares
artefacts en silex (mais de nouveau pas d'intrusions), en contact avec le plancher ou dans de
petites fentes. Souvent, ces objets 6taient cimentes i la roche mdre par une cro0te carbonat6e
(strate TS: <<tuffaceous silb>), confirmant ainsi le caractdre in situ des trouvailles. Cette
formation carbonatee 6tait probablement la m6me que celle i I'origine de la breche situ6e au
mur est de la cavit6. Apparemment, une partie du dep6t magdal6nien aurait subsist6 en liaison
avec le plancher dans la surface en contre-pente; une partie du d6pdt aurait pu ne pas glisser ou
bien I'avoir fait dans une faible mesure et sur une courte distance (environ de I i 4 m, vers le
mur est de la grotte par gravit6 naturelle ou bien suite i un derangement moderne des pillards).

Malgr6 les nombreux dommages causes par I'activit6 des clandestins sur la terrasse de
la grottg il n'y a pas de preuve claire que les pillards aient atteint ou non le dep6t magdaldnien.
N notre tranchee d'essai (O-P / 34) d I'ext6rieur de I'entr6e de la grotte (ouest), ni notre
fouille syst6matique sur la pente et la zurface de la terrasse (est), ni encore notre fouille d
l'intdrieur de la grotte, ne montre des indices de perturbation des restes magdaleniens. En fait,
notre tranchee d'essai extdrieure (O-P / 34) a atteint la base du plancher sans aucun trace d'un
niveau intact magdalenierL mais elle a montr6 des dvidences de remplissage d'au moins deux
6pisodes de cretrsements recents. Le fait d'avoir le plancher dans la partie supdrieure (en
contre-pente) i I'int6rieur et en dehors la grotte, joint n la decouverte d'un niveau de sable
sterile dans la zone tout au long du mur est de la grotte, mena les clandestins i arr€ter leur
<<fouillo>, ayant setrlement creus6 tres peu dans le niveau magdaldnien (rnaisemblablement en
ne rencontrant qu'un petit groupe de pieces cimentees i la breche i I'int6rieur de la grotte,
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dont certaines que nous avons red6couvertes dans le s6diment du remblayage de leurs
tranchees).

La fouille du Magdal6nien de Bois Laiterie

Comme nous I'avons vu, par cette s6rie de circonstances heureuses, le Magdalenien de
la grotte du Bois Laiterie, trouv6 par Ph. Lacroix en 1990, avait surv6cu. Les perturbations
naturelles du ddp6t survenues pendant la phase finale du Pl6istocdne, seront traitees ailleurs
(Straus and Martinez, Miller and Lopez Bay6n, Cordy et Lacroix, Lopez Bayon et al., dans ce
m6me volume). Malgre tout, cette grotte a fourni un nouvel 6chantillon valable d'informations
i ajouter, par leur quantit6 et diversitd, i la base de donn6es que I'on construit sur les
environnements, ressources et adaptations humaines pendant la phase Bdlling et la re-
colonisation magdal6nienne de la Belgique et du N-O de I'Europe. Quoique petite et
inconfortable, la grotte du Bois Laiterie donne un type de << vue > trds diftrent sur les activites
magdal6niennes que, par exemple, une grotte cofilme Chaleux, r6cemment re-fouillee par le
premier auteur et ses 6tudiants. En outre, Bois Laiterie possdde I'avantage de presenter une
trds bonne pr6servation taphonomique de la faune (point de contraste avec les carridres de
plein air de Orp et Kanne). Avec seulement une composante magdal6nienne (et aucune autre
6vidence Paleolithique), I'interprdtation fonctionnelle de cette grotte, dans le contexte le plus
large de r6occupation humaine de la Belgique il y a 12.900-12300 ans, nous semble
relativement nette. Ainsi, en association avec les fouilles dans des sites de plein air en Belgique
et dans les pays voisins gonrme la France et les Pays-Bas, et les rdcentes r6-analyses et
synthdses des collections provenant d'anciennes fouilles, Bois Laiterie peut apporter une
lumiere significative sur certains aspects specifiques du mode de vie dans la frontidre N-O de
l'Europe pendant cette periode relativement courte, mais clairement ddlimit6e.
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INTRODUCTION

L.G. Straus and M. Otte

Discovery and Identity of Bois Laiterie Cave

Unlike all the other Magdalenian cave sites of Belgium, la Grotte du Bois Laiterie was

discovered recently. in 1990 by Philippe Lacroix, who tested it in l99l under the aegis of the
Universite de Lidge, Service de Pr6histoire (L6otard,l993). These small test pits (see Fig.4 in

Preface) yielded an extraordinary wealth of Magdalenian artifacts, notably antler sagaies,
perforated fossils and an engraved bird bone. One of the sagaies was accelerator radiocarbon

dated at Oxford University to 12,600 years ago as part of R.Charles' (1994) dissertation
research on the Tardiglacial resettlement of Belgium. Lacroix brought the site to the affention

of Straus in 1993, stressing its significance and the need for its systematic excavation, given its

serious vulnerability to looting. J-M.L6otard (Service de Fouilles), M.Otte (Universit6 de
Liege) and L.G. Straus (University of New Mexico) decided to excavate the site in

colliboration with Ph. Lacroix. This was done in order to obtain modern-quality information

on Tardiglacial chronostratigraphy and environments, and Iv{agdalenian activities at a small

cave site, that would obviously contrast with such large nearby caves as Chaleux and Goyet
(excavated by E.Dupont in the late lfth century), as well as with the recently excavated open-

air sites of Orp and Kanne in Middle Belgium (directed by P.Vermeersch of the Universiteit

Leuven).

Initially there was some confusion concerning the identification of the cave in question.

Because Bois Laiterie Cave (a name, derived from that of the wood and the hamlet on the

hillside above the cave, that was eventually given to the cave by Lacroix) had already been
partly looted at the time of Lacroix's initial visit, it was assumed that it was la Grotte du
Burnot (also known as Grotte Juvenat). The latter site (which it turns out is probably one on

the south-facing side of the Burnot gorge) is known for its Neolithic ossuary (Brabant,1974),

radiocarbon dated to 4,100 BP (Toussaint and Becker,1992). The confusion was facilitated by

the fact that the pothunters who had dug out the surficial layers in Bois Laiterie (hereafter

referred to as <<BL>>) removed a deposit containing human remains and ceramic sherds. These

were still visible in a massive breccia remnant adhering to the rear and east walls of the cave

when it was scientifically discovered by Lacroix, who then assumed that this was la Grotte du
Burnot, which had also been dug out by amateurs, but whose finds had been analyzed by
physical anthropologists. The two caves are however clearly separate and distinct. There is

ihrs no known prior publication on Bois Laiterie and it is only through conversation with local

inhabitants that we learned that the looting of this cave had possibly been conducted in the

1970's by a local school teacher with his pupils.
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Previous <<Excavation>>

Fortunately, once they reached the bottom of the sherd-producing upper deposit, the
pothunters stopped atop a generally culturally sterile sand or sandy silt that separated the
Neolithic from the Magdalenian horizon. Thus, despite the impressive volume of their diggings,
the looters (inadvertently) spared the Magdalenian deposit, while making it easy for us to
carefully excavate the latter without having to first excavate the Neolithic and/or Mesolithic
ossuary that once had existed in BL. Indeed, despite our screening of a substantial portion of
the looters' backdirt, we found only 18 artifacts which, by their flint types, technological and
typological attributes, are almost certainly of Magdalenian age. In the downslope (eastern) part
of the cave - the main area where Magdalenian deposits were preserved - we found NO
evidence of pothunter diggings having cut into the Magdalenian horizon. Nor did we find any
modern artifacts or other intrusive objects (such as Mesolithic or Neolithic items). In the
upslope (western) part of the cave, however, the pothunters had dug down to contact with the
bedrock floor, where, nonetheless, we found a few psammite slabs (exactly like those of the
Magdalenian deposit) and a few flint artifacts (but again no intrusive objects) right atop the
bedrock or in small cracks and faults therein. Often these objects were cemented to the
bedrock by a flowstone crust (Stratum TS: <tuffaceous silD), insuring that they were in situ.
This calcium carbonate precipitate formation was probably the same one that created the
breccia adhering to the eastern cave wall. Apparently a remnant of the Magdalenian deposit
had subsisted in contact with the bedrock in the upslope area" although much of it may have
slid a short distance (c.l-4 m) down toward the eastern cave wall in antiquity (i.e., not as a
result of modern disturbance).

Despite massive amounts of clandestine digging on the cave terrace as well, there is no
evidence there either, that the looters had cut into the Magdalenian deposit. Neither our test
trench (O-P/3-4) at the upslope (W) end of the cave mouth exterior, nor our complete
excavation of the downslope (E) terrace area (continuous with our excavation on the cave
interior) uncovered any indication that the remnant Magdalenian material had been intersected
by the pothunters. In fact (in complete consonance with the situation in the upslope part of the
cave itself) our western exterior test trench (O-P/3-4) reached steeply sloping bedrock without
attaining any trace of an intact Magdalenian level, but did cut through obvious fill from at least
a couple of episodes of recent diggings. Having hit bedrock in the higher, upslope area both
inside and immediately outside the cave, and having encountered sterile sand in the downslope
zone along the eastern cave wall, the pothunters stopped, having only dug up a very few
Magdalenian artifacts (presumably from the small group lying atop and sometimes cemented to
bedrock in the upslope cave area), some of which we in turn re-discovered in their backdirt.

Perspectives and Rationale for the Excavation of the Magdalenian of Bois Laiterie

As we have seen, through this series of fortunate circumstances, the Magdalenian
component of la Grotte du Bois Laiterie had survived to be found by Ph.Lacroix in 1990.
Possible natural disturbances it had suffered during terminal Pleistocene times are dealt with
elsewhere (Straus and Martinez, this volume). But despite them, this cave provides a valuable
new sample of materials of many kinds to add both quantity and diversity to the data base on
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the environments, resources and human adaptations of the Bolling phase and hence of the
Magdalenian recolonization of Belgium and, by extension, of NW Europe. Though small and
uncomfortable (and thus providing a very different kind of <<view> of Magdalenian activities
than a large, convenient cave such as Chaleux - recently re-excavated by Otte and his
students), Bois Laiterie has the advantage of having excellent faunal preservation (and thus
another point of contrast with the open-air quarry-workshop sites of Orp and Kanne). With
only one Magdalenian component (and no other Paleolithic evidence), functional interpretation
of this cave, within the broader context of the human settlement of Belgium during the half-
millennium between 12,900-12,300 years ago, seems relatively straightforward. Thus, in
association with other new (re-)excavations of both cave and open-air sites in Belgium and
adjacent regions of France and Netherlands, and with recent re-analyses and syntheses of
collections from old excavations, Bois Laiterie can shed significant light on certain detailed
aspects of life on the NW European frontier during this relatively short, but well-defined slice
of time.
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I

LA GROTTE DU BOIS LAITERIE:
THE SITE, STRATIGRAPHY, CHRONOLOGY AND EXCAVATION

L.G. Straus

Site Location

La Grotte du Bois Laiterie is one of a number of karstic caves developed in a small
steeply tilted outcrop of Carboniferous lirnestone on the northern flank of the Sept Meuses hill
in the fuviere village of Profondeville Township (Namur Province, Wallonia, Belgium). The
Sept Meuses hill is part of a highly complex succession of convoluted geological synclines and
anticlines in the Ardennes Piedmont, between the cities of Namur and Dinant. This region of
(for Belgium) relatively high reliel with alternating Devonian metamorphics and Carboniferous
linrestones, is transected by the Meuse River, whose valley becomes increasingly entrenched
and eventually canyon-like as one moves upstream from its great southward bend and
confluence with the Sambre River at Namur. The Sept Meuses hill (from which, on a clear day,
one is said to be able to see seven meanders of the Meuse) is, at 260 m a.s.l., one of the highest
elevations in this region of north-central Wallonia, 25 km from the French border at Givet
(Photo l) (BV comparison, the highest elevations in the fudennes Plateau itself are generally
no greater than 500-600 m a.s.l. and the level of the Meuse adjacent to Bois Laiterie is only 85
m a.s.l., which gives an idea of the steepness of the local relief around Bois Laiterie.) The
Meuse is the principal avenue of communication between the eastern Low Countries and
north-central France, a fact for which the region's inhabitants have had to pay dearly during the
two world wars (and many times before, during the bloody history of this part of Europe - and
for which reason Namur, Dinant and Givet are all fortress cities) (Fig. I ).

The Sept Meuses hill lies within 15 km of the end of the south-north stretch of the
Belgian Meuse, which flanks the western edge of the Ardennes and which at Namur is joined
by the Sambre to flow eastward along the Sambre-Meuse trench, the northern limit of the
Belgian uplands. The southern face of the Sept Meuses hill has been eroded into a 150 m
vertical cliffby a major meander of the Meuse. Bois Laiterie is on the northern, more gradually
sloping flank of the Sept Meuses hill, which is abruptly cut by the gorge of the Burnot stream
(Fig.2; Photo 2). This west-east running stream descends from the 240-250 m-high Sambre-
Meuse interfluve plateau and, over the course of its last 3 km, has dug a very narrow, steep-
sided canyon as it cuts down to the Meuse. The Burnot is one of relatively few streams
upstream of Namur City that affords relatively easy access to the plateau of western Namur
Province and on toward Hainaut from the upper Meuse valley. The road which runs along the
Burnot valley floor from Riviere to Charleroi is surprisingly busy despite its small size.

La Grotte du Bois Laiterie is at an elevation of c. 120 m a.s.l. and about 35 m. above
the present (artificially high) level of the Meuse at its confluence with the Burnot, 500 m from
the site. The lower cave mouth, which is the location of the Magdalenian site, faces due North
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and dominates the Burnot gorge at its narrowest point, right above the confluence. Although
not so readily apparent under today's densely wooded conditions, the cave would have had a
dominant, commanding view of the Burnot gorge, the floor of which is a steep, but quick
scramble from the site (and a rigorous, but short climb back up).

Exactly opposite the Sept Meuses hill, on the right (east) bank of the Meuse, 1,250 m
ESE of Bois Laiterie, is the Grotte de Chauveau, which faces due west and is situated only a
few meters above the river. This small cave recently yielded a small lithic assemblage
radiocarbon dated to 12,000 * 130 BP and attributed to the Magdalenian or Creswellian
(Toussaint et a|.,1993). A Chaleux-type double micro-perforator is present. Chauveau also has
a microlithic trapeze-dominated Mesolithic component (with triangles and other microlithic
weapon elements) dated to 7,350 + 75 BP (uncalibrated). Via the Burnot valley and over the
Meuse-Sambre interfluve, en route to the flint sources in eastern Hainaut, the cave sites of
Presles are located in the Sambre valley, c. 22 km west of Bois Laiterie. One of the two
radiocarbon dates from the cultural deposit in Trou de l'Ossuaire is 72,140 + 160 BP. The
associated cultural materials have been called <Creswelliao (L6otard and Otte,1988), but it is
likely that there is a mixture of materials here (including typical late Magdalenian artifacts such
as Lacan burins). There is also a radiocarbon date of 10,950 + 200 BP whose association is
unclear (Charles,l994). Another such site with problematical cultural attribution
(<Creswellian) or Magdalenian), Obourg-St.Macaire, is located near the Spiennes flint source,
42km further west beyond Presles (Letocart,l970). It is undated, but has some truncation
burins with a Magdalenian (aspecD. Finally, Bois Laiterie Cave is very near the little-known,
but very rich Mesolithic open-air site of Sarts-d-Soile, which is located nearthe summit of the
Sept Meuses hill. Said to have produced large numbers of circle segment microliths, some
trapezes and invasively retouched arrowheads, this site is attributed by Rozoy (1978 and
pers.comm.) to the Late Mesolithic.

Site Characteristics

As noted above, the eastern face of the Bois Laiterie ridge which extends northward
from the Sept Meuses hill is heavily faulted and caves form along the diaclases all of which
seem to tilt down toward the North at about 30 degrees. Such is the case of Bois Laiterie cave
per se.It opens out onto a small cliflface and actually has two mouths (Photo 3) The upper
mouth, some 4-5 m higher up on the slope near the top of the little cliffand about 7-10 m
further west, is a jagged-edged crevice filled with a number of large blocs which, since they are
still in place (not yet having rolled down the steep talus slope) and unweathered, may be
indicators of a relatively recent opening of this upper mouth. At any rate, there are no
sediments - only bare and extremely steeply sloping bedrock - in this upper cave, which is
separated from the lower cave by a <bench> in the bedrock floor (no doubt following a joint in
the limestone). Thus, what concerns us here is only the lower cave. It is highly unlikely that
there could have been significant (if any) human occupation of the upper mouth for lack of any
flat space.

The lower cave (hereafter simply referred to as <the cave) or <BL>) is at the base of
the little cliff. It has a mouth which at its inner, most restricted point is at most 4 m wide,
opening up to 7 m wide at its outermost part along the cliffline. The top of the cave mouth is
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smoothly, symmetrically curved; both it and the sides of the mouth are heavily weathered
(Photo 4). Height of the cave mouth above the top of the Magdalenian horizon would have
been c. 2,5 m. The lower cave area is maximally c.45 m2, some of which is very high up the
bedrock slope toward the upper cave (west). In addition there are some 13 m2 of area in front
of the cave mouth but under the present overhang and another c. 3 m2 of useable space at the
front of a small parallel cave entrance to the East of the lower mouth (Fig.3). So, altogether
the sheltered site area (lower cave. small cave and area under the cliff overhang) totals about
60 m2. However it is unlikely that c. 10 m2 of the lower cave area furthest upslope toward the
upper cave would or could have been used for habitation, due to the steepness ofthe bedrock
floor, leaving a total area of about 50 m2 (we found no artifacts stuck to or in cracks in the
bedrock floor to the west of the <R> row of squares). On the other hand, it is likely that the
overhang may have extended somewhat further northward at 12,600 years ago than today, and
that there was a somewhat wider useable terrace durine Bollins times than now. In anv event.
this is and always was a very small site.

In addition, it is a distinctly uncomfortable site. Besides the steep bedrock slope and the
due north orientation (which at 50o 22' N latitude means that this is a cave with very little
sunlight), BL is draughty. A continuous breeze descends from the upper mouth to the lower
mouth. Even if the upper mouth did not exist in its present form during Bdlling times, certainly
its beginnings (a crack or small opening in the cliFface) must have already existed and the
draught with it. The cumulative eflect of the northern exposure and the draught is to make BL
a very cold, rather unpleasant cave - except during the hottest days of summer, when it is a
cool spot in which to be excavating. It is hard to conceive of spending much if any time in this
cave during the long Belgian winters - especially before Belgium had a North Sea coast with its
moderating climatic effects.

Furthermore, the microtopography of the lower cave, with its steep bedrock floor, is
such that a strip of only about 2-3 m wide, paralleling the eastern (downslope) wall, would
really have been fairly flat by the end of the deposition of the Magdalenian-age sediments - and
less at its inception (Figs 4-13). When Magdalenian people first used BL they would have
found a narrow band of reddish clay or sand filling the bottom of an asymmetrical V-shaped
(gulllD) in the bedrock formed by the eastern wall and the cave floor. They would have set up
camp atop this <gullp fill and the lowest, adjacent area of bedrock floor, using psammite
plaquettes to deal with the puddles and muddy spots along this band of wet basal sediments,
such that, between the paved area and the bedrock, they had at least some more-orJess dry
surface on which to live. But it was far from extensive and the only decently lit area would
have been the front ofthe cave and overhang-covered terrace area.

The only advantageous aspect of this cave for Paleolithic hunter-gatherers - and it must
have been a significant one - is its location dominating the confluence of the Burnot gorge with
the Meuse valley. In short, BL is at a strategic location controlling a key passageway for game
moving between the Meuse valley and the Meuse-Sambre interfluve plateau. In addition, under
B6lling conditions, this north-facing slope was probably still treeless, though the south-facing
slope opposite BL may have been covered with trees and shrubs. So, in order to have a view, a
north-facing slope (despite the cold) would have been important. Humans did not go to Bois
Laiterie Cave for comfort or commodity. They must have gone their for a purpose and this is
what we must explore and elucidate.
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Stratigraphy: General Observations

As with any cave site, the stratigraphy of even the infilling of the small BL cave is
relatively complex, due mainly to lateral variations and probably hiati. Fortunately, however, it
is a short sequence and there is only one (remaining) principal cultural horizon that is so
marked and continuous as to serve as a good <marker bed>in and of itself. The stratigraphy
was first tentatively established by Ph.Lacroix in sondages at the rear of the lower cave,
principally in the area that corresponds approximately to our squares U8-9 (his other shallower
test pits were in the areas approximately corresponding to parts of VlO and Ul3). Since our
first step was to establish a stratigraphy by extending northward from Lacroix's U8 pit parallel
to the east wall of the cave, I will first characterize the sequence of levels from bottom to top
in the area of U7-9, about mid-way toward the rear of the lower cave and roughly in the
central axis of the <gullp formed by the bedrock of the cave wall and sloping floor. This is the
most complete stratigraphy in the site; several of the levels defined at the cave mouth and on
the terrace seem to be lateral variants (facies) of the basic units defined inUT-9.In general, the
strata are far less clear in terms of texture and color in the terrace/small cave area of the site
than toward the cave rear, where the alternation between levels is fairly distinct. Also in
general, the exterior stratigraphy is simpler and the cultural horizon much thicker than the
stratigraphy in the cave interior. The largest number of clearly distinct levels actually exist
about mid-way back along the eastern side of the cave (U-V/8). Further toward the rear, the
Magdalenian Stratum YSS lies directly in contact with bedrock. The strata which underlie YSS
further toward the cave center may have been eliminated by erosion (?). Finally, in general, the
sediments become less sandy toward the cave exterior - often with a higher clay content. The
distinction between StrataYSS and BSC (see below) was often quite arbitrary, locally variable
and subject to individual excavator interpretation. This is because it is a gradational distinction:
from more <sandy silt> to more <clayey silt>. Inside the cave, the sedimentary deposits fill the
<gullp between the eastern cave wall and the steeply sloping bedrock floor. The non-
cemented strata are fairly level on the west-east axis, but they all slope down relatively
uniformly 10-20 degrees from the cave rear toward the cave mouth (south-north axis).

Stratigraphy in U9-U7 (U-V/7-9 Section: Figure 14)

Bedrock.

BGS

RS:

basal grey sand (not present in U9), 7-15 cm thick. Archeologically and
paleontologically sterile.

reddish (to bright red) clayey sand (mainly present in U8; possibly merges with
BSC in U7, although this is unclear due to abundance of 6boulis in that area),
10-20 cm thick. RS becomes a mere trace (l-2 cm thick) directly atop bedrock
in U9 (U9-10 Section: Fig.15). Almost sterile archeologically (the few finds in
RS may have migrated down from above in U7 or have been incorrectly labelled
due to the difficulty of YSS-BSC-RS distinction in that square).
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BSC:

LGS:

YSS:

UGS:

GBS:

Breccia:

basal silty clay (see below). Southern end of unit extends into U7 and apparently
merges with RS in a mass of 6boulis. Contains artifacts.

lower grey sand (coarse sand); archeologically sterile; present in U8-9 but
absent toward front of cave in areas where BSC is present. 20-40 cm thick.

yellowish-red or orange brown sandy silt (with a dark olive greenish hue in the
cave interior); color and clay content are locally and vertically variable; very
high anthropogenic content (psammite plaquettes, lithic artifacts, faunal
remains). 15-40 cm thick. Directly in contact with bedrock cave floor in U10
and beyond toward cave rear. Further to the west, in the T8-10 area, where no
overlying sediments (except recent pothunter backdirt) subsided at time of our
arrival), there is a tuffaceous silt (<TS>) which contains a few Magdalenian type
artifacts and psammite slabs and which is cemented to the surface of the
bedrock cave floor. It is continuous with and probably is a lateral (calcium
carbonate-rich) facies of YSS (S-U/8-9 Section, Fig.16). Together, YSS+BSC
make up the Magdalenian horizon at Bois Laiterie. There no break in vertical
distribution of artifacts, manuports or faunal remains between these two
lithostratigraphic units, and, as noted above, BSC seems to be a localized
phenomenon: a pocket of clayier sediment below YSS at the mouth of the cave
only.

upper grey sand (present inside the cave, including U7-9, but merges with GBS
and base of Breccia further east in V and W rows); base of unit often has large
to medium-size angular roof-fall blocks which lie directly atop YSS. Almost
sterile archeologically; with some artifacts which may have been thrown up from
YSS as a result of the rockfall episode(s). 10-20 cm thick.

grey-beige silt; loose, light-color, fine silt (less compact than underlying levels);
in direct contact with base of Breccia, this level may, in part, be the sort of
sediment that was brecciated by calcium carbonate precipitation above. Almost
sterile archeologically. Variable thickness, due to local differences in depth of
brecciation; in direct contact with overhanging cave wall in U7, 15-25 cm thick.

very hard, calcium carbonate indurated silts, 6boulis, bones (including human
bones), ceramic sherds. Adheres to eastern and rear walls of cave and merges
with flowstone atop upslope bedrock cave floor toward the west. At least 75-
100 cm thick in U8-9; merges with overhanging cave wall.

Stratigraphy in U6-T6 (U6-A7 Section, just inside cave mouth, Fig.17)

Bedrock.

RS (trace atop bedrock).
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GL or <Pseudo LGS>:
localized zone of distintegrating, decalcified dboulis forming a grey sandy lens.
Contains some artifacts.

BSC: basal silty clay. Reddish brown; grades to moist, plastic clay, but with silt
content and more sand toward cave interior. Intergrades in color and clay
content with overlying YSS. 20-25 cm thick. Rich in cultural remains.

YSS (see above). Extremely rich in cultural remains.

Breccia (see above): small remnant adhering to cave wall in U6.

Stratigraphy in U5,Tt4

Bedrock.

Hint ofRS atop bedrock in T4.

<Pseudo-LGS>, otherwise known as <YSS-grey lens>(or GL):
lens of grey silty sand near/at base of YSS and BSC. Possibly a result of
intensive burning, as among the cultural remains are relatively many burnt flints
and bones (see Straus and Martinez, this volume). uGrey lens> contains
psammite slabs, some of which cut across YSS/BSC and the grey lens. Artifacts
are abundant, especially in T5 and U5. Generally 10-15 cm. thick. <Grey lens>
is localized around eastern edge of cave mouth and at base of cliff between
there and and the small cave.

not quite like the prototypical YSS in the cave center and rear, since it is less
compact. But here it does contain lenses of fine clay similar in texture to BSC,
which, however, does not seem to be present as a more widespread unit as in
u6-7.

light brown silt. Loose with evidence of disturbance (animal burrows).

Stratigraphy in U-)V3:
Terrace outside Cave (U-V3-2 and W3-4 Sections, Figs.l8 and 19)

Bedrock.

somewhat clayier zone at base of YSS in U and V3. but absent in W and X3

YSS:

LBS

BSC:
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YSS:

Contains artifacts down to bedrock. 5-15 cm.

Much redder, siltier (loamier) and thicker than in cave interior. Artifact and
faunal distribution is continuous with that of YSS inside cave. but much more
dispersed here both vertically and horizontally. 35-70 cm.

reddish-brown colluvium; rich in 6boulis, especially large angular blocks at base
at contact with YSS, with which RC intergrades in color (YSS being somewhat
more yellowish). Basal 15-35 cm of RC are heavily enriched in calcium
carbonate precipitated from water percolated from above long after deposition
of this loamy silt. The calcium carbonate-rich zone is possibly the same
phenomenon as the Breccia and Tuflaceous Silt (TS) inside the cave and caused
by the same climatic regimen. RC is disturbed by roots and is overlain by a
surficial layer of humus and old backdirt (<Stratum l"). In some areas, RC
intergrades with LBS (beige-brown silt, locally with fine <peu gravel).

Further to the west on the narrow (2-3 m) terrace outside the cave mouth, there is
considerable evidence of clandestine trenching exposed both by our main excavation extending
out from the cave along its South-North axis (R-S/8-2 Section, Fig.20) and in our test trench
(O-P/3-4) at the upslope edge of the terrace just west of the lower cave mouth. In this upslope
area of the cave mouth (as inside the cave), the pothunters fortunately <ran out> of ceramic
artifacts and human remains before hitting the Magdalenian component which mainly lay below
the sterile Red Colluvium layer to the east. Having struck bedrock upslope, they gave up
digging deeper in the downslope area before reaching the bottom of RC, hence never hitting
YSS in the area to the east of the cave mouth and at the small cave. Thus, although there was
massive disturbance (at least two cycles of trenching, backfilling, re-trenching and re-
backfilling) in the P-S rows, hardly any Magdalenian had been present there and the
Magdalenian horizon was spared in the T-X rows.

Chronostratigraphy and Chronology

Although more details are given below in micromorphological analysis (Courty, this
volume), some preliminary chronostratigraphic hypotheses can be suggested here concerning
the short stratigraphic sequence.

First of all, it seems likely that when Magdalenian people first used this cave, much of
its floor was exposed, bare bedrock, since artifacts and psammite slab manuports were found in
direct contact with the bedrock in parts of the R-T rows inside the cave (embedded in
<Tuffaceous Silo) and right to the base of YSS/BSC in front and to the east of the cave mouth
and in the front sector of the cave interior along the eastern wall. In these areas YSS/BSC
either directly touched bedrock or was separated from it by a mere trace of Red Sand ((RS)).
Thus we can deduce that some erosive process had washed out any previously existing
sedimentary infilling, the existence of which is testified to be the remnant deposits of <LGS>
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(lower grey sand), <RS> and (BGS) which underlie (YSS> in the deepest (best sediment trap)
part of the <gullp in the bedrock between the eastern cave wall and the cave floor. Since we
know that <YSS> (and presumbly also (BSC)) probably dates to Bdlling (see below), the
coarse sand and blocks of LGS could have been deposited by freeze-thaw processes during
some part of Dryas I. (RS) might be indicative of some oxidation (weathering) and could
conceivably represent one of the more moderate climatic, humid pulses within Dryas I (e.g.,
Pre-Bolling, Angles?), whereas the basal grey sand ((BGS>>) could represent rigorous
conditions of either early Dryas I or the Last Glacial Maximum.

The clayier content of <BSC> might be indicative of very humid conditions, perhaps at
the tail end of the very wet episode that eroded the cave perhaps in early Bdlling. The cave
may have been quite wet, with muddy puddles along the eastern wall (the only area made flat
by sedimentary infilling in the bedrock <gully>) at the time of Magdalenian human arrival. One
can perhaps suggest decantation of clay minerals in ponded water. Higher up in the
stratigraphic sequence, somewhat drier conditions in Bolling led to the deposition of siltier
(loess) sediments (YSS) - sandier inside the cave and siltier toward the front and in the
exterior.

Inside the cave, the Upper Grey Sand ((UGS)) once again suggests freeze-thaw
processes leading to deposition of coarse sand and the large angular roof-fall blocks that fell
directly atop YSS. The Bolling amelioriation seems to have come to an abrupt, dramatic (albeit
ultimately transitory) end with a major cold but fluctuating and relatively humid pulse,
characterized by intense freeze-thaw activity. This could have been Dryas II (or Dryas III, in
which case there would be a depositional hiatus in place of Dryas II and especially Allerod, for
which we have no certain indicators). (GBS) in the cave interior and <LBS> on the terrace
might be lateral equivalents, but they are not physically continuous - being intemrpted either by
cave wall or floor bedrock or by the pothunter diggings. These loose, light brown/beige
silt/silty clay deposits lack modern artifacts or other intrusives (despite disturbance of <LBS>).
One or the other or both could either have been formed during the early Holocene (Preboreal?)
or, more likely, at least for LBS during Allerod. The only evidence possibly suggestive of the
latter hypothesis (i.e., LBS : Aller6d), aside from stratigraphic position, is the fact that <LBS>
is characterized by mixtures of both cold, dry, open-habitat taxa and more temperate, humid,
wooded taxa of micromammals and malacofauna, according to Lopez Bayon et al- and Cordy
and Lacroix (both in this volume). These data would seem to square poorly with Preboreal
conditions in Belgium (densely wooded and very humid). LBS lacks either Mesolithic or
Magdalenian artifacts, save for a very few probably brought up by minor disturbance agents
(e.9., burrowing animals).

The base of the Breccia yielded human bones, including a foot one of whose bones has
been dated to 9,200 BP (uncalibrated): Preboreal/Early Mesolithic (see Krueger and
Vandenbruaene and Gautier, this volume). In close association with these remains, however,
there are ceramic sherds, suggesting reuse of the cave as a (Neolithic?) ossuary (of unknown
age). The sediments (silts and limestone blocks) that were later cemented to form the Breccia
were thus laid down during Preboreal, Boreal and at least early Atlantic. The calcium
carbonate precititation must have taken place during the mid-late Atlantic period - or even
more recently.
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Radiocarbon Dates

The first radiocarbon date obtained from Bois Laiterie was a direct AMS (accelerator
mass spectometry) determination on one of the antler sagaies discovered in the level that
would later be named (YSS) in the cave rear (probably in VlO) in l99l by Lacroix. The date
was procured by R.Charles as part of her dissertation research (199a); it was done on collagen
by the Oxford University Research Laboratory for Archaeology and the History of Art. Two
other accelerator dates were done on individual animal bones from our 1994 excavation. These
samples were processed and the collagen samples were extracted by Geochron Laboratory in
Cambridge, Massachusetts, but were also actually dated by the Oxford Accelerator. Both
bones came from square U6 at the front of the cave: one from the top of (YSS) and the other
from the bottom of <YSS>. The three determinations are statistically identical at 12,650 BP.

Collagen from a human foot bone retrieved from the base of the Breccia in square V9
during the 1995 excavation was also extracted by Geochron and accelerator-dated by Oxford.
It provided unexpected evidence for the existence of an early Mesolithic ossuary use of the
cave - just as in several other caves in west-central Wallonia, all dated between c. 9,600-9,000
BP (see below). The BL radiocarbon dates (uncalibrated) are listed in Tab.l.

TABLE I: BOIS LAITERIE RADIOCARBON DATES

The YSS/lvlagdalenian dates fall squarely in the middle of the traditional (uncalibrated)
age range for the Bolling phase or pollen zone. As demonstrated by Charles (1994), all the
credible dates for Magdalenian in Belgium fall within this period, denying the reliability of
dates in excess of 13,000 BP. However, Street et al. (1994), using experimental calibration
curves, suggest that the recolonization of NW Europe (notably the German Rhineland) may
actually have begun as early as late Dryas I. This may be suggested by the recently obtained
dates from the Magdelenian level at Trou Walou in the hill country of Liege Province
(Gilot,l993), which may have fewer problems than the <old> dates from the lower, artifact-
poor (or devoid) levels at Trou des Blaireaux in the upper Meuse basin. Radiocarbon-dated
Bolling-age Magdalenian sites (c.12,900-12,200 years ago, uncalibrated) in Belgium now
include the following: Sy Verlaine, Chaleux, Frontal, Nutons, Bois Laiterie, Blaireaux (Couche
II), Coleoptere and Trou Da Somme. These sites are dated by a total of l8 acceptable
determinations (mostly AMS). In addition, there are two C-14 dates of c.13,000 BP from the
Magdalenian level at Trou Walou, which, given their single standard deviations of 140 and 190
years could either suggest an early traditional Bolling age or a late Dryas I occupation. But
Charles (1994) questions their reliability due to the use of bulk bone samples for conventional
(not accelerator) radiocarbon dating. Finally, the TL dates from one or both loci at Orp could
be interpreted as dating to B6lling (as also suggested by geological / pedological evidence)

12.660 + 140 BP
12.625 + l lTBPGX-20433
t2.665 + 96 BP

GX-21380 9.235 * 85 BP
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(Vermeersch,l99l), since the standard deviations are very large and
systematically <too young) in this time range.

srnce dates are

With regard to the human foot dated to 9,200 BP, but apparently unassociated with any
Mesolithic artifacts (none were found in our fine-screening of the pothunter backdirt or in our
removal of the bones from and inspection of the Breccia base), there are a number of
comparable data from the upper Meuse and Sambre valleys above Namur. [n recent years no
fewer than five other caves in this small region have yielded individual or multiple human
burials, with few or no associated artifacts, but attributable to the early Mesolithic on the basis
of 12 coherent radiocarbon dates (mostly AMS) ranging from 9,600 to 9,000 BP
(Cauwe,1995; Toussaint et a1.,1996). Bois Laiterie is thus part of a distinctive regional
tradition involving use of certain caves for burial but not for residence during the Preboreal. On
the other hand, other sites, such as the Abri du Pape, a shallow rockshelter upstream of Dinant
whose lowest Mesolithic level dates to c. 9,000 BP, were used as campsites in roughly this
same time period (see Straus et al.,n.d.).

The Excavation

The objectives of the two seasons of fieldwork in Bois Laiterie Cave were to extract
the maximum possible amounts of information relative to Magdalenian environments and
adaptations, and to completely excavate the limited remnant intact deposits to salvage this
unprotected site's data before its almost inevitable final destruction by looters. This involved
the removal of large quantities of old backdirt from within the cave and especially from the
terrace, followed by careful, controlled excavation and screening of the remnant intact
deposits. Actual excavation was done in an area totalling about 23 m2, but in addition we
cleared old backdirt down to bedrock and recovered artifacts and psammite slabs resting atop
or cemented to the bedrock floor in an additional upslope area of about 7 m2. Thus our sample
covers a total of 30 m2 and essentially no intact deposits remained after the close of the 1995
excavation (except small areas along the eastern and rear walls that are virtually inaccessible
due to the overhanging breccia ledge). In addition, we excavated a lxl.5 m test trench in the
upslope area of the terrace (O-P/ 3-4), which reached the very steeply sloping bedrock and cut
through the western end of at least two generations of clandestine trenches and a small area of
intact sediments (on the upslope site) with no trace of Magdalenian deposits. Thus it is possible
that we may have excavated (or, atop exposed bedrock floor, at least sampled) a total of as
much as about 3/5 of the habitable area of the Magdalenian site in the lower cave * terrace
(Fig.2l).

In 1994 we cleaned the upper part of the south-north stratigraphy created along the U-
V line by the pothunter diggings (which stopped along that axis because the capping breccia
deposit had become too hard and too thick) and by Lacroix's sondage in U8 (Fig.l4). Then we
excavated the infilling of the <gullp> in the bedrock along that axis, principally in squares U9-
10, U7-5 andTT-4, while also recuperating Magdalenian materials from the exposed bedrock
mainly in the <<S>> row. All this work was inside the cave.

In 1995 we finished excavating remnant deposits at the rear of the cave mainly in V7-9,
Vl l-13, W9-10, Xl0, S14 (or portions thereof), often having to (tunnel>> under the breccia in
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order to be able to remove the Magdalenian deposit back to the cave walls where ever
possible. We also excavated most of the area between U-X and between 2-4 in front of the
eastern part of the cave mouth on the terrace and in the entrance of the small cave. AII these
areas were dug down to bedrock and the terrace area was excavated out to the edge of the
bedrock ledge in front of the cave, at which point an earlier cliflline, now buried in colluvial
talus sediments, seems to plunge vertically down toward the Burnot stream.

The procedure of digging outward from and thereby vertically and horizontally
extending existing stratigraphic sections, allowed us to maintain good stratigraphic control.
However, as noted above, there was considerable lateral variation in texture and color of the
strata and there was considerable complexity of levels and lenses in the east-central part of the
cave, and a high degree of deposit homogeneity in the terrace area, which made our job
difficult at times. Most fortunately in this essentially single-component site (leaving aside for all
practical purposes the existence of apparently partially mixed early Mesolithic and Neolithic
components in the Breccia), the distribution of Magdalenian artifacts, manuports and faunal
remains was continuous and relatively (though variably) dense from the 13 row at the cave rear
all the way to the 2 row on the terrace. Thus we were able to follow, document and recuperate
this (palimpsest) <living surface> from one end of the site to the other without much
uncertainly, despite the variations in its sedimentary matrix.

Excavation and Analvsis Methods

The site was mapped in detail and, once the excavation was finished and bedrock
exposed throughout, both longitudinal and transversal sections were drawn (mainly by
Ph.Lacroix).

The entire lower cave was gridded into I m2 units, using weighted strings hanging from
screws driven into the ceiling. The terrace area grid units were marked by elastic strings
attached to iron rods driven into the ground and screws driven into the cliff-face. The North-
South axis was designated by numbers (numbers 2-I4 were used) and the West-East axis by
letters (letters O-X were used). For actual excavation and screening purposes, each meter
square was subdivided into four quadrants labelled <A;r (NW quarter square), (B) OIE), (CD
(SW) and (D) (SE). A datum plane was established and permanently marked by screws driven
into cave wall and upslope areas of the bedrock floor at an elevation higher than most of the
extant deposits. Most <z> coordinates (depth measurements) are thus negative, but there are
some finds from the very rear of the cave (11-14 rows) that were above the datum plane, thus
giving positive depth measurements. At the beginning and end of the excavation of each <spit>
(excavation level : <decapage>) we would measure and record the 9 depths corresponding to
the corners of all the quarter squares making up the meter square. Each spit in each square is
thus a uniquely defined unit.

Except when backdirt had to be removed (by pick and shovel - although then coarse,
dry-screened on site) or blocks broken (by wedge and sledge hammer), excavation was done
by small pointing trowel, dental pick, u,ooden spatula and brush.
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All tools, all artifacts of I cm or greater in length, and all faunal remains and plaquettes
of more than about 4-5 cm in length were nonnally piece-plotted in three dimensions (cm from
the southern and western edges of the square and cm below [or above]the datum plane). Depth
measurements were taken with line levels on strings that were frequently double-checked. To
study possible natural disturbance processes (e.g., solifluxion, running water), we recorded the
orientation of all elongaled objects found in situ by compass and the inclinationby clinometer.
We also weighed all piece-plotted finds. Piece-plotted finds and bags of screen finds from
subsquares and spits are given numbers that run in one single sequence from 1 to infinity for
each meter square. A sample label would read. <BL-U6-107D. Finds found in the screen or
otherwise not individually piece-plotted, but otherwise <deservinp individualization (i.e.,
retouched tools, identifiable bones or teeth) are given decimal numbers based on the field
sample numbers assigned to their respective spit bags: e.g., <<BL-U6-108.3). Other analytically
non-individualized screen finds (mainly microdebitage and bone splinters) are identified only by
square, subsquare, stratum, spit and collective field sample number.

Excavation was carried out following the natural <lay-of-the-land>, 1.e., following the
presumed local angle(s) of the strata. In practice we would dig <spits> (excavation levels
within natural strata) of generally no more than 5-8 cm in thickness (sometimes less in areas
with extreme densities of finds; sometimes more in sterile layers such as the strata above YSS).
All sediments were screened by units combining spits and quarter squares, so that even objects
found in the screen (mostly microdebitage, bladelet fragments, small bone splinters, rodent
remains) have a fairly precise provenience consisting of square, quarter-square, stratum, spit
and depth range. Of course, piece-plotted objects have an additional degree of provenience
precision: their three-dimensional coordinates.In 1994 all intact sediments were dry-screened
on site through 2.5-3 mm mesh and samples of the residues were taken to Namur by Lacroix
for finer wet screening for recovery of malacofaunal and micromammalian remains. In 1995
arrangements were made(i.e.,280 m of hose run from the Sept Meuses campground on the
ridgetop above the site) to water-screen on site, again through 2.5-3 mm mesh - after dry-
screening through 5 mm mesh. Columns of samples for malaco- and microfauna were taken for
later fine-screening, sorting and study by Lacroix in Namur (with further identification to be
done by or in association with l.Lopez Bayon and Professors Gautier, Peuchot and Cordy).

Micromorphological samples were taken by L.Lang from the stratigraphic sections
before their final removal near the end of the 1995 season. Radiocarbon bone samples and
dental cementum samples were selected after paleontological identification by Prof.A.Gautier.
Flint artifacts (mainly retouched tools, but also some larger debris) that appeared relatively
unpatinated, were selected for lithic microwear analysis (or residue analysis) in the field,
minimally handled and put immediately into individual sealed plastic bags, unwashed and
unlabelled. All other finds were washed in water, dried and labelled in the field laboratory (in
Dinant in 1994 and in Namur in 1995). Faunal remains were separated for study by Gautier and
his present and former students at the Universiteit Gent. Plaquettes were weighed, measured
and inspected for engravings, cutmarks, ochre stains and for possible refits (several of which
were found). Those bearing possible artificial modifications were set aside for study by
M.Lejeune.

All flaked lithics were classified according to a uniform debris (core + debitage / blank)
typology developed by Straus and students (Table 2). This classification, plus the weighing of
all lithics (either individually in the case of piece-plotted items or other individualized objects,
especially tools found in the screen), provide the basis for technological analysis. Piece-plotted
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TABLE 2. BLANK OR DEBRIS (CORES+DEBITAGE) TYPES

tiL:lKlHtJ jl'Efi ,,'i .,i :::::'.i:::.,:::,:,iii:.,:..:.:.::'iii:.
I Non-cortical Trimming Flake <lcm n'ith Hertzian morphologt. no cortcN
2 Non-cortical Shatter (small angular debris) < lcm without Hertzian morphologv. rvithout

cortcx
J Plain Flake > lcrn. no corte.\
4 Primary Decortication Flake cortex covers dorsal zurface
) Secondary Decortication Flake some dorsal cortex
6 Plain, whole or proximal Blade > 2cm tl'ice as long as rvide-rvhole or proximal

fraqment (r'ith defrnite butt). no cortex
Primary, whole or prodmal Decortication Blade Length=2x Width & Length>2cm, cortex covers

dorsal surface
E Secondary, whole or proximal Decortication Blade Length: 2x Width & Length>2cm. sorne dorsal

conex
9 Plain, whole or proximal Bladelet < 2cm long, narrow. & thin - rvhole or proximal

fragment. no cortex
l0 Burin Spall thick blade(let) rvith tri- or quadransular section
l l Unidirectional Crested Blade crest formed by flake scars perpendicular to

blade axis in one direction
t2 Bidirectional Crested Blade same, bul in tuo directions
l 3 Flake Core core u'ith onlv flake removals
t4 Prismatic Blade Core cvlindrical core rvith onlv blade removals
15 Pvramidal Blade Core Dvramidal core rvith onlvblade removals
t 6 Prismatic Bladelet Core cylindrical core rvith only bladelet removals
t 7 Pvramidal Bladelet Core pvramidal core with onlv bladelet removals
l 8 Mixed Core both flake and blade / bladelet removals
l 9 Non<ortical Chunk > lcm. without flake (large angular debris)

morphologl' (i.e.. no bulbs). includes core
remnants and fragments of exhausted cores. no
conex

20 Platform Renewal Flake has lip of platform. rvith nibbling from core
DrcDaration

2 l Pidce Esouillde (solintered) bipolar flake or core remnant
22 Cortical Trimmine Flake like No. l. n'ith some corte\ on dorsal surface
23 Cortical Shatter like No. 2. with some cortex
24 Broken PlainBlade mesial or distal blade fragment, no cortex
25 Broken, Plain Bladelet rnesial or distal fragment like No. 9, but n ithout

cortex
26 Cortical Chunk like No. 19, but rvith sonre cortcx
27 MesiaUDistal Cortical Blade l ikc No. 2{. but u ith somc corlcr
2E Medial/Distal Cortical Bladclet like No. 25. rvith some cortex
29 Whole/Proximal Cortical Bladelet like No. 9. but rvith some cortex
30 Fire-Cracked Rock angular fractures, reddened and/or blackened
3 l Pebble or Cobble smooth. water worn stone
32 Hammerstone
J J Plaquette
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items were individually measured and weighed. All lithics were also classified according to our
qd hoc typology (Table 3) of lithic raw material types encountered archeologically in our work
in Wallonia, a list developed in association with ProfOtte, J-M.Leotard and E.Teheux. In
addition, formal, retouched tools were all classified according to the original Upper Paleolithic
type list of D.de Sonneville-Bordes and J.Perrot (1954-56) and retouched edge angles were
measured. Multiple tool types on individual blanks, that are not covered by the established
<Composite Tool> types (N' 17-22), are counted as separate tools (but they are not counted as
multiple blanks in technological or raw material analysis). There are a dozen cases of such
multiple-count tools (mostly doubles). All data (provenience and analytical) were entered into
an SPSS computer database on a PC at the University of New Mexico for statistical analysis.
Refitting of lithics and slabs was carried on both during initial artifact processing and later on,
mainly by A.Martinez and R.Miller, but also by several other students (Llopez Bayon,
J.Orphal, R. Schwendler, J. Summers).
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TABLE 3. SOUTH BELGIIIM LITHIC RAW MATERIAL LIST

Prepared by. J-M.Leotard, A.Martinez, R.Miller, L.G.Straus and E.Teheux.
(Used for le Trou Magrite, Huccorgne, Bois Laiterie and Abri du Pape, l99l-95)

ID Deseription
9 Very fine grain, highly homogeneous, flint, white to gray with tiny black flecks,

smooth uniform surface, opaque, crystalline inclusions, conchoidal fracture, pattern
shiny. Source Tertiary deposits near Doisch Agimont (South Belgium) or Charleville
(North France).

10 . Fine-grain flint: fine grain; shiny, smooth surface; opaque to slightly translucent; light
brown or blue-gray original color; patinates white; chalk cortex; some white, ovoid
inclusions ; conchoidal fracture pattern. Source: Cretaceous of Hesbaye andlor
Spiennes. Intererades with 1l and 12.

l l Fine-grain flint: fine grain; shiny, smooth surface; opaque to slightly translucent,
brown-yellow color, patinates white; chalk cortex; occasional inclusions; conchoidal
fracture Dattern. Source Cretaceous of North Beleium. Intererades with l0 and 12.

12 Medium-grain flint: medium grain; matte, slightly rough surface; opaque; occasional
inclusions; gray color, patinates white; water-worn cortex; conchoidal fracture
pattern. Source: Cretaceous, occurs in river beds. Intergrades with l0 and I L

13 Fine-grain flint: fine grain- shiny, smooth surface; opaque; dark brown color with
occasional yellow bands; does not patinate; water worn cortex; inclusions rare;
conchoidal fracture pattern. Source: Tertiarv of North Belsium.

t4 "Pseudo" flint. fine grain, shiny, orthogonal surface; translucent to slightly opaque;
light brown to dark gray, mottled; does not patinate; water worn cortex; inclusions
rare conchoidal fracture pattern. Ase and source unknown.

15 Black flint: like 12, except very matte; with some rare inclusions. Source: in local
limestone.

l 6 Black flint: very fine grain; opaque; homogeneous; no inclusions, conchoidal fracture;
orangeish chalk cortex, smooth and shiny. Source: possibly Obourg or, at
Huccorqne- a local (Hesbave) Cenomanian flint flike "Brandon" flint).

17 Light gray flint. fine grain; good quality; opaque; matte, grayish-white inclusions;
chalk cortex, not water-worq generally homogeneous; conchoidal fracfure;
(Cretaceous?). Source unknown.

t8 Patinated "Hesbave" vellow. medium-grain.
t9 Other flint.
20 Chert - general, non-cortical: fine to medium grain; matte or shiny, smooth surface,

opaque to slightly translucent: wide color range; does not patinate; cortex absent;
inclusions rare: mainly orthogonal fracture pattern. Cretaceous. Source unknown.

20 Chert with unworn cortex: Same as above- but with unworn cortex. Occurs in
Cretaceous eeoloeical beds.

20 Chert with water-worn cortex: Same as above, but with water-worn cortex.
Cretaceous. Found in river beds.

30 Phtanite: medium-grain; matter or shiny surface; opaque; jet black to grayish black;
does not patinate; gray cortex with occasional metal adhesions; no inclusions;
conchoidal fracture pattern. Cretaceous. Occurs in geological bed at Ottignies,
Central Belsium.

40 Medium-srain limestone: medium srain: soft- matte surface: oDaque: erav-black:

6 l
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patinates gray; cortex impossible to distinguish; inclusions rare; conchoidal fracture
Dattern: violent reaction with acid.

4 l Fine-grain limestone: fine grain; hard, matte surface; opaque; black with white-yellow
flecks; light tray patina; cortex impossible to distinguish; inclusions rare; conchoidal
fracture pattern, mild reaction with acid. Silicified limestone. Cretaceous.
Intergrades with 15.

42 Crystallized limestone: fine to medium grain, hard, matter surface; opaque; gray-white
mottled; does not patinate; cortex impossible to distinguish; occasional inclusions;
mainlv conchoidal fracture pattern, mild reaction with acid ("limy chert"). Cretaceous.

50 Medium-grain quartzite (includes quartzitic sandstone): medium grain; matte to shiny
surface, opaque, wide color range; does not patinate, cortex water worn; no
inclusions: conchoidal fracture pattern. Occurs as cobbles in river beds.

5 l Fine-grain quartzite/siltstone: fine grain; matte surface, opaque; tan-brown color with
occasional bands; does not patinate; cortex water worn; manganese inclusions;
conchoidal fracture pattern. Possible source: Paris Basin; occurs as river cobbles.

52 Quartz crystal: fine to medium grain; shiny surface; translucent to opaque ("Milk
quartz") milky-white to yellow; does not patinate; cortex unworn; no inclusions;
orthoconchoidal to planar fracture pattern. Occurs in geological beds (incl. in the
local limestone).

53 Sandstone.
54 Brussels sandstone.
55 Psammite: light brown with manganese oxide stains; medium-course grain (looks like

quartzite); opaque; occurs in Meuse valley at Riviere and Lesse river valley at
Gendron railroad. station in form of tabular plaquettes. Sandstone with quartz grains
and mica inclusions.

56 Calcite.
57 Light olive green-gray micaceous schist, psammiteJike (w/o manganese oxide specks)

Badly eroded surfaces. Exfoliates in sheets along bedding planes with raised lumps;
lamellar structure.

58 Red-brown (iron color) micaceous schist; dense, uniform, tabular, uneroded surface.
Like 57. but denser, heavier and less eroded. (58 and 57 may be variants of 55).

90 Ochre/hematite.
99 Other stones.
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Photo I - View from Sept Meuses Hill looking up
(southward) the Meuse valley.

Photo 3 - Upper and lower mouths of Bois Laiterie
Cave. Site is in lower mouth at left.

Photo 2 - Confluence of the Bumot Stream gorge
with the Meuse at Rividre. The site is behind the hill
at left. View is oriented c. NNW.

Photo 3 - Upper and lower mouths of Bois Luterj'e
Cave. Site is in lower mouth at left.
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SITE FOR]VIATION / DISTURBANCE PROCESSES, SPATIAL DISTRIBUTIONS,
SITf, STRUCTURE AND ACTIVITY AREAS

L. G. Straus and A. Martinez

Introduction

Each archeological site lies somewhere along a continuum of intactness from a pristine,
Pompeii-like state to a condition of complete redeposition. We are wont to call these extremes
<primary> and <<secondary> context. In reality, most recognized <<sites> can be characterized as
being <decimals>. Both organic (human and animal) and geological processes have affected
almost all sites, especially those which date back to the Pleistocene, in such a manner that the
distributions of cultural residues are not found in exactly the localion or position where they
were abandoned by the humans who had originally created or manipulated them. The
complexity of the archeological record has been the subject of numerous theoretical and
applied works, especially over the past two decades (see Schiffer, 1987; Nash and Petraglia,
1987; Goldberg, Nash and Petraglia, 1993, all with references). The upshot of this research is
that archeologists have learned how not to despair of recovering behavioral data (admittedly at
varying levels of specificity - ranging from coarse to fine grain in resolution), as methods (some
in existence since the turn of the century, such as G.W. Smith's early experiments in lithic
refitting at Caddingtoq England) are available to assess the condition of and interpret the
distributions of finds from a variety of types of sites, including caves and rockshelters (e.9.,
Straus,1990).

The main thing to keep in mind is that one should never automatically interpret all
patterns within a site (especially a very old one in a cave) as if they could only be due to the
actions of the original human inhabitants. A program of site formation / disturbance analyses is
necessary before making any qualified behavioral interpretation.

Two recent examples of such a procedure concerning Paleolithic rockshelter/talus slope
sites are the cases of I'Abri Dufaure (Magdalenian and Azilian) (Straus, 1995) and Combe-
Capelle Bas (Mousterian) (Dibble and Lenoir, 1995) both in SW France.

It is the purpose of this chapter (and of the micromorphology chapter: see Courty, this volume)
to explore the state of the Magdalenian deposits in Bois Laiterie Cave and then to analyze the
distributions of artifacts, manuports, faunal remains, burned objects and refitted lithics. Taking
natural processes into account, we argue that it is nonetheless possible to extract information
on the human organization of space within this small site, and thereby to help interpret its
functions and role or place within the cultural and economic landscape of the Belgian
Magdalenian.
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The Bois Laiterie <<Problem>>

As described earlier, Bois Laiterie has a very steeply sloping bedrock, with the principal
grade descending West-East at an angle of c.20-30o down from the upper mouth to the lower
chamber where the site was located. The secondary gradient of the bedrock floor of the lower
cave slopes at an angle of c. 20-25o dorvn from the cave rear to the mouth and exterior ledge,
before plunging vertically down the lower cliflface, which is covered by the talus slope of the
Burnot gorge. Gradients in the <gullp in the bedrock paralleling the eastern wall of the lower
cave can be even steeper, making for a veritable <chute>. Intuitively it would seem hard to
imagine how archeological materials and sediments could have remained more-or-less in place
in such a setting, especially given the presence of the upper cave mouth from which water
could flow downward - and fast! The sloping bedrock would also be an ideal surlace for the
occurrence of solifluction, especially when sediments on a precarious angle of repose were to
become lubricated with rvater.

Fears of substantial disturbance within the archeological deposit were promoted by the
discovery of psammite slabs that lay at steep angles and even vertically, rvith five refit sets that
cross-cut strata (see Miller and L6pez Bayon, this volume). Other elongated objects were also
often found lying akilter or on end. Yet at the same time, we continuously found fragile faunal
remains and lithics in excellent condition throughout the whole site. Bones are neither rolled
nor baftered. The faunal assemblage is not dominated by only the most solid elements (teettl
foot bones, etc.) as would be the case in an assemblage that had suffered heavy mechanical
disturbance. The antler sagaies are very well preserved. Most flints (including the smallest,
most delicate chips and bladelets) are <fresh>, although generally patinated. Edges are usually
razor sharp with little or no edge damage that could be attributed to movement within the
deposit. There are only a very few pieces that are in fact heavily battered or blunted (<pieces
anouseeu) - and these look like artifacts that had been picked up elsewhere and brought to
BL for re-use. There are virtually no pieces with <ragged> edges due to abrasion.

So we were faced by an apparent contradiction: a site where one would predict massive
disturbance and erosion and where there were many steeply angled manuports and artifacts,
but one which also had excellent preservation that would seem to belie the possibility that the
deposit had undergone significant movement or churning. The first question, then, is <<How
intact is the Magdalenian deposit in Bois Laiterie Cave?>, or, to the contrary, <How disturbed
is the deposit?>

Once this question is at least tentatively ansu'ered, one might be able to ask and address
the second question: <What indications might there be for the site structure, for the
organization of activities or of residue disposal in space, and what might we be able to learn
from any patterned distributions of objects not attributable to natural (i.e., non-human)
processes?>
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The Unity of the Magdalenian Horizon: YSS+BSC

In sedimentological terms there is a distinction (albeit vertically gradational and
horizontally variable) between the two stratigraphic units which yielded abundant Magdalenian
artifacts and associated faunal remains: YSS (yellowish-red sandy silt) and BSC (reddish-
brown basal silty clay) - as well as between these and the grey gritty lens nearlat the base of
YSS at the cave mouth and rrrs d yrs RS (red sand). Because the sedimentological diflerence
between YSS and BSC is subtle, variable and gradational, and because artifacts, manuports
and faunal remains (essentially not found in the overlying or underlying levels) of the same
general kinds are distributed continuously between the two lithostratigraphic units (identified
and hence <created>>, after all, by us), one can pose the question as to whether their distinction
has any meaning or validity in an archeological sense. Do YSS and BSC in any respect
represent distinct occupations of the site at different times, insofar as we can discern and
measure them? Can we reallv make such a distinction?

First of all, about 21o/o of the Magdalenian debris and about l3oA of the Magdalenian
tools were found in BSC. Similar, significant portions of the psammite plaquettes (slabs) and
faunal remains also came from BSC. Indeed, some individual large, tilted or vertical slabs
cross-cut the two strata and some slab fragments refit across them (Miller and Lopez Bayon,
this volume), lending weight to skepticism over the existence of any break between these units,
whose formation might, to the contrary, be seen as continuous. Figs.l-10 show the respective
distributions for YSS and BSC of (Figs.l-2) piece-plotted blades + large debitage, (Figs.3- )
piece-plotted cores and retouched tools, (Figs.5-6) piece-plotted cortical artifacts, (7-8) piece-
plotted plaquettes, and (Figs.9-10) piece-plotted faunal remains. The only notable differences
between these paired distributions are that BSC has far fewer of all object classes than YSS
and that BSC finds are limited to the front of the cave and the adjacent terrace area. BSC
simply did not exist as a discernable unit to the south of the <<6>> row. Othern'ise the YSS and
BSC distributions coincide quite substantially, generally showing major concentrations of most
types of finds in area of square U6 and, more diffirsely, in the area of squares U-Vl3-4. There
is particularly a great mass of plaquettes in and immediately around U6 in both stratigraphic
units and the distribution is absolutely continuous vertically as n'ell as horizontally.

Figs.l l and l2 show the lumped horizontal distributions of piece-plotted lithic artifacts
and faunal remains for both strata together and they also show the vertical distributions of
these artifacts and bones + teeth by two ((cuts) (rows S-U combined and rows V-X combined).
(Gaps or low-density areas exist in the vertical distributions in part due to the existence of
areas that had already been dug out [Lacroix's srntdages] or that are occupied by bedrock of
the eastern cave wall or the western bedrock floor slope ) The vertical distributions show no
discernible lenses within YSS (although very locally, such distinctions w-ere occasionally
suspected, notably in square V8). They do show a few nhighn outliers, but these are objects
that were found atop or in crevices in the bedrock floor in the upslope <S> row. Most
significantly, there is no indication of a break between items labelled as coming from YSS and
those labelled as coming from BSC. The distributions are completely continuous both
horizontally and vertically.
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There are detailed differences in terms of the composition of the debris assemblages
from YSS and BSC. In YSS, 9.5Yo are unretouched bladelets and only 5oA in BSC; yet 43o/o of
the tools from BSC are backed bladelets while there are only l9o/o in YSS. In YSS, l6% of the
debris are blades, but only 8% in BSC. In YSS, 56% of the debris is composed of
microdebitage (trimming flakes and shatter, both <l cm), yet in BSC the relative frequency of
these smallest lithics is 760/o. In contrast, all three cores that were found in situ are from YSS.
Overall, there is a statistically significant difference between the debris assemblages of YSS and
BSC, but it is hard to interpret. It is possible that larger objects were prevented from migrating
downward into BSC from YSS by their greater area, leading to a degree of size-sorting
between the two units (or, in reality, within the stratigraphic horizon that contains Magdalenian
artifacts).

Finally, lithic refits (dealt with in more detail below) also show the intimate
archeological relationship (or identity) between YSS and BSC (Fig.l3). Of the 32 sets of refits,
fully l0 (nearly one-third) have elements from both strata that conjoin. This clearly suggests
that the archeological subdMsion of YSS and BSC is illegitimate, either because the
assemblages come from one human occupation of the cave or, more likely, from several,
closely-spaced epsiodes of use of the cave that became amalgamated by prehistoric human
trampling and/or digging, by animal burrowing by minor solifluction and/or cryoturbation, by
rockfall and by the weight of overburden on the fairly plastic sediments of YSS and especially
BSC (for comparisons, see, for example P.Viila, 1977 and 1982; Villa and Courtiq 1983)
Since no legitimate zubdivision is possible, in all our typological and technological (and faunal)
analyses, we lump data from YSS and BSC as <the Magdalenian horizotD), even though it is
likely to represent a palimpsest of more than one (but not many) occupation of the cave. In
addition, there is a case of a lithic conjoin between YSS and the Grey Lens at its base, and
several intra-YSS conjoins are separated by substantial vertical distances within the same
square (the longest such cases being separations of 40, 45 and 46cm). Fully 23o/o of plaquette
refits also cross-cut YSS-BSC. All this shows that the Magdalenian horizon carmot be
analytically subdivided and therefore must be treated as one unit.

Orientations and Inclinations

In order to see whether there may have been natural processes that systematically
rearranged the cultural materials in the Magdalenian deposit of Bois Laiterie, compass
orientations and inclinations were measured and analyzed for elongated artifacts (mainly blades
and plaquettes) and long bones. Were running water involved in deposition or disturbance of
the Magdalenian" there should be alignments paralleling the direction of the flow. If soil creep
or flow (solifluction) were operative, there should be alignments perpendicular to the axis of
the slope and inclinations should be parallel to the angle of the slope. On the other hand, in the
microenvironment of a cave, all kinds of confounding factors (cave walls, niches,
anfractuosities, ledges, columns, etc.) can make the interpretation of results difficult or unclear.

The overall distribution of elongated object orientations for YSS is presented in a rose
diagram (Fig la). In these diagrams, compass orientation is based on the direction of the
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GROTTE DU BOIS ]AITERIE
Bumot, Profondeville

Namur Province, Belgium

STBATUM YSS
Rose Diagram of General Orientation Information
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Fig.14- YSS general - slab, artifact and bone orientations.
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BOIS LAITERIE
Stratum YSS General  Incl inat ion Informat ion

Fig.15- YSS general - slab, artifact and bone orientations
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GROTTE DU BOIS LA]TERIE
Bumot, Profondeville

Namur Province, Belgium

- 
STRATUM YSS

Bose Diagram of Orientdion lnformation for Cave Talus
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Fig.16- YSS terrace - slab, artifact and bone inclinations.
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higher end of each object (the upper end, as detemined by clinometer). Each concentric circle
equals lo/o of the total number of meansured items. Magnetic North (essentially the cave
mouth) is at the top of the rose diagram. The heary curved bar at the circumference describes
2 standard deviations around the mean orientation. The overall preferred orientation for all of
YSS lies in the ESE direction, but with a second mode at essentially due South. The histogram
of inclinations (Fig.l5) of elongated objects from all of YSS (n : c.340 items) shows that over
two-thirds lay between 0o and 30o (between flat and following the dominant slope angle of the
cave bedrock floor).

The rose diagram (Fig.16) of orientations for the terrace area of the site (here labelled
<<talus> and corresponding to the 4-2 rows) displays a very wide dispersion of values, with
none being truly predominant. This would seem to preclude any systematic rearrangement by
running water, despite the exposed location at the edge of the precipitous talus in front of the
lower and small cave mouths. Similarly, the inclination values (Fig.l7) include relatively many
items that are flat or sloping no more than 30o. This would suggest that, despite the exposed
location, once buried (presumably very quickly) the artifacts and bones on the telrace atop the
narrow ledge of bedrock were immune from movement. Artifacts and bones were, in fact,
found down to contact with bedrock in YSS/ BSC all the way to the edge of the ledge midway
north across the <2> row, at which point the bedrock plunges straight down and obviously the
archeological material stops. The stability of the buried Magdalenian <surface> on this ledge is
remarkable, particularly since it is also at the foot of a very steep exterior slope descending
along the exposed upper cliflface from the upper cave mouth to the West, as well as at the
end of the internal South-North bedrock slope descending from the cave rear.

Distributions of values for orientation and inclination for the cave front area (7-5 rows)
are very different from those of the terrace. Fig. 18 shows a very strongly prefened orientation
of due south, with a secondary mode at due north (1.e., objects lined up along the axis of the
cave, its eastern wall (where most of the finds are from) and the bedrock <gullp>. The objects
are mainly following the lay-of-theland, with their high ends toward the cave rear, although
there are some (those of the North mode) whose tilt is diametrically opposite to that of the
bedrock slope along the N-S axis. There is another secondary mode of orientations toward the
ESE. Fig.19 shows that there are fewer flat-lying objects relative to ones lying between I l-30o,
and there is quite a respectable number of steeply tilted items (10 lying between 5l-90o or
more). It is quite likely that in this zone of the site (especially the extremely rich square U6)
there was a <wall effect>: items aligning themselves along the wall and therefore naturally
taking on a N-S orientation. Trampling in this intensively used (sheltered by still relatively well-
lit part of the cave, combined with moist sediments, may have been the cause of the extreme
angle of many of the cultural items. It is precisely in this sector that the base of the
Magdalenian horizon consists of the most plastic, most purely clayey area of BSC, first
defined, in fact, in U6. It is also here, probably not coincidentally, that we found by far the
densest concentration of plaquettes. Probably people were obliged to make a bit of paving
investment here in order that the best part of the cave not be excessively muddy, slippery and
unpleasant underfoot. But the very moisture in the U6 area contributed to extensive in silu
movement due to trampling and overburden weight. This means that things got rearranged
within the clayey matrix without actually travelling significant distances laterally.
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BOIS LAITERIE
Stratum YSS Cave Talus Incl inat ion Informat ion

0-10  11 -20  21 -30  31 -40  41 -50  51 -60  71 -80  81 -90  >90

degrees

Fig.17- YSS terrace - slab, artifact and bone inclinations.
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GROTTE DU BOIS LAITERIE
Bumot, Profondeville

Namur Province, Belgium

STRATUM YSS
Rose Diagram of Orientation Information for Cave Front
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BOIS LAITERIE
Stratum YSS Cave Front Incl inat ion Informat ion

Fig.19- YSS cave front - slab, artifact and one orientations
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Orientation values are not so clearly dominated by one axis in the center of the cave
(rows 8-10) (Fig.20); objects seem to be scattered across a wide variety of orientations,
although there are modes at ENE, SE, and, secondarily at due south and at WNW. There are
more items lying flat or close to it (0-2') than at the cave front, and fewer lying at very steep or
even vertical angles (Fig.2l).

Sample size of elongated objects is more limited in the cave rear (rows I I - l4), since
much less was excavated there. Again, however, there is a very wide scatter of orientations
(Fig.22), which would seem to preclude a significant role for running water. The histogram of
inclination values is unlike any of the others, horvever (Fig.23), with two modes. a major one
centered on values around 20'(but with very few items lying really flat) and a secondary mode
of items lying vertically (or just under, or just over 90o). At the cave rear, YSS was in direct
contact with the steeply sloping bedrock floor. Here, unlike in the cave center and front,
humans found no strip of more or less level basal sands filling a bedrock <gullp rvhen they
first occupied the site. It is probable that they mainly used the dark cave rear as a <<toss zone)),
since there is little artifactual, combustion or micromorphological evidence for actual intensive
habitation of this zone (see below and Courty, this volume).

The sample being limited both quantitatively and spatially (cave front and part of the
terrace only), we just give global figures (Figs.24 and 25) for orientations and inclinations in
BSC. The former are quite scattered, but (as with YSS in the cave front) there is a preferred
orientation at SSE, with objects tilted parallel to the long axis of the cave's bedrock floor. The
diagram may be confounded somewhat by the inclusion of items from the terrace, where a
more <random) scatter of orientations may be expected. Inclinations include many flat or
nearly flat items, as in YSS on the terrace, but with a number of items more steeply tillted,
especially between 30-70o. Overall, however, the histogram resembles that of YSS for the cave
center. There is nothing in these rose diagrams or histograms that cannot be explained by local
<wall effect>>, <lay-of-theland effecb), trampling without extensive lateral movement, or
random scatter that may indicate areas of relatively intact deposits of cultural residues. The
distribution maps tend to support this view and the good state of preservation of the bones and
lithics militates against any catastrophic or even forceful movement by running water,
solifluction, cryoturbation, etc., although it is undeniable that some local movement has
occured, probably mostly after the items had been buried at least to some extent in the
sedimentary matrix.

Distributions and <<Latent Structures>>.

Inspection of the distribution maps of piece-plotted artifacts, plaquettes and faunal
remains (Figs.l-10) show a fairly small, linear and very dense concentration of items along the
easten cave wall toward the front of the cave, especially in and around U6. There is a broader,
somewhat less dense concentration of especially artifacts and fauna on the terrace in front of
the lower cave mouth and under the overhang of the small cave. The distribution of plaquettes
is much less continuous between these two areas than are the distributions of artifacts and
fauna; there is also a secondary cluster of piece-plotted plaquettes in the small cave area.
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GROTTE DU BOIS LAITERIE
Burnot, Profondeville

Namur Province, Belgium

STRATUM YSS
Rose Diagram of Orientation Information for Cave Center
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Fig.20- Bois Laiterie, YSS cave center - slab, artifact and bone inclinations.
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BOIS LAITERIE
Cave Center Incl inat ion Informat ion
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Fig.2l - Bois Laiterie, YSS cave center - slab, artifact and bone inclinations
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GROTTE DU BOIS IAITERIE
Bumot. Profondeville

Namur Province, Belgium

STRATUM YSS
Rose Diagram of Orientation Information for Cave Rear
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Fig.22 - Bois Laiterie, YSS cave rear - slab, artifact and bone orientations.
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BOIS LAITERIE
Stratum YSS Cave Rear Incl inat ion informat ion
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Fig.23 - Bois Laiterie, YSS cave rear - slab, artifact and bone inclinations
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GROTTE DU BOIS I-AITERIE
Bumot, Profondeville

Namur Province, Belgium

STRAruM BSC
Rose Diagram of General Orientation lriormation
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BOiS LAITERIE
Stratum BSC General  Incl inat ion Informat ion

0-10 11-20 21-30 31-40 41-50 5 i -60 71-80 81-90

degrees

Fig.25 - Bois Laiterie, BSC general - slab, artifact and bone inclinations.
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Although artifacts and faunal remains are scattered throughout the central and
areas that we excavated (note, again, that there are gaps in the distribution plans
correspond to areas tested by Lacroix in 1990-91), there are no distinct clusters, except
perhaps bones and teeth in and around Wl I and in U-V/13 In general, artifacts are very scarce
in the cave rear and plaquettes are virtually absent to the south of the <8> row. In general,
these conclusions are supported by the plans that show distributions of non-piece-plotted
(<grid-collecte$) large debitage (Fig.26), microdebitage (Fig.27) and faunal remains (Fig.28)
that were recovered in the screens. These plans and the piece-plot distributions not only show
denser concentrations ofartifacts at the east-front ofthe cave and on the terrace, but also hint
at the nature of the activities that may have caused them. There seems to have been a paved
area around U6-7 (no doubt including squares immediately upslope, some of whose plaquettes
slid down and piled up against the eastern wall). This same area shows the only (albeit scanty)
cluster of cortical lithics, a definite concentration of blades and large debitage of all sorts and
an extraordinary concentration of microdebitage. The implication is that this area, sheltered,
relatively well-lit and whose surface was made dry, flat and solid by limited slab paving, was a
(the) principal locus for flint-knapping (probably tool + weapon production and reworking).
This area is also rich in both piece-plotted and grid-collected faunal remains.

Formal, retouched tools are abundant both on the terrace and in the east-front area of
the cave, but become progressively rarer toward the cave rear, south of the <7>> row. It is as if
tools were not used (or discarded) in the darkest areas of the cave, which makes eminent
sense. On the other hand, the large sagaie fragments were found by Lacroix at the cave rear.
But these are, after all, broken discards (and with traces of possible animal gnawing). One of
the three cores was found at the very back of the cave in Vl3, as if it had been thrown back
there once exhausted. It is likely that most activities producing lithic debris and tool
abandonment (except in the cases of active <tossinp> ' either down the talus in front of the
terrace and toward the cave rear) would have taken place in on the terrace under the
rockshelter overhang and in the immediate (sunlit) front zone of the cave. This localization
would really be obligatory, due to the north-facing and draughty nature of Bois Laiterie, with
the cave center and rear being poor places to be or to try to do any craft activity for any length
of time. The concentrations of manuports, debris, tools and (to a lesser exent) faunal remains
tend to bear out this logical hypothesis.

One more distribution plan (Fig.29) lends further evidence to the notion that <latent
structure$) are perceivable even in this limited, slightly reworked spatial record: burnt items
(bones and, especially, flints). There are virtually no burnt objects inside the cave. There is
essentially one concentration of burnt objects: right outside the cave mouth on the terrace. This
concentration coresponds to the area of the (grey lens> within/at the base of YSS, and
probably represents an area of bonfire building. There was no evidence of firepit construction
nor any concentration of fire-cracked rock. Fires may simply have been built on the surface of
the rockshelter area and material from them eroded toward the talus. This burning area is
surroanded by plaquettes. On the other hand the cluster of burnt objects corresponds to
(overlaps with) significant concentrations of lithic debris (including two cores and cortical
items), tools and faunal remains. In contrast to the <<U6>> concentration of artifacts, plaquettes
and faunal remains, which has essentially no burning evidence, this terrace <<bonefrre>> zone
(centered on V-W4-W3) suggests the existence of a second activity area. A rather ad hoc
paved area around a fire was used to make (or rework) blanks, tools and weapons, to butcher,
process and/or consume animal carcasses.
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Interestingly, the exotic Miocene and Eocene fossils shells show no real concentrated
distribution n'ithin the site. The original two discoveries of perforated fossils were made by
Lacroix near the cave rear. However our six discoveries (four perforated and two non-
perforated) came from both the terrace and from the cave center. Other <oddities> that may
have been collected more locally by Magdalenian humans (fossil sponge, corals, urchin spines,
pynte) were also widely distributed throughout the site (cave rear, center and terrace). The one
worked <pendanD (unilaterally bored circular sandstone object) was found near the cave rear
in a nook next to the eastern wall in Wl l. Its location might be suggestive of caching behavior.

The loci for actual activities (besides caching and toss-discard) at this site were thus
mainly at the front of and immediately outside the cave on the sheltered terrace. This evidence
of far more intensive human activity at and outside the front of the cave than in the deeper
interior, is confirmed by the interpretation of micromorphological analyses (see Courty, this
volume). Just as for us, the cave interior would not have been a pleasant (or even tenable)
place for Magdalenian humans to stay very long - even in summer - because of its darkness,
draughtiness, and humidity. In addition, the ceiling is very low at the cave rear, which we had
to excavate on hands-and-knees. Light and the ability to keep dry from the rain and warm,
away from the drafts of the cave interior, with the use of simple fires, were the chief locational
criteria for the apparent activity a.reas at the front of the cave and on the terrace. A modicum of
preparation was involved, namely the collection of psammite slabs in the immediate vicinity of
the cave to provide dry, stable surfaces on which to stand, sit and squat atop the muddy,
slippery clayey-silt ground (we needed to do the same kind of ad hoc preparation of the
ground surface with flat stones in the areas of the talus where we screened and ate lunch). This
leads us, finally, to a discussion of the psammite plaquettes (so characteristic not only of BL,
but also of the other Magdalenian cave sites of the upper Belgian Meuse basin).

<<Plaquettes>> (Psammite and Sandstone Slabs)

We piece-plotted a total of 316 plaquettes and larger fragments (generally those more
than about 5 cm in length). Another 427 small plaquette fragments were found among all the
strata (including the old backdirt), collected by subsquare and spit, and weighed.

Most plaquettes are from YSS, but with a significant number from BSC, especially in
the massive, thick, stratigraphically transgressive plaquette concentration centered on square
U6 (Figs.30-32). As noted above, the <bonfire) area against the cliffbase on the terrace is
<ringed> by plaquettes, mainly pertaining to YSS. There are virtually none in the cave interior,
except for a small concentration of plaquettes (often <stacked up> against the eastern cave wal!
and generally quite tilted) in V8-9 at or near the top of YSS (as if they had slid downslope and
come to rest in this spot). The presence of a few slabs (including some notably large ones)
cemented to the bedrock cave floor in the T, S and R rows points to the source of some of the
plaquettes that had moved down to the eastern edge of the cave and suggests that paved areas
of the site were originally somewhat less localized along that eastern wall. Nevertheless, the
presence of underlying sediments filling the bedrock <gully->> (including the very clayey, plastic
BSC in precisely the area with the greatest numbers of plaquettes in the cave front) at the time

l 0 l
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of Magdalenian arrival, would have necessitated particular emphasis on the paving of that
potentially muddy, slippery, but relatively level strip, especially uls ri vis the exposed bedrock
areas upslope of the infilled gully.

Average length of piece-plotted plaquettes and fragments is 108.8 mm; average width
is75.4 mm; average thickness is 14.8 mm. Average area is l14 sq.cm and average weight is
243 gm. The largest slabs we found range between 30-40 cm long. and weigh about 1-1,5 kg.
(or slightly more), but generally the surviving fragments are relatively small. Total weight of all
piece-plotted plaquettes amounts to 82.5 kg, but when all the small, non-piece-plotted
fragments (originally parts of large slabs) are added in, the total weight of all tabular psammite
and sand-stone recovered from the site reaches l22kg. The total area of the piece-plotted (and
hence measured) plaquettes is 2,67 m2, but a maximal estimate of the area all the slabs and
fragments together could have paved would be c.3 sq.m. (but see Miller and L6pez Bay6n, this
volume). So, even counting all the tiny fragments of what were once larger slabs, the amount
of strictly local flag-stones brought to the cave for paving did not amount to a very large area.
This zuggests the ad hoc nature of this activity, and, probably, the relatively ephemeral, short-
term nature of the human visits to the cave. They simply did not invest in much infrastructure
at this site. It was not used for long-term residence, nor (because of its small size and
uncomfortable nature) by many people.

ln 1994, a preliminary effort was made to refit plaquette fragments Eight sets involving
20 fragments were found. None crosscut intact strata, although one set links a piece from YSS
in U6 with another from possibly disturbed surface fill atop bedrock in 55. This weakly
supports the hypothesis that some of the slabs along the eastern cave wall (U-V rows) had slid
downslope from the R-T rows. All the other refits are from the same stratum (either BSC or
YSS) and from the same or adjacent squares. However, further information on plaquette refits
and distribution is provided by Miller and Lopez (this volume) who conducted more extensive
refitting.

A few psammite plaquettes bear some cut marks, possibly suggesting their use as
<cutting boards>. Others have some reddish-brown stains (ochre?). But there are no signs of
artwork on these objects - in distinct contrast to the zoomorphologically engraved slabs of
Chaleux, Da Somme, Goyet and Roc-la-Tour. The modified BL plaquettes are described
elsewhere by M.Lejeune (this volume).

Faunal Distributions

The macro-mammalian faunal remains (mainly of ungulate game species that were
human prey) are also discussed at length elsewhere (Gautier, this volume), but a few additional
remarks on the distribution of certain remains are in order here. This discussion was motivated
by the observation that faunal remains seemed to be somewhat more evenly distributed
throughout the cave than artifacts and especially lithic manuports (Figs.9 and 28). In particular,
there seem to be relatively more faunal remains than artifacts and manuports at the rear of the
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cave. This observation was coupled with the anecdotal finding of a whole wolf ulna in YSS at
the rear of the cave in Ul3, an area rich in faunal remains. And it was also coupled with
puzzlement over the surprisingly large number of fox bones and teeth found during our
excavations (and in Lacroix's test pits). Could at least part of the accumulation and distribution
ofungulate remains be due to the activity of carnivores? Could the rear of BL have served as a
carnivore den in times (the majority of time) when humans were not using the cave?

Fig.33 shows the distribution of all identified fox (Lhlpes vrlpes and Alopex lagopus)
remains (n : 68) for combined strata YSS+BSC. There are three distinct concentrations: on
the terrace (W3), in the front of the cave (U5-6) and at the cave rear (Ul2). However the
distribution is continuous (especially if one were to add in the areas of Lacroix's sorulages)
Nthough none of the fox bones have cut marks and none of the many canines are perforated
(truly unusual, as fox canines were usually favorite pendant material for Upper Paleolithic
people), it is highly unlikely that fox could have been responsible for much or any of the large-
medium size ungulates brought to the cave; it is simply too small for that. And the hypothesis
of fox denning at the rear of the cave is at least partly belied by the general nature of the
distribution of fox remains - especially the large quantities on the terrace and at the front of the
cave, in intimate association with the great mass of tools, weapons, lithic debris, plaquettes and
other faunal remains. Therefore, the nature of the relationship between humans and foxes at
this site remains enigmatic. Possibly the foxes were winter residents of BL rvhen humans were
absent.

As for the other, larger, carnivores (ones capable of being agents of accumulation of
ungulate remains), they are very few (see Gautier, this volume). There ilre a couple of wolf
remains (the complete ulna from U13 and a phalange from mixed deposits in the exterior test
trench in the rvestern terrace area: O-P/3-4). A lynx tooth also came from that test trenclq
while an ulna fragment was found in stratum LBS of square T4 (hence, post-Magdalenian) and
some teeth rvere found in YSS, square U4. Bear is also represented by a phalange from the test
trench and another from the <4> row in YSS. There is only one identifiable hyena part: a tooth
from YSS in square X3 at the mouth of the small cave. Hyena coprolites were not found. No
case for carnivore denning can be made on the basis of these feu,, scattered remains, especially
when some are from intact deposits orttside the cave. Evidence for carnivore gnawing on
ungulate bones is scarce and is discussed elsewhere. The main conclusion would seem to be
that carnivores played little or no role in the distribution of ungulate remains in BL. Humans,
who probably butchered, processed and consumed at least parts of ungulate carcasses on the
terrace and in the front zone of the cave, may have disposed of some faunal remains in the rear
of the cave, using it as a (doss-zone)). Such (noxious) behavior could be an additional indicator
of the fact that humans did not intend to spend much time at the cave during their visits.

Lithic Refits: Site Formation Processes, Activity Areas and Reduction Sequences

Besides being useful in demonstrating the illegitimacy of separately analyzing
collections from <strata> YSS and BSC by show'ing the existence of conjoins between the two
units, lithic refitting is impcrtant in showing the horizontal integrity of the Magdalenian horizon
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(i.e.,by linking the cave rear, center, front and exterior). It is also useful to demonstrate that
many other conjoin sets are made up, on the other hand, of pieces that have hardly moved at all
since deposition (thereby eliminating the hypothesis of ubiquitous mass movements by
solifluction or water erosion). Refitting can more or less confirm the homogeneity of the lithic
assemblage, even if small-scale disturbances are almost certain to have occured within the
deposit (if only by trampling, rockfall, short-distance downslope sliding and because of the
weight of overburden on fairly plastic sediments). Finally, refitting can help us to understand
some of the aspects of flint knapping that took place at the site (technological interpretation of
the reduction sequence insofar as it is very partially represented here).

The methodology used in refit analysis involved the systematic inspection of all 1,297
large debris (i.e., excluding trimming flakes and shatter) and all 254 tool blanks (excluding 128
debris and tools selected for microwear analysis), hence a total of 1,423 pieces. The flints were
inspected for similar properties of (l) color and banding, (2) patination, (3) cortical surface, (4)
grain size, and (5) distinctive inclusions. Pieces were conjoined to one another on the basis of
any attributes of Hertzian morphology that might indicate a direct correspondence.
Distribution plots detailing the location of all piece-plotted lithics were then prepared to assist
in the evaluation of site formation processes in both horizontal and vertical dimensions (see
Fig. l3) .

Of the 1,423 anifacts, 77 were found to refit into 32 separate conjoin sets (Tab
Fig.3a). The majority (26) of these sets are simple two-element conjoins (including many
snapped blades or flakes). The rest of the sets are composed of three or more elements. There
are four triple conjoins, I quadruple and one set with 9 conjoined pieces. There are 5 sets
which link the exterior with the front of the cave, 3 which link the front of the cave with the
center, 3 which link the exterior with the cave rear, and I triple set which links the front, center
and rear. The other refits either come from within the same square or nearby/adjacent squares.
Twenty-eight of the sets include one or more blade(let). No cores are involved. Twenty-five of
the refitted items have at least some cortex. One item each classified as a unidirectional and
birectional crested blade and a platform renewal flake are included among the refits. Six of the
sets include a total of 7 tools (one set is composed of 2 backed blades). One of the tools is a
burin, one a notctr, one a denticulate, and two are truncations. (In addition to actual physical
refits, there are several gloups of flint that by their color, texture, corte>r, inclusions and
general morphology, almost certainly came from the same block. Although some of these
potential conjoin sets are quite interesting, as they sometimes contain widely distributed
elements, they are not f urther considered here, owing to lack of absolute proof of refitting)

The greatest number of real refits in a single set is nine. The refits in this set come from
both YSS and BSC; 6 of them are from square U6, I each is from adjacent squares lJ7 and Y7
- all near the east-front of the cave - but the 9th flake is from W3 on the far eastern part of the
terrace. This set amounts to a series of successive flake removals (see Fig.35). Analysis of the
reduction strategy involved in production of these 9 conjoins (done in association with Michel
Guilbaud) suggests that a multi-directional, hard-hammer percussion technique was used, most
likely in an attempt to produce elongated blades. Primary cortex removal occurred before these
artifacts (8 flakes + 1 blade fragment) were removed, though 4 bear at least a little cortex and
1 flake is classified as a possible platform renewal flake. None of this seems to have resulted in
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Fig 35 - Bois Laiterie.
Drawing and technological reconstruction of removal sequence of 9-item refit set.
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the successful production of a complete, useful blade. The blade fragment was, however, later
retouched into a notch (type7\ Ironically, although 8 of these refitted items are classified as
type l0 chalk flint, one is classified as type 12, confirming what we have suspected, namely
that flint types 10-12 intergrade and are often the same thing.

There are three other cases of refits of flint types lGrl2 (one of which also includes an
item of type 19 flint - also confirming our suspicion that type 19 is a chalk flint from the same
source as l0-12). Another set conjoins a flint type l0 with a type 17.

The BL lithic assemblage exhibits several technological reduction strategies which are
exemplified among the refit sets. First, the large number of non-cortical artifacts (94%o of the
total) indicates that earlier stages of lithic reduction occurred off-site. The refits do not involve
primary reduction. Second, the small size of the lithic artifacts (see chapter on lithic
assemblages by Straus and Orphal, this volume) suggest that lithic reduction at BL most likely
consisted of tool maintenance and limited blade blank production using cores whose
dimensions when introduced to the site were already small and from which most or all cortex
had already been removed. Third, the total number of cores found at the site is very small (only
4), and they are reduced down to mere stubs. And there may never have been many cores.
Based on examination of (l) raw material types, (2) patination types and states, (3) grain size,
and (a) technological aspects of reduction strategy; it is estimated that the number of cores
used as sources for generating the lithic assemblage may have been quite small, most of which
probably were never actually brought to the cave, since many of the blade blanks may have
been produced at the distant quarry/workshop sites. The reduction of the cores which were
transported to BL was highly intensive. It involved the exhaustion of these valued materials
through the repeated hammering of the cores, resulting in numerous step fractures on all the
few cores which were recovered.

These factors, combined with the lithic refitting analysis, suggest several points
concerning site formation processes. As the artifact distribution plans (see above) demonstrate
that the BL artifacts were concentrated on the terrace, at the front of the cave and, to a lesser
extent, at the cave rear. The distribution of refits mirrors this general pattern, with blade snap
refits being found in all three of these areas. However, two very long-distance refits between
the cave rear and terrace were found. In addition, numerous refits between the cave front and
terrace were also found. as noted above.

As the micromorphological analysis of BL sediments from stratum YSS suggests
(Courty, this volume), a fair degree of site integrity had subsisted. The explanation between the
cave rear and terrace must be human transport. Although knapping seems to mainly have been
conducted at the front of the cave and on the terrace, objects were taken to the back of the
cave for purposes which remain unclear. The refits between the cave front and terrace are also
curious, though less difficult to explain than the long-distance conjoins. The cave front and the
terrace areas both contain virtually all categories of secondary lithic debris, while the space
between the elements of these inter-area conjoins is virtually devoid of artifacts, suggesting that
these were two separate (albeit nearby) activity areas (as also indicated by other facts
mentioned above). Fully 19 of the refit items from 8 sets are from the concentration of artifacts

l 1 l



L,G.STRAUS and A, MARTINEZ - SPATIAL AND DISTURBANCE ANALYSIS

in square U6 alone (plus several more from adjacent squares). Another substantial group of
refits (16 items from l0 sets) comes from the 2-3 rows on the terrace. There are 4 refits
between these groups, suggesting that the two activity areas were contemporaneous or that
flint from one was scavenged not much later for use in the other. Thus, the refits contribute to
showing that even a small cave site such as Bois Laiterie can yield latent structural evidence
indicative of a rudimentary organization of space.

REFERENCES

DIBBLE H. and LENOIR M., 1995,
The Middle Paleolithic Site of Combe-Capelle Bas. LTniversity Museum, Philadelphia.

GOLDBERG P., NASH D. and PETRAGLIA M., 1993,
Formation Processes in Archaeological Context. Prehistory Press, Madison.

NASH D. and PETRAGLIA M., 1987,
Natural Formation Processes and the Archaeologicql Record. BAR-S-352.

SCHIFFERM., 1987,
Formatiort Processes of the Archaeological Record
Albuquerque.

STRAUS L'1990,

of New Mexico Press.

Underground archeology: perspectives on caves and rockshelters. Archaeological Method and
Theory, vo1.2 (M.Schiffer, ed.), p.255-304. University of Arizona Press, Tucson.

STRAUS L.. T995,
Les Derniers Chasseurs de Rennes du Monde Pyrdnden. L'Abri Dufcntre. Societe
Pr6historique Frangais e, Menoire 22.

VILLA P.,1977,
Sols et niveaux d'habitat du Paleolithique inferieur en Europe et au Proche Orient.
Quaternaria 19, p.107 -13 4.

VILLA P.,1982,
Conjoinable pieces and site formation processes. American Antiqrity 47, p.276-290.

VILLA P. and COURTIN J., 1983,
The interpretation of stratified sites: a view from the underground. Journal of Archaeological
Science 10, p.267-81.

r12



M. Otte et L.G. Straus (dds.). La grotte du Bois Laiterie

3

ETU DE MICRO-STRATIGRAPHIQUE
DE LA GROTTE DTI BOIS LAITERIE

(Province de Namur, Belgique)

M-A. Courty

(Prdldvements rdalises par Laurent LANG)

Objectifs de l'6tude

Lors de la campagne de fouille 1995 de la grotte du Bois Laiterie, 14 dchantillons non
perturb6s ont ete prelevds dans les diftrentes unites stratigraphiques du remplissage en vtre
d'une etude micro-stratigraphique. L'dtude a portd sur les coupes suivantes:

- en V8, echantillonnage concernant les difiErentes couches du remplissage;

- en Vl3b, echantillonnage au fond de la grotte dans le niveau magdaldnien YSS;

- en V5, echantillonnage d I'entr6e de la grotte concernant le contact du niveau
magdalenien YSS avec le substratum rocheux et la partie sommittale d ce niveau.

L'objectif de I'dtude etait d'apporter des 6lements de r6ponse aux questions suivantes:

- modes de mise en place des diftrentes unit6s stratigraphiques;

- evolution des conditions environnementales et des ambiances climatiques au cours de
la mise en place des depdts;

- nature et intensite des remaniements ayant pu affecter la distribution spatiale des
artefacts lithiques et faunistiques mis au jour au cours de la fouille.

14 lames minces de grandes dimensions (13,9 x 7 cm) ont ete realisees au laboratoire
de Science des sols et hydrologie de I'INA P-G, et ont fait I'objet d'une dtude au microscope
petrographique.

Apres une presentation g6ndrale des caractdres du remplissage de la grotte du Bois
Laiterie, la dynamique de mise en place, I'histoire post-depositionnelle et la nature des
manifestations anthropiques sont discutees pour chaque unite stratigraphique.
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Caractires g6n6raux du remplissage

La comparison des diftrentes unites stratigraphiques a permis d'identifier deux
populations de matdriaux :

- une population calcaire (Pl) constitu6e de sables grossiers calcitiques, subanguleux d
anguleux, mal tries, faiblement alt6rds, associds d des fragments calcaires
hdterom6triques (decimetriques ir millimetriques), anguleux d subarrondis, faiblement
alteres, fr6quemment fissures;

- une population quartzitique (P2) constituee de limons grossiers, riches en esquilles
anguleuses, m6lang6s ir une fraction fine limono-argileuse brune, faiblement d non
carbonatde, riche en paillettes micacds et i des sables fins mineralogiquement
semblables aux limons srossiers.

La similitude petrographique entre les fragments calcaires et les sables grossiers permet
d'interprdter la population P I comrne r6sultant de la desagregation in situ de la paroi constituee
de calcaires durs i bioclastes, partiellement dolomitis6s et mdtamorphisds. Les fissures de la
roche calcaire sont fr6quemment remplies par un ciment femrgineux. L'heterogneite texturale
de cette roche explique la nature des produits de desagregation. la fragmentation se developpe
prefbrentiellement dans les zones les plus dolomitisees, liberant des sables anguleux
hdt6rometriques; les plages i bioclastes et d large cristaux calcitiques sont moins affectees par
la desagregation, et donnent des fragments grossiers peu gelifs.

Les caractdres pdtrographiques et texturaux de la population P2 indiquent qu'il s'agit
d'un mat6riau loessique 6rode de d6p6ts alluviaux non carbonates. La proportion variable de
constituants fins suggdre que ces loess ont subi une pedogenese mod6r6e, prealablement d leur
piegegage dans la grotte (sols steppiques peu developp6s).

La proportion relative des populations Pl et P2 apporte ainsi des informations sur les
conditions climatiques synchrones de la mise en place des diftrentes unites stratigraphiques:

- population Pl dominante: pr6dominance de phenomdnes gelifs, entrainant une forte
fragmentation de la paroi calcaire, sous des conditions froides et humides;

- population P2 dominante: forte influence d'apports loessiques synchrones de vents de
poussieres et faible contribution des phdnomenes gdlifs locaux, caracteristiques de
conditions froides et sdches:

- mat6riau mixte constitue d'un melange des populations Pl et P2 conditions dans
I'ensemble froides, marquees par des alternances du degre d'humidit6, soit de nature
saisonnidre, ou correspondant d des cycles plus longs.
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Dans l'ensemble, le remplissage etudie est affecte par des transformations p6dologiques
peu ddveloppdes. Il s'agit surtout:

- d'une bioturbation caract6risee par le developpement d'une structure micro-agr6gee
qui entraine une homogen6isation partielle des s6diments;

- d'une structuration par le gel caract6ris6e par le developpement d'une microstructure
fissurale de type "lentilles de glace", du fait de I'h6terometrie texturale des s6diments,
cette fissuration n'apparait nettement d6velopp6e que dans les zones les plus fines entre
les fragments grossiers; l'absence d'une macro-organisation en dentilles de glace>
suggdre qu'il s'agit surtout d'un gel superficiel, insuffisant pour fagonner les couches
dans leur ensemble; I'absence de signes de cryoturbation temoigne du maintien de
bonnes conditions de drainage au cours de la mise en place du dep6t;

- d'une calcitisation exprimde surtout par la pr6sence de revdtements micritiques sur les
parois des cavites d'entassement et des chenaux biologiques et, dans une moindre
mesure, par des plages micritiques diffi.rses; ces plages calcitiques t6moignent de
circulations d'eaux charg6es en carbonates dissous, synchrones des periodes de degel,
et d'une precipitation contrdl6e par I'dvapotranspiration lors du dess6chement estival;
I'absence de precipitations de carbonates secondaires contr6l6 par les gels saisonniers
indique que I'humidite est faible au debut de I'hiver;

- de revdtements d'argiles limoneuses brunes sur les parois des cavites d'entassement et
des chenaux; ils sont generalement peu developpes et temoignent de faibles
percolations verticales.

Un meilleur ddveloppement des transformations pedologiques dans les couches les plus
riches en materiaux loessiques confirme que les conditions synchrones des 6pisodes
d'accumulation de loess sont globalement moins froides que lors de la mise en place des
couches les plus grossidres. La faible alt6ration des fragments calcaires dans les couches les
plus grossidres atteste que leur mise en place s'est produite sous des conditions trds froides,
peu favorables d la pedogenese.

Les diftrentes unitds stratigraphiques sont caracterisees par une forte variabilit6
spatiale du melange des deux populations de sediments et du degre de structuration. Dans de
nombreux cas, cette variabilite est liee d I'het6rog6nite texturale des s6diments, chaque
fragment grossier creant i sa proximite un micro-environnement surtout marqu6 par des
phenomenes de desagregation. Dans les couches fines, texturalement plus homogenes, la
brutalite du contact entre des plages pedologiquement bien structur6es et d'autres seulement
constitu6es de produits de desagregation indique que des remaniements ont perturbe
I'organisation originale des sediments. Il ne peut s'agir d'un colluvionnement d'origine naturelle
qui aurait entraine une homogen6isation des sddiments. L'hypothdse de remaniements
mecaniques lies d une intervention humaine apparait comme la plus vraisemblable.

La prdsence anthropique est attest6e dans les diftrentes couches, et plus
specifiquement dans le niveau magdalenien YSS, par la pr6sence de fragments osseux, souvent
calcin6s, de residus charbonneux, de rares micro-debris lithiques, d'agregats de sols bruns
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apportes des proches environs par le pietinement ("terre d godasse"). Dans I'ensemble le degre
d'anthropisation reste faible et la masse fine des diffbrents niveaux est surtout constitu6e de
mat6riaux d'origine naturelle. L'abondance et la distribution spatiale des constituants
anthropiques conduit d distinguer trois types de situations:

l. - constituants localement abondants. distribu6s sub-horizontalement marquent des
surfaces d'occupation relictuelles;

2. - constituants repartis de maniere al6atoire et en tout sens dans des materiaux e structure
ouverte qui correspondent d des surfaces d'occupation relictuelles perturbees par des
remaniements mecaniques;

3. - constituants r6partis de manidre aldatoire et en tout sens dans des mat6riaux denses qui
correspondent plus d des aires de rejets.

Interpr6tation des diff6rentes unit6s stratigraphiques

I - Niveau BGS (Fig.la)

Il s'agit ici d'un cailloutis fortement cimentd qui correspond d la desagregation en place
de la roche calcaire. L'argile brune femrginisee presente dans les fissures de la roche semble
surtout provenir de I'alt6ration en place du ciment fem-rgineux.

2 - Niveau RS (Fig.lb)

Ce niveau est constitu6 de sables calcitiques anguleux provenant de la desagr6gation de
la roche calcaire. La masse argileuse brun rouge qui cimente partiellement ces sables se
pr6sente localement sous la forme de revdtements fragmentes. Ce caractdre t6moigne d'une
origine allochtone, vraisemblablement li6e d des percolations d'eaux boueuses provenant de
ruissellement le long de la paroi de la cavite. La faible alteration des materiaux calcaires
indique que cette mise en place n'est pas synchrone d'une phase de pedogendse prolongee. Il
s'agit waisemblablement d'un 6pisode marqu6 par la formation d'un profil d'equilibre du talus,
synchrone d'un cryoclastisme important et de ruissellements.

3 - Niveau LGS

Ce niveau est constitui du melange d'un sddiment calcaire riche en sables calcitiques
anguleux et en fragments grossiers d'origine allochotone (Pl) et de limons argileux bruns
loessiques (P2). Sa mise en place resulte d'une desagregation de la paroi, vraisemblablement
par le gel, et d'apports 6oliens fins. La micro-agregation d'origine biologique bien exprimee
peut 6tre mise en relation avec une p6dogendse li6e au d6veloppement d'une couverture
v6gdtale i enracinement profond, avec des racines de petite taille de type gramin6es. La
pr6sence de cavites sub-horizontales qui evoluent localement vers un reseau de fissures,
associ6e i une forte densit6 des agrdgats biologiques (Fig lc), evoque localement une
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modification structurale liee au ddveloppement de lentilles de glace, en relation avec un gel
superficiel.

Les fragments anthropiques abondants (os, residus carbonises) sont fr6quemment
concentrds dans des niveaux centim6triques ou ils presentent une distribution sub-horizontale.
Ces caractdres peuvent 6tre interpretes comme des reliques de surface d'activite qui
caract6risent des episodes marques par une occupation plus intense de la grotte. La faible
anthropisation de la masse fine du sol suggere cependant que les temoins d'occupation, integres
par le pietinement, proviennent de zones d'activite situ6es hors de la cavite, peut-€tre sur le
porche. Il s'agit donc de tdmoins d'anthropisation en position tertaire. Entre ces surfaces
d'activite residuelles, la distribution alelatoire des t6moins d'anthropisation suggere plutdt une
integration liee d des rejets de d6chets d'activite qui se sont ddroul6es dans une autre zone.

4 - Niveau YSS (Fig.1d, Figs.2a d 2d, Fig.3, Figs. 4a et 4b)

Dans I'ensemble, le niveau YSS diftre du niveau LGS sous-jacent par une proportion
plus elev6e de la composante loessique, d I'origine de la texture plus fine et de la couleur brun
jaune (Fig.ld; tab.l). Ce niveau est, n6anmoins, toujours marqud par I'abondance de plages
plus sableuses et de fragments calcaires grossiers qui attestent de la contemporaneite des
apports 6oliens et de la fragmentation de la paroi calcaire par le cryoclastisme (Fig.2c). Comme
pr6cedemment, la micro-agregation d'origine biologique bien exprimee traduit une p6dogendse
liee au d6veloppement d'une couverture vegetale i enracinement profond, avec des racines de
petite taille de type gramindes. La difiErence reside ici dans la pr6sence de calcitisations li6es a
la porosite biologique (Figs.2a et 2b). Ces caracteres peuvent 6tre mis en relation avec des
maxima thermiques plus dleves, synchrones d'une forte activite biogenique. La prdsence d'une
structuration fissurale sub-horizontale peu ddveloppee atteste, cependant, de I'influence de gels
saisonniers superficiels (Fig.3b). L'6volution du niveau YSS semble donc s'6tre ddroul6e sous
des conditions marqu6es par un contraste saisonnier plus marqud que pour le niveau sous-
jacent, qui peut 6tre interprdt6 comme la cons6quence d'un rdchauffement global. Localement,
la prdsence de plages denses de limons loessiques (Figs.3a et 7c) indique que la sedimentation
loessique resulterait d'aports discontinus, synchrones d'episodes marqu6s par un gel superficiel
plus intense. La mise en place du niveau YSS se serait donc produite au cours d'une pdriode
caractdrisde par des alternances rapides de I'humidit6 et de I'action des vents, les episodes
loessiques marquant des phases plus seches et plus ventdes.

La partie sup6rieure du niveau YSS en V8 est marqu6e par une augmentation de la
composante detritique locale et un developpement plus net de la structuration en lentilles de
glace (Figs 4d et 5a). Ces caractdres suggerent une intensification des conditions froides et
humides qui entraine une reprise de la d6sagregation de la paroi.

L'originalitd du niveau YSS reside dans la juxtaposition de plages caracterisees par une
structuration biologique bien pr6serv6e et de plages plus ouvertes caract6risdes par une plus
grande abondance de la composante calcaire locale (Figs 2c et 2d), ou encore de zones
montrant un fin melange de plages loessiques et de plages sableuses (Fig.3a). La brutalite des
contacts entre ces diff6rentes plages traduit un m6lange m6canique qui ne peut 6tre imput6 d un
melange par colluvionnement. Il pourrait s'agir ld des indices de remaniements anthropiques
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destinds d am6nager la cavit6, par exemple lors de la formation de surfaces planes avant la mise
en place de dallage.

Le niveau YSS presente une grande variabilite dans la distribution des constituants
anthropiques, qui sont dans l'ensemble abondants. On observe localement la prdsence de
concentrations de fragments osseux, avec une distribution sub-horizontale qui peuvent 6tre
interpretes comme des reliques de surface d'activite (Figs.3c et 3d). D'autres zones sont plutdt
caract6risees par une distribution aleatoire des constituants anthropiques li6e soit d la
perturbation de surfaces d'activite lors des remainements mdcaniques, ou i I'int6gration de
rejets.

Le degre d'anthropisation est nettement plus eleve dans le preldvement provenant du
fond de la cavite (Figs 4b et 4c, et Figs.8a et 8b). Il s'agit ici non seulement de fragments
osseux millimetriques mais egalement de fragments infra-millimdtriques finement melanges i la
masse fine du sol qui peuvent €tre li6s d une integration plus importante de rejets provenant
d'aires d'activit6. Le fond de la grotte est egalement marqud par la prdsence de revdtements
argileux grossiers dans la partie superieure du niveau YSS (Fig.ac) qui traduisent des
percolations plus importantes le long de la paroi de la cavite. L'originalite des conditions
r6gnant au fond de la cavite est 6galement exprim6e par le plus grand ddveloppement des
calcitisations qui affectent localement I'ensemble de la masse basale (Fig.8c) et les chenaux
biologiques (Fig.8d). Le fait que les impregnations carbonat6es se surperposent aux
organisations pre-existantes suggdrent qu'il pourrait s'agir d'une transformation posterieure d la
mise en place du niveau YSS, synchrone de I'installation de conditions plus temper6cs.

Les pr6ldvements etudids vers I'avant de la grotte en V5 montrent des caractdres
similaires du niveau YSS dans cette zone par rapport d ceux de I'interieur de la grotte. On
constate, n6anmoins, une plus grande heterogdneite (Figs.6a et 7) qui traduit des remaiements
mdcaniques, lies soit i I'instabilit6 du talus ou i des am6nagements anthropiques. On observe,
corrdlativement, une plus grande abondance des constituants anthropiques, et plus
particulidrement des rdsidus carbonies (Figs.6a et b). Cette evolution semble confirmer que les
zones d'activite seraient plutdt situees vers I'extdrieur de la cavit6.

5 - Niveau UGS

Ce niveau est caractdrise par une nette diminution de la composante loessique,
synchrone d'une plus faible structuration biologique et de I'abondance de la composante
calcaire heterometrique (Figs.Sb, c et d). Ces caractdres traduisent une dvolution vers des
conditions plus froides et plus humides, favorisant la desagregation par le cryoclastimse de la
paroi de la cavite.

Les constituants anthropiques restent abondants et distribues en tout sens (Figs.5b et
c). Cette repartition, associ6e i la juxtaposition de plages riches en fractions fines mais
desorganisees (Fig.5d) temoignent de perturbations mecaniques qui semblent plutdt de nature
anthropique.
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M. -A. COURTY - MICRG.STRATIGRAPHIE

Planche 1

a) Niveau BGS (V8) : transformation en place du substratum calcaire montrant un
entassement dense de sables calcitiques anguleux, mal tri6s, de fragments calcitiques
millimetriques, anguleux, fissurds, sertis dans une masse fine brune d'argile femrginisee (BL
11. LN. N 1,6. Largeur de la photo: 5 mm).

b) Niveau RS (V8) : sables calcitiques anguleux, mal tri6s, sertis dans une masse
argileuse brun rouge localement pr6sente sous forme de rev€tements fissur6s et fragmentes. La
faible alt6ration des sables calcaires suggere que la fraction argileuse resulte de percolations
d'eaux boueuses (BL 10, LN. N 1,6. Largeur de la photo 5 mm)

c) Niveau LGS (V8) : melange finement homogeneis6 d'une fraction sableuse calcitique
mal tri6e (composante alloclrtone) et d'une fraction limono-argileuse loessique. Abondants
fragments anthropiques disperses: os alt6res, os carbonis6s, fragments charbonneux. La
microstructure cavitaire i tendance fissurale et la distribution des fragments anthropiques
soulignent une organisation sub-horizontale faiblement exprimee (BL 9, LN. N 1,6. Largeur de
la photo 5 mm).

d) Base du niveau YSS (VB) . zone i larges cavites montrant le melange d'unefraction
sableuse calcitique mal tri6e (composante allochtone) et d'une fraction limono-argileuse
loessique. Abondants fragments osseux distribu6s en tout sens (BL 8, LN. N 1,6. Largeur de la
photo: 5 mm).
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M.-A. COURTY - MICRG.STRATIGRAPHIE

Planche 2

a) Base du niveau YSS (V8) '. zone dense constitu6e principalement de limons argileux
loessiques melanges d une composante allochtone calcitique, mal tri6e. La masse fine est
impregnee de carbonates micritiques qui s'individualisent en fins revCtements dans les pores
racinaires (BL 8, LN. N 1,6. Largeur de la photo 5 mm).

b) id. a (BL 8, LP. N 1,6)

c) Base du niveau YSS (V8) : zone sableuse d forte porosit6 prdsente au-dessus de la
zone dense de 2a; fragments osseux distribues en tout sens (BL 8, LN. N 1.6. Largeur de la
photo: 5 mm).

d) Base du niveau YSS (V8) '. zone d larges chenaux constituee d'un milange de sables
calcitiques, mal tri6s, et de limons argileux loessiques; pr6sence de rwdternents calcitiques le
long des chenaux; fragments osseux distribues en tout sens (BL 7, LN. N 1,6. Largeur de la
photo 5 mm).
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M.-A. COURTY . MCRO-STRATIGRAPHIE

Planche 3

a) Base du niveau YSS (V8) : juxtaposition d'une plage limono-aryileuse loessique et
de sables calcitiques mal tri6s provenant de la de sagregation des fragments de roches calcaires
(BL 7, LN. N 1,6. Largeur de la photo: 5 mm)

b) Milieu du niveau YSS (V8) : limons argilo-sableux r6sultant d'une fine
homogdneisation d'une composante loessique et d'une composante sableuse allochtone,
faiblement alteree; microstructure cavitaire, dense, resultant de la formation de lentilles de
glace; calcitisations diffi.rses le long des parois des cavit6s (BL 6, LN. N 1,6. Largeur de la
photo: 5 mm).

c) Milieu du niveau YSS (V8) : limons argilo-sableux r6sultant d'une fine
homogen6isation d'une composante loessique et d'une composante sableuse allochtone,
failement alteree; microstructure cavitaire, ouverte; calcitisations diff.rses le long des parois des
cavites; concentration de fragments osseux (BL 6, LN. N 1,6. Largeur de la photo. 5 mm).

d) Partie sup6rieure du niveau YSS (V8) : limons argilo-sableux resultant d'une fine
homogeneisation d'une composante sableuse allochtone, faiblement alt6ree; microstructure
cavitaire, ouverte; concentration de fragments osseux distribues horizontalement (BL 12, LN.
N 1,6. Largeur de la photo: 5 mm).
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M. -A. CO{.]RTY - MICRG.STRATIGRAPHIE

Planche 4

a) Partie supdrieure du niveau YSS (V8) : limons sablo-argileux r6sultant d'une fine
homogeneisation d'une composante loessique et d'une composante sablzuse allochtone,
faiblement alt6r6e, abondante, microstructure cavitaire, ferm6e; agregat brun de sol argileux
introduit par le pietinement (BL 12, LN. N 1,6. Largeur de la photo: 5 mm).

b) Niveau YSS, au fond de la grotte: limons argilo-sableux r6sultant d'une fine
homog6n6isation d'une composante loessique et d'une composante sableuse allochtone,
faiblement alt6r6e, abondante, microstructure cavitaire ferm6e, agr6gats bruns de sols argileux
introduits par le pietinement et abondants fragments osseux dispers6s (BL 13, LN. N 1,6.
Largeur de la photo: 5 mm).

c) Niveau YS, au fond de la grotte, d6tail de 4b montrant des rev6tements argileux
grossiers et de petits fragments osseux finement integr6s d la masse du sol (BL 13, LN. N 10.
Largeur de la photo: 0.85 mm).

d) Partie superieure du niveau YSS (V8) : sables limono-argileux resultant d'une fine
homogeneisation d'une composante loessique et d'une composante sableuse allochtone,
faiblement altdree, abondante; microstructure fissurale d cavitaire, fermie (BL 5, LN. N 1,6.
Largeur de la photo: 5 mm).
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M.-A. COURTY - MICRO.STRATIGRAPHIE

Planche 5

a) Partie supdrieure du niveau YSS (V8) : m€me r,'tre que 4d en lumiere polarisee.

b et c) Niveau UGS (V8) : Sables limoneux ouverts, essentiellement constitues de
produits de desagr6gation de la roche calcaire, et dans une moindre proportion de limons
loessiques prdsents en agregats r6siduels; fragments osseux disperses; le melange de ces
diffbrents materiaux suggere un remaniement d'origine mdcanique (BL 4, LN. N 1,6. Largeur
de la photo: 5 mm).

d) Niveau UGS (V8) : fragments grossiers d coiffes limono-argileuses melanges i des
sables calcitiques mal tries; le m6lange de ces diftrents mat6riaux suggere un remaniement
d'origine mdcanique (BL 4, LN. N 1,6. Largeur de la photo. 5 mm).
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M. -A. COIJRTY - MCRO.STRATIGRAPHIE

Planche 6

a) Partie inferieure du niveau YSS (V5), dans les fissures de la roche mdre: limons
argilo-sableux montrant une forte composante loessiaue; microstructure cavitaire ouverte
traduisant un l6ger remaniement mecanique; abondants fragments charbonneux int6gr6s d la
masse fine du sol (BL 3, LN. N 1,6. Largeur de la photo: 5 mm).

b) Detail de 6a montrant les plages charbonneuses finement integrees i la masse fine du
sol (BL 3, LN. N 10. Largeur de la photo: 0.85 mm).

c) Detail de 6a montrant la composante loessique constitu6e de limons argileux bruns,
riches en micro-particules contrast6es, r6sidus charbonneux et fragments organiques humifi6s
(BL 3, LN. N 10. Largeur de la photo: 0.85 mm).

d) D6tail de 6a, vue en lumiere polarisee de 6c montrart la faible quantitd de limons
calcitiques dans la masse fine du loess.
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M.-A. COURTY - MICRO-STRATIGRAPHIE

Planche 7

a) Partie infbrieure de YSS (V5) : limons argileux d'origine loessique finement
melangds d une composante sableuse provenant de la desagregation de la roche mere calcaire;
microstructure cavitaire fermde produite par des lentilles de glace; calcitisations micritiques
diffirses le long des chenaux racinaires (BL 1, LN. N 1,6. Largeur de la photo: 5 mm).

b) Mdme vue que 7b en lumidre polarisee montrant le fin melange de ia composante
loessique non carbonatee et de la composant autochtone calcaire.

c) Partie inferieure de YSS (V5): relique d'accumulation de loess limono-argileux
bruns, d la base d'un fragment calcaire (BL l, LN. N 1,6. Largeur de la photo: 5 mm).

d) Partie inferieure du niveau YSS (V5), dans les fissures de la roche mdre: limons
argilo-sableux bruns montrant une forte composante loessique microstructure cavitaire fermee;
fragment osseux pr6sentant un enduit organique brun noir, bitumineux (?) (BL 3, LN. N 1,6.
Largeur de la photo: 5 mm).
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M.-A. COURTY - MICRO-STRATIGRAPHIE

Planche 8

a) Niveau YSS, au fond de la grotte: limons argilo-sableux i forte composante
loessique, fragments osseux et agregats de sols bruns introduits par le pidtinement;
microstructure cavitaire fermee (BL 14, LN. N 1,6. Largeur de la photo: 5 mm).

b) Niveau YSS, au fond de la grotte: concentration de limons argilo-sableux d forte
composante loessique entre des fragrnents grossiers calcaires; fragments osseux et agr6gats de
sols bruns introduits par le pietinement; microstructure cavitaire ferm6e (BL 14, LN. N 1,6.
Largeur de la photo: 5 mm).

c) Partie superieure du niveau YSS, au fond de la groffe : limons argilo-sableux, bruns,
ffes carbonat6s, d microstructure tres dense; abondants frapments osseux disperses (BL 2, LN.
N 1,6. Largeur de la photo: 5 mm).

d) Partie superieure du niveau YSS, au fond de la grotte: fragment grossier calcaire i
barbe calcitique provenant de la desagregation de la paroi de la grotte, serti dans une rnasse
fine de limons argilo-sableux, bruns, trds carbonates; calcitisations abondantes le long des
chenaux racinaires (BL 2, LN. N 1,6. Largeur de la photo: 5 mm).
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M.-A. COURTY - MICRO-STRATIGRAPHIE

Conclusions

L'dtude effectude met en evidence une nette evolution des
synchrones des difitrents episodes de mise en place des dep6ts.

climatiques

La mise en place des niveaux LGS et UGS s'est produite sous les conditions les plus
froides marqudes par un forte activit6 cryoclastique et une faible contribution des apports
loessiques. A titre d'hypothese, cette ambiance peut Ctre respectivement correlde avec I'episode
froid du Dryas I pour le niveau LGS et du Dyras II pour le niveau UGS.

La mise en place du niveau YSS s'est produite sous des conditions globalement moins
froides, surtout caractdrisdes par un rdchauffement estival plus marque. La diversit6 des
organisations pddologiques traduit une forte variabilite des ambiances peut-Otre liee d une
instabilite climatique. Les caracteres pedo-sedimentaires du niveau YSS sont donc coherents
avec les datations absolues qui permettent de corr6ler I'occupation magdalenienne avec la
phase de rdchaulTement du Bolling (ca 12,600 B P ) Le fait que cet 6pisode apparaisse
globalement synchrone de la mise en place de loess primaires, alors que les dpisodes les plus
froids ne sont pas associds i des apports eoliens suggdre que une la sedimentation loessique ne
serait pas caract6ristique des conditions les plus rigoureuses. Une 6tude regionale permettrait
de determiner s'il s'agit li d'une specificite locale ou d'une tendance plus globale.

Les processus de s6dimentation et de pedogendse n'apparaissent pas comrne les facteurs
responsables des perturbations locales du niveau YSS qui semblent plutdt €tre d'origine
anthropique. L'interieur de la cavit6 de la grotte ne semble pas avoir et6 le lian principal des
activit6s qui ont pu se ddrouler dans une zone situee plus vers I'exterieur. La prdsence de
plusieurs surlaces d'activite r6siduelles montre, ndanmoins, clairement que les niveaux
archeol ogi ques sont strati graphiquement en place.
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4

ANALYSE PALYNOLOGIQUE DE LA GROTTE DU BOIS LAITERIE

A. Emery-Barbier

Plusieurs echantillons, parmi les series prelevees en colonnes par L.G.Straus au Bois
Laiterie, furent traites par les m6thodes employdes habituellement dans ce laboratoire pour des
s6diments de grotte. Malheureusement tous les echantillons provenant de la partie situde sur le
devant de la grotte (carres T-U6) s'avdrdrent steriles.

Neanmoins, deux echantillons pris vers le fond de la cavite (carrd U9) dans la couche
magdalenienne (<YSS>, dat6e de 12.600 BP par trois determinations C-14) ont donne
quelques pollens:

ECHANTILLON C3 (sommet de la Couche YSS)

I Alnus
2 Corylus

3 Juniperus
I Pinus

I Graminde
2 Spores Triletes

ECHANTILLON C4 (base de la Couche YSS)

2 Corylus
I Juglans

3 Juniperus
1 Pinus

I Rosac6e
2 Spores Monoldtes

I Equisetum
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A. EMERY-BARBIER - PALYNOLOGIE

Bien qu'il soit impossible de donner des precisions quelconque en vue de l'extrdme
faiblesse numerique de ces echantill ons, nous remarquons non seulement la pr6sence sinon
aussi la predominance de pollens d'arbres dans les deux. Ces arbres comprennent des essences
mesophiles (Alnus, Corylus et surtout Juglans). La prdsence de fbugeres indique I'existence
d'humidite au moins locale. Ces indices suggdrent que I'occupation magdaldnienne ait eu lieu
lors d'une amelioration climatique, qui, en vue des datations C-14, serait logiquement le
Bolling.

A titre de comparaison, au sein de la couche magdaldnienne (12.900-12.700 B.P.) de la
Grotte de Chaleux (21 km au sud en bordure de l'Ardenne) ont 6td retrouvees des pollens de
toutes ces mdmes essences (parmi bien d'autres arbres et arbustes) par Cl. Noirel-Schutz
(1990) au cours d'analyses realisees dans ce mdme laboratoire. Ces travaux montrent
l'existence d'un environnement en mosaique dans les reliefs marqu6s de la Wallonie vers la fin
du Tardiglaciaire. Cette tentative de conclusion tend i appuyer les resultats paldontologiques
non seulement au Bois Laiterie, mais aussi d Chaleux et Goyet, qui ont tous des <<mdlanges>
d'animaux (grands et petits) de steppe/toundra arctique et de bois plut6t temp6re au moment
de I'occupation magdalenienne de cette rdgion situee A 50o de latitude Elle egalement la
ddcouverte de charbons de bois d'arbres et d'arbustes franchement temperds dans la couche
magdaldnienne de Chaleux (Schoch 1994).
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LE SrrE DU BOrS-LArrERrE (PROVTNCE DE NAMU& BELGTQUE)
RAPPORT DE L'ANALYSE ANTIIRACOLOGIQUE DES NTVEAUX

DU MAGDALENIEN SUPERTEUR (12,600 B.P.)

J-M. Pernaud

Mat6riel et m6thode

Les charbons de bois ont 6te recolt6s par tamisage puis observes en microscopie
optique i r6flexion, fond clair-fond noir, selon les trois plans anatomiques du bois.

R6sultats (tab.l):

Les pr6levements effectu6s (plusieurs par niveau) ont liw6 tris peu de charbons de bois
et consdcutivement peu de taxons.

En tout, deux essences ont ete clairement individualisees : le Bouleau @etula sp.) *le
Noisetier (Corylus avellana). Un fragment n'a pu 6tre d6termine au-deld de la famille. Il
appartient i la famille des Betulacees @etulaceae). ll peut corespondre i I'un ou I'autre des
deux taxons identifi6s. Il peut aussi s'agir d'Aulne, de Charme.

STRATUM LB$ t.,:.,8 ::::::Y]E$:,:::,i ,,,:t.Fjsifr,',:,,,
Betala'w. I
Conlusavetlsn; I 4 I
Beitulsceae I

Total (ddtermin€s) 6 I
Ind6t inab;le$ 6

TABLEAU.I - Resultats de I'analyse anthracologique dans la groffe du Bois Laiterie.

Sur le plan quantitatif, I'echantillon est trop restreint pour autoriser l'6tablissement de
pourcentages.
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Interpr6tation

Les r6sultats obtenus sont assez fragmentaires et, de ce fait, limitent considerablement
I'interpr6tation. Notons que le Noisetier et le Bouleau sont des essences heliophiles et
pionnieres temoignant donc d'un environnement bois6 clairsem6. Le Bouleau a une connotation
climatique plus froide que le Noisetier qui, malgre tout, peut tol6rer des temperatures assez
basses. Les resultats obtenus ici s'intdgrent assez bien aux donnees enregistr6es par la
palynologie du site, r6alisee par A. Emery-Barbier, et plus largement d celles acquises jusqu'ici
en Belgique (Munaut, 1968). En effet, durant le Bdlling, les premiers boqueteaux se
d6veloppent dans un paysage jusque li essentiellement steppique (pelouse d Artemisia). Ils
regroupent le Saule, le Bouleaux, tous deux majoritaires dans les pollens, le Pin puis quelques
autres taxons m6sophiles encore trds discrets comme I'Aulne, le Noisetier, I'Orme et le Tilleul.
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ETUDE DES Rf,STES MALACOLOGIQUf,S DE LA GROTTf, DU BOIS LAITERIE

l. Lopez Bayon, Ph. Lacroix et J-M. Leotard.

Introduction

La grotte du Bois Laiterie se trouve dans une falaise calcaire au-dessus du village
Rividre, dans la commune de Profondeville; elle est expos6e plein nord et se situe d quelques
130 m. au-dessus du niveau de la mer. Elle est caracterisee par la pr6sence d'un assemblage
magdal6nien hautement specialis6 et waisemblablement apporte pour une activite spdcifique,
telle la chasse en embuscade. L'occupation magdalenienne (couche YSS), fouillee sous la
direction de M. Otte et L.G. Straus, fut datee de 12.660 + 140 B.P. (OxA-4198), 12665 * 96
B.P. (GX-20434 AMS) et 12625 + ll7 B.P. (GX-20433 AMS). Ces datations correspondent
parfaitement i I'oscillation de Bolling, comme celles obtenues pour d'autres sites: Chaleux,
Trou de Frontal, Trou des Nutons, Trou da Somme, Coleoptere, Verlaine et plausiblement d
Walou et au Trou des Blaireaux (Vaucelles). Le but de l'6tude malacologique dtait de
contr6ler les variations environnementales et climatologiques lors de I'occupation
magdalenienne et des p6riodes immediatement post6rieures d celle-ci.

Methodologie

Les degdts successifs produits par des groupes de fouilleurs clandestins ont engage i
l'equipe de fouille d echantillonner avec promptitude. Etant donnd la surface reduite de la
cavit6 et le remaniement produit par les clandestins et afin de ne pas g6ner la fouille, nous
avons opt6 pour la r6alisation de plusieurs sondages en bordure de la fouille principale. Parmi
ceux-ci, seules deux colonnes semblaient aptes pour les analyses.

La colonne W 3, situee sur la terrasse, fut prelevee par le deuxieme auteur, les niveaux
etaient faiblement perturb6s, comme en temoignent la position verticale de certaines plaquettes
et l'abondance du mat6riel. Le niveau YSS (voir Courty, dans ce m6me volume) constituait la
matrice principale de l'horizon culturel magdal6nien. L'activit6 des groupes humains a sans
doute biaise l'echantillonnage, qui s'avere moins riche en malacofaune dans cet horizon que
dans les horizons sus-jacents. L'exposition, la manque de luminosite et I'exiguile de la grotte
ont oblig6 les occupants i s'installer prds du porche, sur la terrasse, pour y rdaliser les activites
principales; de ce fait, les s6diments ont souffert d'un pi6tinement continu qui s'est ajoute d des
remaniements anthropiques produits lors de la construction d'un dallage en psammite (voir
Miller etLopez Bayon, dans ce m6me volume). En outre, nous avons constat6 la pr6sence de
petits glissements qui ont provoqud un remaniement naturel de la base de la colonne
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d'dchantillonnage W3, dont certains elements provenant de I'int6rieur de la cavite ont 6te
pieg6s et melang6s dans les 6chantillons W3-12 e W3-17. Parmi eux se trouvaient quelques
esquilles de silex et de petits fragments de psammite. Cette partie inferieure de la colonne est
compos6e de seulement 188 elements identifiables, donc 31,3 documents par 6chantillon (2.36
Yo du total de la colonne). Du fait de cette perturbation, la conservation est trds mauvaise et la
lecture malacologique est donc profonddment biais6e. Sur la fig.l, la partie supdrieure de la
sdquence est reprdsentde d'une manidre harmonieuse et coh6rente, pendant que la partie
infbrieure a une image illogique en dents de scie avec de trds profonds bouleversements sans
cause apparente.

La colonne S 6 fut recoltee sous l'auvent juste i l'interieur de la grotte; elle correspond
d I'horizon magdalenien. La puissance sedimentaire de cette colonne est manifestement
moindre qu'en W3. Cependant, nous avons realise une analyse en ce lieu pour y contr6ler les
possibles defaillances de la colonne principale et les variations entre le comportement
malacologique d l'interieur et I'exterieur de la cavite, ainsi que les possibles variantes dues d
l'activite humaine lors de la phase d'occupation. Les probldmes de pietinement et de
remaniement semblent minimises parce que cette aire s'avere 6tre une zone de rejet (voir,
Miller and L6pez Bay6n, Lopez Bay6n et al., et Straus and Martinez, dans ce m€me volume).

Le tamisage fut entierement realis6 en laboratoire et la r6colte de specimens par
flottation d maille de 0,5 mm. Les identifications furent r6alis6es d l'aide de collections de
comparaison et de plusieurs atlas malacologiques. Les determinations specifiques furent
realisees seulement sur specimens adultes, complets ou non. La collection est actuellement
conserv6e au Service de Prehistoire de l'Universit6 de Lidge. Les conclusions malacologiques
furent contrastdes avec les r6sultats microfauniques (voir Cordy, dans ce m&ne volume) afin de
contrdler les problemes internes propres d I'echantillonnage.

Presentation de ln collection

Llolonne W3

o Phase II (echantillons W3-17 d W3-12)

Dans cette deuxidme phase, on a constate la prdsence d'une seule espdce d caractdre
strictement forestier, Discus nrderatus, qui est specifique des fordts de coniferes; la pr6sence
de 19 elements en W3-16 est un peu extravagante, si I'on tient compte des taux des
dchantillons W3-13, W3-14, W3-15 et W3-17, qui sont plus uniformes.

Les especes avec de larges possibilitds d'adaptation, comme les espdces mdsophiles,
sont repr6sentees par plusieurs taxons. Trichia hispida est la plus pr6sente, elle exprime un
environnement caract6ris6 par un fort taux d'humidit6. Il est interessant de constater la
disparition de Milm dans cette phase, indiquant un milieu s6dimentaire trds trouble.

Parmi les espdces qui habitent les stations decouvertes, Vallonia costata, la plus
adaptable, est capable de s'installer dans des stations peu humides et de subsister sous des
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pierres et parmi des feuilles mortes. Vallonia pulchella semble s'adapter plus facilement i des
conditions plus humides, et d la fin de cette phase semble cohabiter avec Vallonia costata.
Vertigo pigmaea est toujours repr6sentee faiblement: ceci est un caractdre inh6rent d I'espice,
elle ne s'associe pas i d'autres hiliophiles, sauf Vallonia costata; sa pr6sence s'avire plus
importante i mesure que I'habitat se stabilise; paradoxalement son taux de representation dans
cette phase est trds 6lev6; cette discordance nous informe de nouveau d'un probleme interne i
l'6chantillon, vraisemblablement lie i la mise en place du ddp6t. Les espdces de plus petite
taille, ayant moins souflert lors de la formation du d6pdt, pr6sentent des taux d'identification
plus importants.

La prisence d'especes semi-forestidres, comme Discus rotundatus et Retinella
hqmonis, soulignerait un paysage bois6, mais ces espices sont capables de s'adapter aussi i des
stations de buissons et taillis; soulignons que nous n'avons ni des taux waiment importants ni
des taxons boises waiment diversifi6s. Les deux espdces sont tris prolifiques, donc les
pourcentages montrent une surabondance par rapport i d'autres espdces, surabondance qu'il
faut nuancer.

Les comportements de Vallonia costata et Trichia hispida nous font penser i une
augmentation progressive du taux d'humidit6; I'apparition (lors de la phase finale de
I'occupation) de Carychium qp. et I'evolution de Succinea oblonga nous confirment cette
conjoncture.

La pr6sence de Carychiaz associ6e d Discus rotundstus est typique des zones de
formation de <<tufas> (Evans 1972, p.3Dl) et de petits sols humiferes de faible dpaisseur. Cette
caract6ristique semble correspondre aux couches LGS et UGS qui entourent la phase
d'occupation magdalenienne (YSS et BSC). Les echantillons W3-12 et W3-13 pourraient
correspondre i une phase de stabilisation i la fin du Dryas II.

o Phase III (ichantillons W3-9 d W3-11)

La phase posterieure se caract6rise par la restriction importante qui se produit d
I'int6rieur du groupe des espdces exclusivement forestidres Acanthimrla acaleata va
apparaitre associ6e d Discus ruderatus, mais le pourcentage de celui-ci s'est fortement d6grad6:
le taux de representativite ne depasse pas2.5 Yo.

Le groupe des espdces semi-forestieres semble garder les m6mes pourcentages que
dans la phase antdrieure; Retinella hamonis a pris le dessus sur Dlscrs rotundatus. De
nouvelles espdces telles que I'ubiquiste Punctum pygmaeum, Ena obscara et Columella
edentula font maintenant partie du cortege malacologique.

Le caractdre humide est soulign6 par la pr6sence d'Azeca menkeanta, espice forestidre
mais reclamant beaucoup d'humidit6.

Les especes de stations d6couvertes vont atteindre des proportions oscillant entre 20 et
30 %. L'eclosion se produit dans les <<moments>> l0 et I l; en 12, on constate une r6gression
(taux inferieur d 2.5 %) qti continuera jusqu'i la disparition progressive des taxons de milieu
ouvert. Il est int6ressant de souligner l'opposition entre le developpement de Pupilla sp. et la
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diminution de Discus rotundatus lors de la phase initiale de cette s6quence. Pupilla est une
espdce qui s'6clipse lors du d6veloppement de la fbret; elle ne supporte pas des taux
d'humidit6 relative sup6rieurs d 40-50 o/o. Dans la phase finale de la s6quence, les rapports
entre les deux espices s'inversent. Pupilla passe de 3.7o/o du total i 0.3yo, Discus rohrndanrs
evolue de3.lo/o iI9.6%. Discas rotundotus semble raffoler d'ambiances plus htrmides avec des
taux dhumidit6 relative proches de 70a/o. Cette tendance est marqu6e aussi pour l'ensemble des
espdces semi-forestieres qui vont passer de l4Yo d 25.90 , alors que les especes de milieu
decouvert passeront de 28.7o/o d 12.60 , pour ensuite presque disparaitre (3.7o ,2.1o/o, etc.).

Lors de cette phase, on constate aussi l'dvolution des taxons xerophiles, surtout le
developpement de Clousilia parwla et de I'heliophile Abida secale. D'autres especes telles
Vitrea sp. et Vertigo pusilla se d6veloppent 6galement. C'est surtout dans la phase initiale que
Abida secale s'installe; elle est caractdristique des milieux secs et ouverts. L'dclosion de
Vertigo, Vitrea et Clausilia semble nous indiquer, de nouveau, une dvolution vers une phase
plus humide et legerement plus boisee. Ces r6sultats sont en parfaite symbiose avec les donnees
obtenues pour les espices de stations d6couvertes.

En ce qui concerne les espdces mdsophiles, Trichia hispida, les agregations de
Cochlicopa et la pr6sence d'Eucomtlus et Vitrina semblent souligner ce passage vers une
pdriode plus humide et bois6e.

Dans cette phase, I'espice palustre Succinea et les aquatiques Ancylus sp. d. l'alvata
qp. ont une pr6sence occasionnelle et accidentelle.

o Pha,se IV (ichantillons W3-6 d W3-8)

Les especes exclusivement forestidres vont maintenir leur niveau de prdsence.
Acanthirula se confirme comme chef de file. Discus nrderatus va disparaitre de fagon
progressive; sa place sera prise par des nouvelles especes i caractdre plus tempdr6 et humide,
comme Cochldiru laminata, Helicigona lapicida et waisemblablement Orcula dolium et Ena
montana (qui ne supporte pas les 6tes froids ou rigoureux). Helicigona est tres rupicole, elle se
cache pendant le temps sec et sort seulement quand il y a de la pluie. Ena montana est plus
forestiere, elle s'installe sur les mousses et les feuilles mortes au pied des arbres.

Les especes semi-forestieres vont devenir le groupe capital lors de cette phase; leur
6panouissement est constant et progressif D'un taux de 14% ir la fin de la phase pr6cedente,
elles vont passer i des valeurs tournant autour de 35 et 40Yo, pour finir i 43.lyo. Pendant que
Retinella harnonis reste d des niveaux constants, Discus rotundatus 6voluera de fagon
progressive. Il est possible que la propre 6thologie de I'espice soit responsable de cet effet,
Discus rotundatus etant trds prolifique.

Les espdces de paysages ouverts vont progressivement diminuer, jusqu'd leur
disparition; seule Vertigo pigmaea semble tenir le coup. Vallonia pulchella et Pupilla vont
s'6clipser, certainement i cause d'un taux d'humidit6 relative et d'un boisement plus accrus.
Les taux pour ce groupe dvoluent de 28.7Yo d la fin de la phase prdc6dente vers 12.60/o au
d6but de celle-ci, pour progressivement atteindre des valeurs situ6es autour de 2 ou 2.5%.
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Tab.l- Nombre de sp6cimens identifies (colonne W3). Ils sont class6s en fonction de leur niche
6cologique. Attributions environnementales d'aprds les groupes etablis par R. Peuchot de
I'Universite Libre de Bruxelles (comm. personnelle).

jtl+16|ltle:r. tYt :::..1: r. -..:.:.i::.i:. i: : . .. . l : z : : l a &,, :':fr:: : i l ' : t::.: : ttl r : IJ l{, I5 Itr: t?l

ilf::frmHeDldi::
A,canlhinula aculeala 7 9 6 t4 5 l 5 E E 7

scus rud€ratus ) 5 l3 l3 I I 4 l9
lahlodina laminala x z 2 4 -t 4

:isfrra laDicida t2 z x 4 ) 4 x
.,

llelicodonta obvoluta 45
hcula doliolurn ) 5 x J x x x
llausilia rolphii 2
tna montana x

;f ialt iAniiaS i: :...:t : :t : : ::tt l

)iscus rotundatus 75 63 76 137 125 228 273 23r 142 l 0 l 27 6 )
letinella harnqris 53 57 34 120 l 8 150 157 l t t 158 86 46 3
mctum ov&laeurn l4 l 4 5 7 9 7 6 4

lolurnella edenhrla 4 6 J -t
gna ooscura x x x a

Dcr,fdit{Ei{s8: ittu$&t,l6l&G
Azeca menkeana 9 4 I
Gnouella rncafnala

Pupilla sp. 3 32 t2
Vallmla Dulchella 23 58 48
Vallqia octala 4 5 l0 1 1 E9 159 109 L 6
Vertiso o$maea 7 J 8 l3 J l 4 l 0 8 t 7 -t J

I

J

rili|Nl2i

Abrdra socale - Chdxtsma avenacea J 9 J , 5 J 4 l0 30 34 l 8 I

Clmiliamnula t 1 56 35 242 l 8 l 172 79 J 1 I
Vrtrea sD l 0 29 3 l 28 t 7 l 4 30 32 59 l 8 4 3
Vertiqo mrsil la t J ) 6 I l9 34 27 26 t7 l 1
Pmratias elegans l8 I x X

ljochliqpa lubrica I 2 J 8 l 8 103 54 87 90 104
-)

I I
i}rrchilus sn J L 4 7 l 6 l 9 I4 27 l 9 21 E 4

Vitrina sp. I ) I I 3 5 I I
Milax so. I 1 4 .,

-t t 5 I I t2 5 ) 2 t 2
Luconulus lul!'us I I I -t J 8 4 8 I + ) I
Trichia hisoida I I -t l 3 97 48 t43 158 l l 4 t 5 J z l

eDaea sD 5 6 6 t 4 5 1 J z I I I I I I
Fruticicola fruticum I z x

:s.mlglii

laruchirrm sn 29 52 89 59 25 6 l 49 47 60 26 l 0 7
Acme lineata l4 5 I9 5 -t

(ts:ffttrtr:.:l
iuccinea sp, 6 l 5 39 25 -t I I
Lmnaea tnmcatula

{ncvlus sp.
idium sp. I

Valvata so. I I I
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Les espdces xerophiles profiteront de I'adversit6 pour atteindre des valeurs autour de
30o/o. Clausilia parvula sera I'espdce qui b6neficiera principalement de cette transformation,
pendant que les autres x6rophiles garderont des taux similaires d ceux de la phase ant6rieure.
Les taxons mesophiles s'amoindrissent en douceur, en faveur des espdces semi-forestieres et
xerophiles, Discus rohtndstus et Clausilia parvula principalement.

La hausse, lente mais progressive, de la repr6sentation de Carychium et son association
avec Discus rotundstus sont d souligner. La disparition de Succinea oblonga et Discus
ruderatus, ainsi que l'dclosion de Discus rotundatus, expriment I'installation progressive d'un
climat tempere et un bouleversement important de I'environnement.

o Phase l'(dchantillons W3-l d W3-5)

La malacofaune forestidre s'enrichit; de nouvelles espdces comme Clausilia rolphi,
Orcula doliolum et Helicodonta obvoluta, figurent d pr6sent dans le cortdge. Acanthinula,
Helicigona et Cochlodirra sont aussi reprdsentees. Leur taux de pr6sence va s'installer autour
de 4,5 o/o en moyenne.

Les espdces semi-forestieres vont jouer le rdle principal, avec Discus rotundatus
comme chef de file. Ces taxons vont s'installer autour de 45o/o de I'echantilloq bien que dans le
ddbut de cette phase on enregistre un taux de70o/o.

Des especes forestieres (reclamant d'importants taux d'humiditd) 6taient d6jn
repr6sentdes par Azeko menkeana lors de la periode de transition de la phase II d la phase III.
Dans la phase IY, Azeka confirme sa prdsence. Le caractdre humide et boise de la periode est
soulignd par I'apparition d'un nouveau taxon, Zenohiella incarnata.

Les espdces de stations ddcouvertes poursuivent leur declin; seule L'ertigo pigmaea
semble tenir le coup face au boisement.

Les taxons xdrophiles et mesophiles vont subir une r6duction, plus accentu6e chez les
mesophiles. Cette reduction est plus claire si I'on suit les courbes compar6es de Trichia
hispida (avec une evolution negative depuis la fin de la phase III) et de Clausilia parwla (avx,
une dvolution positive depuis la phase III jusqu'd la fin de la phase IV). Lors de la phase V,
('lau,silia panntla arrivera i se maintenir en raison de la hausse du taux d'humidit6, mais perdra
du terrain en faveur des especes i caractdre forestier et humide comme Carychium et la
nouvelle venue Acme lineata,

o Phase I (dchantillons 56-3 d 56-8)

Les especes exclusivement forestieres sont fondamentalement repr6sent6es par Disczs
nrderatus'. au debut de la sequence les taux de representation oscillent entre 34.29o/o et
42.llo/o; la phase moyenne montre le ddclin et m6me la disparition de cette espece; i la fin de
la s6quence, Disctrs ruderatus va reapparaitre en s'associant d Acanthinulq aculeqta, mus
leurs valeurs ne ddpasseront pas l,46oh.

150



LLOPEZ BAYON. PH. LACROIX et J-M. LEOTARD - MALACOLOGIE

Tab.Z- Pourcentages de repr6sentation des diftrentes espdces malacologiques pr6sentes dr la
Grotte du Bois Laiterie (colonne W3). Les espdces sont clas#es en fonction de leur niche
dcologique. Attributions environnementales d'aprds les groupes 6tablis par R. Peuchot de
I'Universit6 Libre de Bruxelles (comm. personnelle).

:airff ilialliEr{lliloi$atlli i
Acanlhmuls aculeata 2.3 2.7 1 . 5 2.9 I 1 . 5 0.8 0.8
Discus rud€iatus 0 .1 0.2 0.5 t . 5 2.2 6.25 l 3 36 53 4.!
lshlodlna lamrnata x 0.5 0.4 0.2 0 .5 0.4 0.4
Helicioma laoicida 2.4 0.7 x 0.E 0.4 0.4 X o.2
Ftrelicodonta obvoluta 9 .1 0.6 0.5 0.4
lrcula doliolum 0.4 I . 6 x 0 .7 x x x
llausilia rolohii 0.4 0.2
Ena mmtana x

iiioells.fl rmiFf; ig[af 4!l
Disous rotundatus l 5 2l z5 34 26 46 an 24 t 8 9.6 3 . 1 6.4 r2.5 4.3
Retinella hamonis t 7 L7 E.4 25 24 l 6 l 6 t 5 l 0 7.9 t2 9 .1 8.3
luctum Dvgmaeum 2.3 4.3 3 .5 I 0.7 0.9 0.9 0.6 0 .5 0.7
Columella edentula 0.2 0.4 0 .E 0 .3 0 .5 0 .4 0.6 0.3 0.5
lna obeoura x o.2 x x 0 .1 n t 0. t 0 .1

iid:fbiiif Eiit:lirlilliiiiiiitt'tuihfr 'ilri
Az*a mmkeana 0 .1 0 . t
ldnobiella incarnata 0.4 0.3

rai,|Il:it*ti*4,!*!eitnr!ai*
?uoilla so. 0 .3 J .  a 2.9 t3 l3
L'el lonia rulchel la 2.2 6.7 8.2
Vallmia cctata 0 . 8 1 1 E.5 t 8 l 9 2.1 1 3 9 .1 t7 l a

Vertico ovcmaea u.9 ) 2.7 0.6 1 . 4 I 1 . 6 0.3 0 .5 6.25

0.6
ijiBE lirhlef,:

Abida seoele + Chmdrina av€n@ t r . o o.7 0.4 0.3 0.4 t . z 2.9 3.9 3 .1 l . l

llusrlta oarurla I I 7.9 6.9 t2 25 l6 9.2 3 .6 .1.3 4.
Vitrs sp. 22 9.5 v.) 6.9 1 .6 2.E 7 .7 J . l 4 5 .6 2 .1 u.'I 6.25
Vertiso Dusllla 0.2 0.9 0.5 1 .3 0.2 1 .9 3.5 3 .4 2.5 2
Pcmatiu 6l6gans 0 .7 0.6 x x

ci,; i i i frTli i i i  . : '  :.: : :: ' : ::

Cchliooos lubrica tr. -1 0.6 0.6 1 .6 1 .8 n 6.7 8.3 l 0 l 8 2 .1 6.25 9 . 1 2.8
)xvchilus sp. 6 .5 t . J 2 . 1 4 4 z.E 2.7 1 .9 J 0.9 0.1 4.3
r'itrina sp. 0.2 0 .7 0.3 0.2 0.3 0.3 0 .5 l . l 4.3
r{ilax sp 0.3 0 .5 0 .E u,4 u. ) 0.9 z l 12.5 2.E 52
luonulus fulws 0 .2 1 . 3 0.3 0.2 0.6 0.6 0 .8 0.4 0 .1 0 .5 0.9 4.3

h ia  h iso i& 0.2 1 . 3 o.2 u.o 2.6 v.u 4.9 9 .1 I4 I E zo l6 18 .8 25 an

- eDaea sp. 0.3 1 .2 1 .3 1 . 2 1 .4 0.5 0.2 0.3 o.2 o.2 l . l 6.25 l3 9 .1 2.t 4.3
lruticicola fruticum 0 .2 0.4 x

cer:NlfrstliDrlutrtRC .
larwhium sp. 5.9 t 7 )) 22 L2 5 6 .1 5 5.9 5 .7 J t .7 7.4 6.25

{cne lineata 2.8 1 . 6 5 .E 2.7 0 .6

ar:iitlitidii*i

iuminea sp. 0.6 1 . 7 6.7 27 1 8 . 8 l 3 2.8
,}mnaea trunoatula 0 . I

3t:idliifrtrlct ::i: : :j: : : :: : :.: :

{ncvlus sp. 0.1
Pisidium sp. U . J

\ralvata sp 0 .1 0. t 0 . 1
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Les taxons semi-forestiers sont represent6s par Retinella hamonis et, d la fin du cycle,
par Discus rotundatus. L'accroissement l6ger qui se produit dans les valeurs de Retinella
semble indiquer une tendance vers une plus forte humidite d la fin de cette phase.

Le groupe des stations d6couvertes est constitu6 par la triade Pupilla sp., L'allonia
pulchella et Vallonia costata, cette dernidre agissant comme chef de file. Leur evolution va de
5,7%o pour la phase initiale, en passant pour un taux d'environ 15o/o pour la phase moyenne,
pour finir autour de 8.73o/o. Leur importance relative lors de la phase finale est 6vidente et ne
doit pas 6tre s6par6e du d6clin des espdces semi-forestidres et principalement de celui des
taxons forestiers.

Colonne 56

Les espices x6rophiles vont passer de taux tres bas (2.63%) d des taux moyens
d'environ l0o/o, en passant pour un pic de 30% di au comportement de l'heliophile Abida
secale et i l'6volution de Clausilia parwla. Ce bouleversement important se produit tres
rapidement et sans avoir un parallele dans l'6tude microfaunique (voir Cordy, dans ce mdme
volume). Nous pensons que certaines transformations de type tres local sont d I'origine de
cette metamorphose. Ndanmoins 6tant donnd qu'aucune piece archeologique (sensu stricto) ne
fut recoltee en 56, nous n'excluons pas une possible contamination i partir des milieux
holoceniques. La representativit6 de I'echantillon macrofaunique pour la phase holocdne est
limitee; donc tout type de contamination holocdne aura tendance d se <diluen> dans I'ensemble
pleistocene et sera par li difficilement discernable. D'ailleurs, aucun taxon exclusivement
holocdne ne fut mis au jour.

Les espdces mesophiles vont osciller autour de 40oh au ddbut de la sequence; dans la
phase moyenne, elles atteignent 60.85 et 50.94yo et - pendant la phase finale - 33 58yo. Milax
se trouve plus i I'aise que dans la colonne W3; il est possible que la forte activite anthropique
sous le porche etlou le bouleversement lors de la mise en place du d6p6t, par rapport au type
d'activit6s qui semblent avoir eu lieu en 56 (zone de rejet), ait pu favoriser I'implantation de
I'espece i I'int6rieur de la cavit6.

Les espdces palustres comme Succinea oblonga et Lymnaea truncatula sont bien
repr6sent6es, surtout lors de la premidre phase of elles possident des valeurs supdrieures d
celles des espdces semi-forestidres, x6rophiles et de stations decouvertes confondues.

Les especes aquatiques sont fondamentalement repr6sent6es par Pisidium sp.; nous
pensons qu'elles pourraient correspondre i des intrusions p6n6contemporaines caus6es par des
activitds anthropiques (pdche, ra.massage de flore de rividre, etc.).
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Evolution

o Phase I (echcmtillons 56-.3 d 56-8)

Cette phase a ete identifiee d I'interieur de la cavite; du point de vue sedimentologique
(voir Courty, dans ce m€me volume), elle est uniforme et a ete attribuee au Bdlling. Du point
de vue malacologique, nous avons constate la presence d I'interieur de cette phase de deux
moments bien diftrencies: Phase Ia et Phose Ib.

La Phase 1a est repr6sent6e par les echantillons 56-7 et 56-8 et montre la presence i
I'entree de la cavit6 d'un paysage boise, mais suffisamment ouvert, pour y permettre la
pr6sence de Pupilla, Vallonia pulchella et L'allonia coslatq. Les especes mesophiles sont bien
repr6sent6es et diversifiees, Trichia hispida est le taxon le mieux represente. Si l'on fait
exclusion du taux eleve de boisement qui correspondrait vraisemblablement d une image tres
locale de I'environnement proche de la grotte, l'analyse des microvertebres de la Phase Io a
pr6sent6 des resultats similaires.

La Phase /D (6chantillons 56-6 e 56-3) est, du point de vue des microvertebrds, tres
uniforme, ainsi que la suite de la Phase Ia, etant donne la taille de I'echantillon microfaunique
(voir Cordy, dans ce mdme volume). Les profondes variations observdes lors de I'analyse
malacologique auraient pu, soit €tre la r6ponse i des conditions tres locales (peut-6tre
d'origine anthropique), soit 6tre dues i la <possible> contamination citee auparavant.

L'ensemble de la Phase 1 a pu €tre biaise par des activites anthropiques qui auraient
perturbe les conditions d'enfouissement, en facilitant la conservation prefdrentielle de certains
taxons. Evidemment, cette deterioration etait plus importante lors des phases d'occupation
anthropique plus intenses. L'dtude taphonomique des restes nous signale un enfouissement
rapide et non destructif. En outre, certaines especes avec des coquilles tres fragiles comme
Vitrina ou l'itrea, qui auraient plus facilement souffert de ce d6rangement, se sont tres bien
conserv6es. A priori, I'installation d'un dallage en psammite (voir Miller et Lopez Bay6n, dans
ce m€me volume) et le pietinement lors de I'occupation, ont pu provoquer certaines
destructions. N6anmoins, 6tant donne que la zone ou l'echantillon fut r6colt6 (56) s'est avdrde
€tre une zone de rejet (voir Lopez Bayon el al., dans ce m€me volume), les activit6s ayant pu
perturber la collection ont du 6tre moindres. Cette restriction ou perte taphonomique est
vraisemblablement moins appreciable sur la collection de microvertebrds. En r6sume, si les
profondes diftrences existant entre les phases Ia et Ib ne r6pondent pas d des probldmes
taphonomiques, d'6chantillonnage, ou de contamination, et s'il n'existe pas de rupture, drosion
ou arrdt s6dimentaire, la seule r6ponse a cette divergence est la pr6sence de changements i un
niveau trds local, changements produits par des causes non naturelles, donc par une activite
humaine. Ces changements, non visibles dans I'enregistrement microfaunique, sont discernables
uniquement par I'analyse malacologique, otr les pulsions locales sont mieux repr6sentdes.
D'ailleurs, une contamination importante d'origine holocdne aurait provoque une hausse trds
marqu6e chez les taxons forestiers et semi-forestiers. Nous concluons que si la contamination
est a priori possible, ndanmoins elle reste faible. Ainsi, les profondes variations chez les
especes forestieres et semi-forestidres doivent correspondre i des activites d'origine
anthropique.
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Dil$,,talT,f,SilEr,56,, l .  ' i ,,4, , ,6 , r ' ,  * , i i ig/,a:t, '"/o'4, ;./*:,$ ',t/a'? o/a,8:

sCIStjes,erch,ririeneri,fe rns
Acanthinula aculeata I o.73
Discus ruderatus I 2 l 6 12 0.73 4.354 2 . 1 134.29

EsE€,ces faffifstefliGrE.s,,
Discus rotundatus 3 2 . 1 9
Retinella hamonis l 0 -t I I 2 7.30 2.83 2 . t 7 2.63 5 . 7 1

E!OdC€$: de :strtbn* ddcuf verteg
Pupilla sp I I 2 o.73 2 . 1 7 5.71
Vallonia oulchella I I 0.73 2.63
Vallonia costata l 0 l 6 5 7.30 15.09t0.8i 2.63

Esofues r€roufriles
Abida secale + Chondrina avenacea z 6 I t .46 5.66 2 . 1 7
Clausilia Danula l l 25 5 8.03 23.58l0.Et 2.63
Vitrea so. I 0.73 0.94

F^su6ee$,ilAsilDhnes
Cochlicopa lubrica 4 4 I -t 2.92 3.77 2 . 1 7 7.89
Oxrchilus sp. I 0.73 2 . t 7
Vitrina sp. -t 2 I 2.92 1 .89 2 . r7 2.63
Milax sp. 4 + 1 2 4 2.92 3.77 8.70 5.26 I 1 . 4 3
Euconulus fuhus 2 I I I t .46 0.94 2 . 1 7 2.63 2.86
Irichia hisoida 30 40 t9 9 2r.9C37.7441.3018.4225.7r
CeDaea sD. I I I o.73 2.83 2 . t 7 2.63 2.86

Erptes-x talll$tr"$
Succinea sp I I 4 0.73 2 . t 7 2.63 I1 .43
Lvmnaea truncatula I I I 0.73 0.94 2.63

Esudces aauatiousr
Bithvnia tentaculata I 0.73
Anolus sp I 0.73
Pisidium so. 5 2 I 3.65 4.35 2.63

Tab.3- Nombre d'elements identifies et pourcentages de representation des diftrentes espdces
malacologiques prdsentes i la Grotte du Bois Laiterie (colonne 56). Les espdces sont classdes
en fonction de leur niche ecologique. Attributions environnementales d'aprds les groupes
etablis par R. Peuchot de I'Universite Libre de Bruxelles (comm. personnelle)

Le d6frichement A I'entr6e de la cavite d'une surfbce arboree assez grande aurait pu
engendrer un milieu profitable et assez favorable pour le ddveloppement de l'allonia costata.
Ceci expliquerait la chute violente des taxons exclusivement forestiers.

La pr6sence de taxons aquatiques est aussi associee d des activites anthropiques;
certains spdcimens auraient pu arriver d la grotte comme intrusions p6n6contemporaines,
pieg6s dans des nasses lors des activites de pdche (voir Van Neer, dans ce meme volume). Bien
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qu'il ne faille pas exclure la possibilite des occupations dans les premiers moments du B6lling,
les occupations semblent ndanmoins s'intensifier pendant la phase finale.

c Phase II (echantillons W3-17 d W3-12)

L'6chantillon microfaunique etant beaucoup plus riche pour cette phase II (voir Cordy,
dans ce m€me volume), il exprime plus fiddlement l'environnement entourant le gisement dans
un large rayon. Les donndes malacologiques etant biaisees par des problimes taphonomiques,
elles expriment une situation plus complexe caractdris6e par une courbe de repr6sentativit6 en
dents de scie.

Les echantillons malacalogiques de la phase II sont caract6ris6s par le d6veloppement
des taxons mesophiles, qui sont les plus diversifies. Au debut de cette phase, l'6chantillon
W3ll7 est caractdristique d'un climat froid associ6 d un paysage de type steppe-toundra; les
espdces mesophiles et les taxons de stations d6couvertes sont les mieux represent6s. En W3-
16, Discus ruderatus, caract6ristique de fordts de coniferes, est le taxon plus repr6sentatif avec
un taux de 53 o/o. Ceffe tendance n'est pas confirmee par l'6tude microfaunique; nous pensons
qu'il s'agit d'un ddveloppement tres local i proximit6 de l'entr6e de la cavite d'un paysage de
fordts claires, trds ouvertes, qui permettent la presence de certaines espices metayires de
stations ddcouvertes cornme Vallonia costata. Au fur et mesure que I'on avance d I'int6rieur
de cette phase, les taxons de stations decouvertes vont se multiplier suite i la regression des
espdces exclusivement forestidres et la disparition des especes semi-forestieres, ainsi nous
avons constatd l'apparition de Pupilla et Yertigo.

L'association de Pupilla et Succinea souligne la pr6sence d'un environnement redevenu
plus steppique et nettemert plus froid, expliquant ainsi la pr6sence dans le registre
archeozoologique (voir Gautier, dans ce m6me volume) de taxons trds froids comme Ovibos
moschatus, dejd signal6 dans d'autres sites de la region comme Chaleux (Van Beneden et al.,
1865; Patou-Mathis, 1994).

A la fin de cette sdquence, Vallonia pulchella va apparaitre, soulignant une tendance
progressive vers un milieu plus humide qui se confirme avec Succinea laquelle arrivera i une
valeur proche de 18.8%, et le developpement de Trichia hispida parmi les espdces mesophiles.
Le caractdre plus humide est encore indique par la pr6sence de Carychizrn, espice forestidre
reclamant une grande humidite. Les echantillons W3-12 et W3-13 indiquent une am6lioration
courte et peu intense, caracterisee par une reprise dans les taux des espdces semi-forestieres et
une forte reduction des valeurs chez les taxons de stations ouvertes.

Les echantillons W3-12 et W3-13 exteriorisent donc plusieurs caracteristiques qui nous
font penser d un processus de transformation vers une phase plus temp6r6e et humide, qui n'est
pas repr6sentee suite d des processus d'6rosion etlou d'arr6t sedimentaire.

o Phase III (ichantillons W3-I I d W3-9)

Les exemplaires de cette phase ont ben6fici6 d'un milieu taphonomique beaucoup plus
stable et propice. L'humidite semble augmenter, w I'apparition d'Azeka menkeana, bien qu'on
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puisse constater une tendance ddgressive chez Carychium. Les valeurs chez les espdces semi-
forestidres vont augmenter progressivement, et, de plus, les espices se multiplient (surtout
dans la phase finale): Enq obscurq, Columella edentula, Punchtm pygmaeam, Disctts
rotundatus et Retinella hamonis.

Un nouveau bouleversement est exprime par la substitution en douceur de l'allonia
pulchella (usqu'd sa disparition d la fin de la sequence), la disparition de Pupilla et
I'importante d6gradation chez Vollonia costatq (qui dis ce moment sera progressive jusqu'i
son retrait).

Les espices x6rophiles devanceront progressivement les taxons m6sophiles. Clausilia
parwla en viendra i se substituer d'une certaine fagon d trichia hispida On se trouve d
I'interieur de la premidre phase de reboisement, dans une for6t tempdree, mais encore assez
ouverte pour y permettre la pr6sence des Vallonia. On se trouve au Prebor6al.

o Phase IV (dchantillons W3-6 d W3-8)

Les taxons r6coltes dans cette phase correspondent d la phase Bordal, dans laquelle se
confirme la tendance antdrieure. L'association de Discus rotundatns a de Carychium annonce
la formation de <tufas>. La for& devient plus dense. Les taxons exclusivement forestiers se
consolident et diversifient; Discas ruderatus va disparaitre et les espdces semi-forestidres se
developperont en raison de la pulsion de Discus rotundatus. On commence i retrouver des
espdces thermophiles forestieres cornme Helicigona lapicida et la presence d'Ena montana
souligne la r6duction des diftrences thermiques saisonnidres.

o Phase V (ichantillons W3-5 d W3-I)

Les echantillons W3-5 d W3-l representent la phase Atlantique, pendant laquelle les
taxons plus humides se d6veloppent et les especes se diversifient. La fordt est dense, Vallonia
disparait et les especes m6sophiles se font rares. La presence d'Acme lineata souligne bien le
caractere moins continental et plus humide de la periode.

o Phase W (dchantillon X3b)

L'dchantillon annexe X3b correspond i la phase actuelle; il se di{ferencie des
echantillons antdrieurs par la disparition de Vertigo pygmaea, donc I'absence totale de taxons
de milieu ouvert. Chez les espdces semi-forestiires, Retinella hqmonis a pris I'avantage face i
Discas rotundotus, et parmi les taxons forestiers, Helicodonta obvolttta et Helicigona
lapicida, espdces qui jusqu'd pr6sent 6taient faiblement repr6sent6es, deviendront chefs de file.
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Conclusions

L'6tude malacologique dans la grotte du Bois Laiterie montre I'existence d'occupations
humaines des le debut du B0lling. Ces occupations vont s'intensifier a posteriori et, du fait de
I'intensification des activit6s humaines (utilisation de fibres, 6corce, pour la construction de
nasses de pdche; coupe de bois et r6colte de branchages pour le feu; defrichement d'une
surface pour l'installation de tendeurs approprids au traitement des peaux ou pour la
construction de fumoirs pour le poisson; abattage des arbres localis6s entre la cavite et la
source de plaquettes, utilisation de troncs d'arbres pour le transport de grosses dalles de
psammite, etc.), une clairidre s'installera i l'entree de la cavite.

Lors de la phase suivante, certains processus de solifluxion etloti des faibles glissements
ont faiblement erode les couches sous-jacentes i I'interieur de la cavit6, certaines esquilles
lithiques 6tant piegees avec des sediments attribues au Dryas II, paradoxalement i ce moment d
I'entr6e de la cavite et de fagon tres locale on assiste d une petite pulsion forestidre (comme
temoigne la presence importante et curieuse de Discus ntderatus en W3-16). Malgre la
faiblesse de l'6chantillon malacologique, taphonomiquement biais€, les resultats de I'analyse de
microvertdbr6s ont permis de confirmer la tendance. La fin de cette phase atteste deji une
tendance vers un climat plus temper6.

Posterieurement on assiste i une phase d'6rosion o bien d'arrdt sedimentaire. La reprise
commence avec le d6veloppement des taxons semi-forestiers et I'augmentation progressive des
espdces xdrophiles, des taxons de stations d6couvertes vont encore subsister. C'est la phase
Preboreal. Ensuite on assiste d une augmentation de I'humidite jusqu'i des taux proches au
600lo d'humidite relative. Les espdces semi-forestieres et forestieres vont se ddvelopper et
multiplier, les taxons x6rophiles de m6me. Pupilla et llallonia pulchella disparaissent.

Pendant la dernidre phase on assiste d une augmentation de I'humidit6 et une perte de
continentalite qui se traduit en l'6quilibre et la stabilisation des temperatures saisonnidres.
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7

BIO- ET CHRONOSTRATIGRAPHIE DE LA GROTTE DU BOIS LAITERM
(PROFONDEVTLLE, NAMUR)

A PARTIR DES MICROVERTEBRES

J.-M. Cordv et Ph. Lacroix

l. Introduction

La grotte du Bois Laiterie se situe dans la vallee du Burnot, pres du village de Riviere
(commune de Profondeville, province de Namur). La fouille de cette petite grotte en 1994 et
1995 a ete realisde sous la conduite de L.G. Straus et M. Otte. Elle a permis de recueillir un
assemblage magdalenien specialis6, qui a 6t6 dat6 par accel6rateur d'environ 12.650 ans B.P.
(Straus et a1.,1994; Otte et al.,1994 et 1995) Sur cette base, I'occupation prehistorique, qui
se trouve dans les niveaux stratigraphiques d6nomm6s YSS et BSC, a 6t6 rapport6e au Bolling.

L'dtude des restes de microvertebres devait permettre de reconstituer le pal6oclimat et
le paleoenvironnement lies d cette occupation magdal6nienne. La m6thodologie est celle qui est
classiquement employee dans cette discipline (par exemple: Cordy, 1992b). Au tableau habituel
du ddcompte des dents ddtermin6es, nous avons ajoute ici un ddcompte des hum6rus de tous
les microvertebres afin de quantifier I'importance relative des batraciens au sein des
microfaunes. Enfin, notons I'emploi du terme gdn6rique Clethrionomys sp. en rapport avec
I'impr6cision de la determination specifique; dans le cas de I'Holocdne, ce terme dewait
correspondre logiquement au campagnol roussitre, C.lethrionomys glareolus, mais, dans le cas
du Tardiglaciaire, ce terme pourrait egalement correspondre i des especes propres aux milieux
boises scandinaves, tels que Clethrionomys rutilas et CI. rufocanus. Notons encore que, pour
homogdneiser autant que possible les d6comptes, les calculs ont ete r6alises sur la base des
molaires inftrieures et superieures d I'exclusion des autres dents; toutefois, compte tenu de la
tres petite dimension de certaines molaires, nous avons choisi de decompter la P4l sup6rieure
au lieu de la M3/ sup6rieure dans le cas des Soricid6s, etlaPl4 inf6rieure au lieu de la lW3
inftrieure dans le cas d'Ochotona.

Les materiaux 6tudies proviennent, d'une part, directement de la fouille et, d'autre part,
du tamisage de deux colonnes stratigraphiques, l'une dans le carre W3 sur la terrasse, I'autre
dans le carre 56 d I'interieur de la grotte (Fig. l). Les preldvements ont 6te effectues chacun
sur une 6paisseur d'une dizaine de centimetres et en continu. Le tamisage a ete entidrement
realise en laboratoire. sous eau et avec une maille minimale de 0,5 mm. L'un des auteurs
(Ph.L.) a assur6 les prdldvements, le lavage-tamisage des s6diments, le tri des refus de tamis et
un premidre separation des grands groupes zoologiques. Le premier auteur (J.-M.C.) a r6alis6
toutes les d6terminations specifiques, les interpr6tations et la r6daction de cet article.
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Grotte du Bois Laiterie. 1994-95
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Fig.l- Plan de la grotte du Bois Laiterie et du carroyage (d'aprds Straus et al., 1992).
Emplacement des colonnes biostratigraphiques.
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2. La colonne biostratigraphique en W3

Dix-sept niveaux (numerotes de I d 17, du haut vers le bas) ont ete prelevds dans la

couche magdalenienne YSS/BSC et dans la couche sup6rieure LBS. D'une dpaisseur d'environ
10 cm chacun. ces echantillons s'etalent de - 280 cm d - 450 cm (Tableau I et 2). Seul,
l'6chantillon 17 est manquant; comme nous le verrons, il a probablement etd confondu et
melange avec l'echantillon 7. Les effectifs sont relativement faibles, voire trris petits dans les

deux tiers sup6rieurs, mais deviennent heureusement tout d fait significatifs d la base de la

colonne (Tableau 1 et2).

A la vue du tableau des decomptes et du diagramme microfaunique (Fig. 2), il est aise

de discerner deux ensembles microfauniques bien distincts. Dans le bas de la colonne
(echantillons 16 i 12, de - 440 cm i - 390 cm), les associations de micromammifbres sont

caractfris6es, dans leur ensemble, par la domination absolue des rongeurs allochtones froids
(70 e 80 Yo dela microfaune). Parmi ceux-ci, le campagnol des hauteurs, Microtus gregalis,

est generalement l'6ldment prdponderant et le lemming i collier, Dicrttstonyx gulielmi,

repr6sente environ le quart des rongeurs determines. Corrdlativement, les rongeurs sylvicoles
(Clethrionomys et Apodemzs) sont tres faiblement reprdsentds, les chiroptdres semblent
absents et les batraciens sont quasi inexistants. En revanche, I'ensemble superieur (dchantillons

I I d 1, de - 390 A - 280 cm) n'a livrd aucun reste d'especes allochtones d I'exception de
l'echantillon 7. De plus, ce sont cette fois les rongeurs sylvicoles (Clethrionomys et Apodemus)
qui dominent d'une manidre absolue les microfaunes (50 d 70 %), Enfin, generalement, la
presence des chiroptdres est attestee et les ossements de batraciens sont prddominants. Le seul

6chantillon qui denote totalement est I'echantillon 7 qui reunit les caract6ristiques des deux

ensembles d'une manidre contradictoire; cette microfaune ambigue pourrait tres bien 6tre le
resultat d'un melange de deux 6chantillons, en l'occurrence le 7 et le 17 qui est pr6cisement

absent.

Soulignons encore que le passage de I'ensemble inferieur i I'ensemble supdrieur, qui se
situe entre les echantillons 11et 12, est net et discontinu. Il doit sans doute correspondre i la

limite lithostratigraphique des couches YSS et LBS et tdmoigne certainement de I'existence

d' une lacune biostratigraphique et donc chronostratigraphique.

Les caract6ristiques microfauniques definies ci-dessus pour les 6chantillons de la

sdquence inferieure demontrent incontestablement le caractdre stadiaire du climat. Les
pourcentages de repr6sentativite du lemming d collier, qui sont d'environ de 20 d 30 7o, sont

tout d fait compatibles avec les donnees connues en Belgique pour les Dryas. Compte tenu de

la relative augmentation de la representativite du lemming i collier au long de cette s6quence et

de la disparition des rongeurs sylvicoles ((,llelhrionomys et Apodemlrs), nous observons
probablement la progression d'un stade glaciaire. Notons que le dernier echantillon no 12, qui

ist i la limite s-ommitale de la s6rie inferieure, est peut-dtre legerement 2pollues2 par des

apports de la couche sup6rieure. Ceci expliquerait I'apparente contradiction de la simultaneitd

di-l'augmentation des pourcentages de Dicrostonyx et de Clethrionomys; les deux molaires de
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ce dernier qui ont etd observees en 12 pourraient provenir du niveau 11. Sur la base des
datations de I'occupation magdal6nienne, cette sdquence stadiaire ne peut 6tre rapport6e qu'd
la premiere partie du Dryas II, qui suit logiquement le Bolling. Les spectres fauniques sont
d'ailleurs tout d fait compatibles avec les donn6es dejd publi6es pour la grotte du Coleoptdre et
la grotte de Presles (Cordy, 1975 et 1985). De plus, les pourcentages de repr6sentativite du
Lemming d collier sont loin d'atteindre les valeurs qui caract6risent la microfaune du Dryas I i
la grotte des Blaireaux d Vaucelles (couche III) (Cordy et Peuchot, 1983).

Dans le d6tail, il semble que le d6but de cette s6quence est un peu moins sec au vu de la
repr6sentativit6 du campagnol nordique, Microtus oeconomus; la presence du gasteropode
Succinea sp. renforce cette impression (L6pez Bay6n et al., 1996). C'est peut-€tre le cas
egalement de la fin de cette p6riode, bien qu'il faille rester tres prudent avec la petitesse de
l'6chantillon ( M/l); toutefois, ici aussi, I'analyse malacofaunique renforce cette hypothese
non seulement par le d6veloppement relatif de Succinea, mais aussi par I'apparition non
negligeable du genre Carychium (Lopez Bayon et al., ibidem). Toutefois, le caractdre
continental aride de I'essentiel de cette sdquence climatique est bien atteste par la domination
du Microtus gregalis et par la presence du petit lievre des steppes, Ochotona pusilla, au
niveau 14; cet environnement steppique est encore bien confirme pour le niveau 14 par les
pourcentages 6lev6s de trois espdces de gast6ropodes typiques de stations ddcouvertes
(Pupilla, Vallonia et Vertigo) (Lopez Bay6n et al., ibidem). La progression de la rigueur du
climat est probablement la cause de la degradation finale des milieux boises qui s'6taient
dwelopp6s au cours de l'interstade precedent, c'est-i-dire au cours du Bolling

Quant i la s6quence supdrieure, toutes les caracteristiques microfauniques d6crites
prec6demment correspondent parfaitement i celles d'un dpisode interglaciaire, en l'occurrence
I'Holocdne. Le climat est tout d fait temperd cornme l'indiquent I'absence d'espdces
allochtones froides et la predominance des milieux boises.

Les 6chantillons de I'ensemble superieur ont des effectifs trop faibles pour montrer des
modifications significatives des associations de micromammifbres. Toutefois, I'augmentation
rapide des populations de batraciens dans les echantillons 8 i 6 pourrait tres bien correspondre
au passage du Boreal d I'Atlantique, tel que cela a dte observe dans l'dtude des microfaunes
holocenes de la grotte Walou (Cordy et Turmes, d paraitre). Cette interpretation concorde
avec l'6tude de la malacofaune de Bois Laiterie qui montre bien I'apogee climatique et
I'humidite de l'Atlantique dans les niveaux 5 d I (L6pez Bayon et al., ibidem). La
predominance des ossements de batraciens dans ces niveaux est en parfait accord avec cette
attribution chronologique; l'apparition des Chiroptdres d partir du niveau 8 et la determination
d'une mandibule de Serotine, Eptesicus serotitttts, confirme tout d fait le caractdre nettement
tempere du climat. D'un autre c6t6, les valeurs elevees de repr6sentativite des rongeurs
sylvicoles (Clethrionomys, Apodemus, Eliomy,s) des le debut de la sdquence supdrieure
indiquent que le reboisement etait d6jd fort avanc6. En fonction de cela et par comparaison
avec les microfaunes du Preboreal des couches 4.6 et A5 de la grotte Walou (Cordy, 1991a et
b; Cordy et Turmes, d paraitre), il semble exclu que la base de la sequence colresponde au
Pr6boreal. Les niveaux 1l d 8 pourraient donc dtre correl6s au Boreal ancien, voire durant la
transition du Pr6bor6al au Bordal si I'on tient compte des interpretations issues de I'analyse
malacofaunique (L6pezBay6n et al., ibidem). Au cours de cette p6riode, il para?t dvident que
des espaces ouverts persistaient encore et diminuaient progressivement au profit des milieux
forestiers. La persistance de biotopes ouverts aux alentours imm6diats de la grotte est
d'ailleurs bien d6montree par l'etude de la malacofaune (LopezBayon el ql., ibidem).
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3. La colonne biostratigraphique en 56

Huit niveaux (num6rot6s de I d 8, du haut vers le bas) ont 6t6 prdlev6s dans des
sediments attribues avec incertitude i YSS. Parmi ceux-ci, cinq niveaux ont pu 6tre 6tudi6s sur
le plan des micromammiferes, soient les niveaux 3 d 8 de - 135 cm e - 183 cm, d I'exception du
niveau 5. Notons que ces niveaux sont d'6paisseur variable (Tableau 3). Soulignons encore que
les effectifs des microfaunes sont nettement significatifs puisqu'ils sont tous sup6rieurs d 100 et
peuvent m6me atteindre presque 400 dents d6termin6es dans le cas du niveau 8 (Tableau 3).

Les diftrents echantillons microfauniques provenant de cette colonne prdsentent une
homogeneite incontestable (Fig. 3). Les lemmings (Dicrostonyx et Lemmas) sont bien pr6sents,
sans toutefois atteindre des pourcentages eleves. Les espdces de biotopes ouverts (prairies,
steppes) sont dominantes avec comme chef de file le groupe du Microtus arvalis-agrestis.
Tout i la fois, les rongeurs sylvicoles (Olethrionomys et Apodemas) sont non seulement
presents, mais ils affichent un pourcentage 6leve d'environ l0 i plus de 20 o/o. L'importance des
espdces allochtones froides, qui oscillent entre 30 et 60 Yo, et la pr6sence des lemmings
correspondent parfaitement d I'ambiance climatique du Tardiglaciaire. Toutefois, la faiblesse
relative des effectifs des lemmings, l'importance des campagnols des champs et agreste et
surtout le ddveloppement marque des rongeurs sylvicoles d6montrent sans conteste le
caractere interstadiaire du climat.

Plusieurs caracteristiques s6parent nettement cet ensemble d'echantillons de la s6rie
inferieure de W3. En particulier, notons la r6duction tout e fait significative de la
repr6sentativite du Lemming d collier, la presence discrete mais non moins significative du
grand lemming (Lemmus lemmus),la prddominance du groupe du Microtus arvalis,.agrestis et
I'augmentation considerable des populations du genre Clethrionomys. Avec de telles
diftrences, il n'est pas possible de corrdler directement les deux ensembles 56 et W3; au
contraire, il faut consid6rer que ces deux series biostratigraphiques representent sans doute
deux episodes distincts de I'histoire climatique du Tardiglaciaire. En I'occurrence, la serie en 56
reprdsenterait I'interstade du Bdlling ou d'Allerod et la serie inferieure en W3 la premidre partie
d'un stade glaciaire, vraisemblablement le Dryas tI.

Dans le detail, plusieurs modifications fauniques semblent se dessiner dans les
echantillons 8 d 4. D'une part, le lemming d collier et le campagnol des steppes r6gressent,
alors que Lemmus semble s'accro?tre l6gerement; ceci pourrait t6moigner d'une diminution
relative du caractere continental et sec du climat. D'ailleurs, le grand campagnol, Arvicola
terrestris, qui frequente les prairies humides, augmentent legerement sa reprdsentativit6 et le
campagnol nordique (Microtus oeconomus) atteint un pic de representativit6 au niveau 6 avec
plus de 20 o/o, ce qui atteste d'une ambiance plus humide. Le dernier niveau, quant i lui, semble
correspondre d une modification plus importante du climat. En effet, Microtus gregalis devient
majoritaire aux d6pens de Microttts arvalis-agreslls, le Liewe des steppes, Ochotona pusilla,
s'installe dans nos r6gions et, enfin, Clethrionomys r6gresse considerablement. Tout semble
indiquer une aridification du climat continental avec ddveloppement de prairies sdches ou de
steppes; ceci parait 6tre confirmd par la prdsence simultan6e de trois espdces de gasteropodes
typiques des stations ddcouvertes et appartenant aux genres Pupilla et Vallonia (Lopez Bay6n
et ql., ibidem), Ces donnees paleoecologiques ne sont pas sans rappelerl'6cozone definie dans
la couche I de la grotte de Presles (Cordy, 1985) qui annonce, d la fin du Bolling, la reprise du
climat glaciaire du Dryas IL
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L'interpr6tation chronostratigraphique de cet interstade est delicate, car la siquence
6tudi6e est courte et I'interpr6tation stratigraphique des sediments est incertaine. Selon L.G.
Straus (communication personnelle), la couche correspondant aux echantillons microfauniques
ne contenait pas d'artefacts et serait plus r6cente que l'occupation magdaldnienne. Ainsi,
l'attribution d I'interstade de Bdlling, qui semblait logique en raison des dates toc, u d0 Otre
remise en question, la seule autre alternative possible etant l'attribution d I'Allerdd. Cette
derniire hypothese est defendable, d'autant que plusieurs analogies existent entre les spectres
microfauniques du Bois Laiterie et ceux qui caract6risent l'Allerdd du Trou Jadot (Cordy et
Toussaint, 1993) : les pourcentages elev6s de rongeurs sylvicoles, la prdsence d'Apodemus et
de Microtus nivalis et la predominance du groupe du Microhts arvalis-agreslls. Toutefois, d
I'inverse de ce qui a 6te observ6 dans l'Allerdd, d'une part, la sdquence se termine par un pic
de Microtus gregalis, d'autre part, Dicrostonyx est toujours present avec des pourcentages
relativement 6leves et il domine toujours le genre Lemmus. Or, ces deux caracteristiques
correspondent i ce qui a deji 6t6 d6crit pour le Bolling i la grotte de Presles et d la grotte
Walou (Cordy 1985 et 1991b). Des lors, I'hypothese de I'attribution au Bdlling n'est pas d
exclure. Les quelques diftrences observ6es pourraient trds bien rentrer dans le cadre de
variations aleatoires dues i l'echantillonnage ou de variations geographiques des biocdnoses :
pr6sence marqu6e des rongeurs sylvicoles, rongeurs allochtones dominant mais generalement
pas d'une maniire absolue, dominance du groupe du Microtus arvalis-agrestis. D'autre part,
la pr6sence d'Apodemus et du Microtus nivalis qui n'avait jamais ete observee dans les
microfaunes du Bolling en Belgique n'est pas n6cessairement contradictoire . en efflet, ces
rongeurs n'ont peut-Otre pas 6te observe jusqu'd pr6sent en raison de leur faible
representativite et de leur repartition sans doute discontinue dans le paysage. En conclusion,
l'interstade decel6 en 56 pourrait 6tre attribue soit au Bolling, soit i I'Allerdd, avec peut-€tre
un peu plus de chance pour le Bolling si I'on s'en tient aux seules particularites des spectres
microfauniques.

4. Les 6chantillons de fouille

Le Tab.4 reprend les decomptes effectues sur des dchantillons recoltds au cours de la
fouille dans diftrentes couches; ils sont constitu6s essentiellement par des mandibules. Ces
resultats doivent 0tre interpret6s avec prudence car une couche homogene sur le plan
lithostratigraphique ne I'est pas ndcessairement sur le plan bio- et chronostratigraphique.
D'autre part, la recolte des restes de microvertebres au cours de la fouille est al6atoire et
privil6gie bien evidemment les grandes formes.

L'6chantillon correspondant d la couche magdalenienne est significatif. Les grandes
especes sont sur6valu6es, comme le lemming i collier avec 45,5 Yo et le grand campagnol,
Arvicola terrestris, avec 18,2 o . Neanmoins, le haut pourcentage du lemming ir collier fait
songer immanquablement d un episode glaciaire, en I'occurrence d un Dryas. D'ailleurs, parmi
les Microtus, qui se ressemblent par la taille, c'est le Campagnol des hauteurs, Microtus
gregalis, qui domine et qui souligne encore le caractere rigoureux et continental du climat.
Enfin, dans l'6chantillon TT (Trench Test) qui provient essentiellement de la couche
magdalenienne, les pourcentages se r6pdtent avec le Dicrostonyx dominant et le Microtus
gregalis en second. Ces donnees inclinent d penser que I'essentiel de la couche magdal6nienne
correspond en fait au Dryas II plut6t qu'au Bdlling. Enfin, l'echantillon YSS permet d'ajouter

t7l



J.-M. CORDY et PH. LACROIX. MICROFAI.JNE

o
o
=
€
E

(u
E
oq)
p
o)
U'
$
-o

g

o
.E
o=
o

J
o

(n
E
o
o
o)
g
o

E
o
(D

o=
oo
o
q)
o
o

€
o)

at,
o
g

,q).E
E
(5

E
L

.9
E
o
o

E
o
o)
(f,
(!

()
o
L

o
Q)
att
o
o_
E
o
o.q)
o

I

a
-o
(5

F

,.:.,::::(&
E
iGl

s
-
I

z F c! o N

:]:::::

w
s

z c\l (o (o

6
o
D

s

z (o o m

owm

s
l

z $ ltf c \f

g)
u

s

z o

l-
s

(.)
rd
l{) c,i

o
N

(o
ot

\}
N

iG) (?)

i* i*
ol
FT
O) cri

z c!(, a r p o, F\ l+ sf t
o c! c{ (o

o,

Q(],
s

lo '(\l

tr j l  tei
\ t t s

tn
N ] N

ro
\+

N
qt

(')
c.i

(v)

N
ro
\t

(o
(?)

o)
\t
(o

z R @ N @ c! s
v c(' F

t

o

o j

o i

t O

r x

F.

v r \
5 L
( D r
ctt
g
o
tr

i ,

Fi
Ele.er
Bls Bi*
v : \  9 l J
siQ b1'e
6 L Q  e l e
6 F ! *

.e F trt
6SE=

(t)

F

o
o
o
t4

v

.=

tn
(t,

o l
bi
a l
t l

a ^ \
\ l
( E I
> l
( E l
. 4 1

P r
. e i
EI

;
a
v,

v
o

.p
t4
p
F
q)

{
o
E

o
(/t
\

o
.9

g
o l

at, Is
o 1. e l
> i

E I
( D :

o l

U ' L

u)

t-
q)
E
o l
a-i
< r

(t,

o
.9

t,

q)
o. F

()

o
o
cLl
o l
E l
o i
sri
( ! l

o.=
q

r

o
ts
o

,.n
:E)

'$

.E
:Q
:J
;i
,rl)

E
:o

G
Js
li

o
f+

aho
o
.:
C'
o
a,
g

o l( ! l

o

o
(D

\-l

, ( ! I
F

ut

(0
r

0
()
tu,
()
r

fU

x
(
U)

(t,

r.=
ts

Xp)
ou)

q

(E

o
F

(t)

E

q)

a

o
o
.o
og
o

EI
$l

:i:liii

EI

tutu

F
E
0

E
j:I
<(
lq

l+i

r72



J.-M. CORDY et PH. LACROIX - MICROFAUNE

i la liste des especes le hamster, Cricetus cricehts, espdce rare qui avait d6jd 6t6 rep6ree d la fin
du Bdlling i la grotte de Presles (couche I) (Cordy, 1985).

Les autres echantillons sont trds pauvres et donc peu significatifs. Chacun d'eux
conserve des restes du lemming d collier ce qui permet de rapporter les couches (au moins en
partie) RS, BSC, UGS et LBS au Tardiglaciaire, ce qui n'a rien d'illogique. Plus dtonnant est
la prdsence du lemming d collier et du campagnol des hauteurs dans la brdche qui, en principe,
devrait correspondre au d6but de I'Holocdne (ossuaire mesolithique dat6 d'environ 9 250 ans
B P ); les inhumations ont sans doute et6 faites dans un d6p6t du Tardiglaciaire ou ont atteint
en profondeur un tel dep6t.

5. Interpr6tations stratigraphiques

Les resultats obtenus par l'analyse microfaunique pouraient indiquer que les niveaux
magdaleniens YSSIBSC ne sont pas homogdnes d'un point de vue chronologique. En effet, ces
couches se sont deposees durant l'interstade de Bdlling si l'on se rdfere aux dates toc, mais
aussi durant le debut du stade du Dryas II en W3. En outre, ces r6sultats impliquent 6galement
que les dep6ts ne sont continus dans I'espace puisque seul I'interstade de Bdlling ou d'Allerod
est represente dans la grotte ou du moins en 56; il se peut que la s6dimentation elle-mOme n'ait
pas ete continue sur I'ensemble du gisernent ou que des ph6nomdnes d'drosion ou de
glissement de terrain aient provoqu6 des lacunes stratigraphiques locales. Du point de vue
archeologique, ces resultats pourraient egalement indiquer que I'occupation magdal6nienne est
plurielle et qu'elle s'est produite au moins i deux 6poques diff6rentes et dans des ambiances
ecologiques bien diftrentes. Toutefois, l'6chantillon de microfaune r6colt6 lors de la fouille de
YSS semble indiquer que la plus grande part des occupations se serait peut-dtre produite au
debut du Dryas II.

Notons encore d propos des niveaux YSS/BSC que la s6dimentation semble assez
rapide puisque I'interstade de B6lling, peut-€tre partiel, s'6tale sur une dpaisseur d'environ 50
cm en 56 et que la moitie (?) du Dryas II s'6tale aussi sur une 6paisseur d'environ 50 cm en
W3. La sedimentation est egalement discontinue comme nous I'avons vtr pour la couche
magdalenienne et comme nous pouvons encore le constater avec la lacune stratigraphique entre
les d6p6ts inferieurs du Dryas II et les dep6ts superieurs de I'Holocdne en W3.

Enfin, I'interpr6tation des associations de microvertebr6s dans la couche LBS semble
indiquer qu'elle s'est form6e au Bor6al et d I'Atlantique avec, i nouveau, une s6dimentation
rapide puisque ces pr6levements s'dtalent sur un peu plus d'un metre. La situation de la grotte
sur une pente escarp6e est probablement d l'origine de cette sedimentation rapide et de cette
stratigraphie lacunaire.
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6. Essai de reconstitution de I'environnement magdal6nien

L'occupation magdal6nienne semble 6tre associ6e d au moins deux types
d'environnement, I'un interstadiaire, I'autre stadiaire.

Si I'on admet I'attribution hypothetique au Bdlling de I'ensemble preleve au 56, nous
pouvons esquisser les grands traits d'un pal6oenvironnement marqu6 par un net adoucissement
du climat glaciaire. Le groupe du campagnol des champs et du campagnol agreste est dominant
et t6moigne de la prepond6rance des biotopes ouverts de type prairies. Les insectivores sont
bien diversifi6s (Taupe, Musaraigne carrelet, Musaraigne pygm6e, Musaraigne de Miller) et
leur pr6sence est bien attestee. Toutefois, le trait le plus marquant est le d6veloppement des
rongeurs syMcoles et, en particulier, du Clethrionomys qui peut atteindre jusqu'd 20 o/o de
repr6sentativit6. Ces chiffres sont particulidrement 6lev6s et t6moignent d'un reboisement
appreciable de la rdgion. C'est la premidre fois que nous obtenons de telles valeurs pour un
interstade en Belgique et, en d6finitive, la s6quence du Bois Laiterie en 36 pourrait nous
fournir la premiere image colrecte du Bolling dans nos r6gions, qui viendrait se placer entre les
6cozones deWalou84 et dePresles I (Cordy, 1991a etl992a\. Assez curieusement, dans ce
cortexte de rdchauffement, les lemmings gardent une repr6sentativite non
visiblement, des milieux tris d6couverts d'aspect toundroide, probablement sur les plateaux,
dwaient leur permettre de zubsister avec le campagnol des hauteurs. Dans les vall6es, des
zones humides abritaient les populations de campagnol nordique et d'Arvicola tenestris et les
rochers bien expos6s au soleil abritaient une petite colonie de campagnol des neiges, Microtus
nivalis. Ainsi, I'environnement apparait en mosaique avec des biotopes varies et une faune un
petr hdt6rogene. Le climat se rapprochait sans doute d'un climat de type montagnard, avec
toutefois un caractdre un peu continental.

Dans le second cas, le climat est nettement plus rigoureux, plus continental et plus sec
comme I'attestent les pourcentages 6lev6s du lemming i collier et du campagnol des hauteurs.
Dans ce contexte climatique, le paysage etait tout d fait ouvert avec predominance des
biotopes steppiques et toundroides sur tous les plateaux; corr6lativement, les milieux boises
6taient quasi inexistants. Les fonds de vallee gardaient des espaces humides profitables d de
petites populations du campagnol nordique et du grand campagnol. Enfin, la persistance de la
taupe, probablement dans les vallees humides, indique que le climat n'etait pas encore assez
rigoureux pour la formation d'un perg6lisol continu.
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TIIE MACROMAMMAL REMAINS OF LA GROTTE DU BOIS I.AITf,RM

A. Gautier

Introduction

The Grotte du Bois Laiterie is located in the Frasnian cliffs above the Burnot hanrlet of the
Rividre,rillage in the Profondeville township, about 14 km upstream of Namur on the left or west
bank of the Meuse River. The site lies about 30 m above the floor of the Burnot gorge and about
500 m from the confluence of this small river with the wide, entrenched Meuse. The Burnot valley
provides easy and direct access to the plateau between Sarnbre and Mzuse. From the mouth of Bois
Laiterie, Paleolithic man had a commanding view of the Burnot gorge, while from the hilhop above
the cave, he had panoramic views of both up- and downstream stretches of the Meuse. The slope
from the cave to the Burnot river is very steep and the habitable area of the cave is restricted; also
the cave faces almost due north. Because of the foregorrg Bois t aiterie was no doubt not a site
that invited regular occupation by larger groups of peoplg but rather a strategically located place

for spotting game in the valleys. Uncalibrated accelerator radiocarbon dates on an antler sagaie and
on bones found in the site are 12,625 + I 40 B.P. (GX-20433), 12,60 + 140 B.P. (OXA4I98) and
t2,665 + 96 B.P. (GX-2M34) Already published notes on the BL fauna (Gautier,199,4; Straus el

ol., 1994 and 1995) are preliminary and incomplete, and have been rwised considerably in the

following assessment of the fauna. For detailed information on the site and its non-organic, floral

and small animal contents the reader is referred to other texts in this publication. In earlier,
preliminary publications, the site was incorrectly refened to as Grotte de Burnot. This is actually a

iit" on the other slope of the Burnot river, which is known for its Neolithic ossuary; later this site

was renamed Grotte de Juvenat.

BD:

STRI

RC:

BR:

GBS :

UGS :

Faunal rernains were collected in various contexts, of which a short description follows.

backdirt resulting from clandestine excavations containing modern artefacts, a potsherd

of possible Medieval age and a few Magdalenian artefacts.

stratum 1, topsoil and old backdirt.

reddish brown colluvium.

brecci4 containing remains ofboth Mesolithic burials and ceramics.

grey beige silt, 15-25 cnq archeologrcally sterile.

upper gtey sand, 10-15 cnL archeologically sterile.
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YSS:

BSC:

LGS:

RS:

BGS :

A GAUTIER - ARCHAEOZOOLOGY

yellow-reddish sandy srlt,20-75 crq Magdalenian artefacts and faunal remains; grading
into the underlying deposit BSC.
light brown silty clay, 10-25 cm;Magdalenian artefacts and faunal remains.

lower grey sand, 20-35 cn1 archeologrcally sterile, but containing some faunal remains.

sandy clay, l-25 cm; archeologically sterile, but containing some faunal remains.

basal grey sand, 7-15 cnr, archeologcally sterile.

Interlevel lithic refits indicate that, archeologically, levels YSS and BSC cannot be
distinguished. Thus, their faunal contents may be lumped in discussion of the Magdalenian use of
the cave. Remains from the backdirt BD were collected selectively for comparative purposes, but all
the other contexts were sampled during the excavation itself,, by handpicking or by sieving (mesh
size: 2,5-3 mm).

In 1990, Ph. Lacroix o<cavated several test trenches in BL. I have combined the samples
from these tests into one assernblage TT (test trenches) of which the contents indicate that most of
the finds originate from YSS. For purposes of comparison, assemblage TT has been listed before
YSS in the tabulations presented in this paper. As for LBS (light brown sandy silt), it consists of a
partially disturbed layer overlying YSS near the mouth of the cave. Its faunal remains seem to be
derived mainly, if not completely, from the underlying Magdatenian deposit. For purposes of
comparisor5 I have also included LBS before YSS in Tab.l.

Inventory and systematics

Tab.l zummarizes the distribution of faunal remains in the various contexts. The analysis
was carried out in the same manner as that of the fauna collected during the recent excavations of
Trou Magrite (Awignaciaq Gautier, 1995). fu in the case of the laffer site, the remains consist
mainly of smaller fragments of bone and teet[ resulting from human activity (marrow extraction)
and other degrading processes zuch as fragmentation due to animal activity, depletion of bone
components, overburden compactio4 rocldall, etc. As Tab.l shows, about 1,000 specimens were
identified out of some 3,800 remains (micromammals not included), and the identification rate is
much higher than that computable for Trou Magrite (about 287o verzus 4Yo), although the degree of
fragmentation seems to be comparable in both sites. In BL, however, birds, hare and fox are by far
the main constituents ofthe assemblages and even small bone fragments ofthese animals still exhibit
diagnostic features. If we leave out the remains of these animals, the identification rate decreases
markedly (12%), but is still much higher than for Trou Magrite. Perhaps the rernaining difference is
due to the facts that the Trou Magrite material was buried under deeper sediments, including many
huge blocks, than the BL fauna and was washed by the excavators in the field, and hence suffered
some secondary fragmentation. The BL material was studied after minimal cleaning in the
paleontology laboratory at Ghent The notes that follow give some brief comments on the identified
taxa or animal groups.
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Tab.l does not include invertebrate findg but non-marine mollusks, mainly terestriat
occur throughout the deposits in varying number. Two columns were sampled separately and the
results of the malacological analysis of strata LBS and YSS in these columns are presented
elsewhere in this publication (Lopez Bay6n and Lacroia this volume). As to the fistr remains,
consisting mainly of small vertebrag they were amlyzdby W. Van Neer (this volume).

In TT and YSS, some postcraniat remains of anurans occur. They include tlree iliums
with comparable morphology, which can be ascribed to Rma temporuia on the basis of the well
individualized tuber on the vocillium (Btrhme 1977). The other remains are not diagnostic or are
difficult to assigrq but may represent the same frog species. The named frog is widely distributed in
Europe and can live in zubarctic conditions, as long as the soil is not frozen (Arnold et al.,1978).

A detailed analysis of the birds is presented also separately by Derrille and Gautio (this
volume). Micromarnmalian remains were found in the two columns sampled for malacologcal
purposes. These and the cranial remains found in the ercavation samples are dealt with also in a
separate paper (Cordy and Lacroix, this volume). The postcranial rernains of micromammals in the
excavation are listed in the table, but no precise numbers are given. These rernains are mostly
derived from small rodents, but some insectivores, bats and small mustelids may also be pres€nt.
Most postcranial remains of mole QalW europaea), which are v€ry qpical, were taken out of the
micromammal sanples and are listed separately.

Lagomorphs are well represented and could easity be separated into two size groupq
corresponding to rabbit and hare. Among the latter rernains, five incisors (TT:l; YSS:4) are present,
which all have a squaristr cross section as inthe snowhare. These finds may indicate that most ofthe
hare remains derive frsrn rhis lagomorph.

fu Tab.l showg about a doze,n carnivores are represented in the carre, but none are
frequent e;(ce, t the foxes and, to a much lesser degree, the badger. I write <<foxe$>, because the
variation in size of the remains is quite marked, indicating that both common and arctic fox are
present. Three metapodials (YSS) and a lower M2 Cn') only 5.5 mm are distinctly
smaller than the smallest red fox specimen in the quite extensive comparative sample of that species
in the Ghent laboratory. They can thus be assigned to arctic fox. Much of the other material agrees
in size with the red fox comparative sample. It has been said that the Upper Pleistocene common
foxes were larger than their extant descendants, but that the arctic fox was generally smaller than its
Holocene descendants (Toepfer, 1963).If so, most of our material may belong to the common fox.

The felids have been separated on the basis of size. The same applies for the smaller
mustelids, of which, as already noted, some postcranial remains may have been left in the
micromammal residue category. A ftst and second phalanx re,present an ursid : eitherbrown bear or
cave bear. The fossil record of the second species is very impressive and the BL bear is tentatively
attributed to this species. Cave hyena is only represented by one lower premolar.

Horse is quite frequent @1.1, Figs.5 and 6), but most of the remains are fragments of
teeth (Tab.3). Measurements could be taken on only a few specimens:

lowerM2, L. occlusal:
humerus, min. TR.D. shaft:
trapezoid, TR.D. .
Ph.3. TR.D. art. surface:

29.3 mm (not very wom)
36.0

+46
+ 45.7
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These measurements and visual comparisons suggest horses of medium size. According
to Eisenmann (1991), the dominant horse of the Upper Pleistocene is Equus germanictts. In
southern Francg a smaller, and somewhat different forq E mcelini, would replace it at about
15,000 B.P. or somewhat later; there is also evidence of a size decrease among horses in the later
Pleistocene elsewhere (see for example Weniger, 1987, p.93). As far as I could ascertairU the BL
equid seems to correspond to the larger E. germuticus and I labelled it tentatively as E. cf.
germanicus.

One scapula fragment from YSS presented an identification problem. It is clearly derived
from a small equid, but the articular end is missing and carries extensive carnivore gnaw marks
(Pl.l, Fig.9) My experience suggests that carnivores will readily attack not yet (completely) fused
articular ends of bones. As to the bone itse[ it is well ossified. Therefore I think the specimen is
derived from a subadult; but even if subadult, it decidedly derives from an equid much smaller than
that represented by the other equid remains. The mininnrm breadth of the neck is 43 mm.
Comparisons with small equid scapulae in the Ghent laboratory and some simple computations
indicate that the dimensions of this specimen fall in or nea.r the lower range of the so-called
European ass - Equus hydruntirus (see Bonifay, l99l for measurements).

The distinction between reindeer (P1.1, Fig.3) and larger cervids did not pose any
problems. Red deer and elk (moose) were separated on the basis of size (see Chaix and Desse,
1981) and the diagnostic dental features provided by Desbross€ and Prat (1974). A lower molar
(YSS: N.4Llz) appears too large for even large red deer; furthermorg the oblique position of its
conids and stylids and the presence of a small ectostylid without basal cingulum all permit us to
attribute this specimen to elk (Alces) A large incisor (from TT) has a oval transverse outline as in
elk. A lower P3 from BSC is quite small (L: 19.6 mm; PI.1, Figs.7 and 8), but the metaconid is well
individualized and clearly oblique, again as expected in elk; perhaps the tooth originates from a
female.

Most of the smaller ruminant remains can be assigned to iboq but some teeth and
phalanges (see Bosold, 1966) definitely represent chamois. To this second capri{ some other less
diagrrostic and fragpentary remains were assigned mainly on the basis of size. The category of
<small ruminanty groups remains which I hesitate to attribute to ibex, chamois or, less likely, other
smaller ruminants such as saiga (see further) or roe deer. Possibly too many remains were assigned
to the chamois category.

Muskox is represented by nine quite distinctive teeth @1.1, Figs.l,2 and 4) and some
tooth fragments in BD, TT and YSS. A few postcranial fragments were added after comparison
with recent muskox skeletons in the Institut Royal des Sciences Naturelles de Belgique, Brussels
(see also Vanlerberghe, 1979).

Larger bolids are represented by a large, fragmented radius, of which the distal epiphysis
(LBS) is not fused, and by a massive scaphoid (YSS; os cmpi radiale). The proximal articular
surface of the radius shows only a shallow notch to fit the ulna and the scaphoid is rather high and
narrow with a straight and almost horizontal dorsal side; the mentioned features are diagrrostic for
Bison (Stampfli, 1963). The other remains originate from smaller bovids and are concentrated in the
upper deposits and BD; among them is a subadult ulna undistinguishable from its analog in
(domestic) cattle. On the basis of the foregoing I identified this second group of larger bovid
remains as derived from domestic cattle.
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Pl.l- (l) Upper last molar of muskox (Ovibos moschatus);YSS. (2) First or second upper
molar of muskox, TT. (3) Astragalus of reindeer (Rangifer tarandus) with cutmarks; YSS. (a)
Upper second or third premolar of muskox; YSS. (5) Canine of horse (Equus cf. germanicus);
YSS. (6) Fragment of posterior mandible of horse with cutmarks; YSS. (7 and 8) Lower third
premolar of elk Q4lces alces); BSC. (9) Subadult (?) scapula of European ass (Equus
Itydruntimts) with carnivore gnaw marks on articular and opposite, fragmented ends; YSS.
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Bone modification

Since the remains are generally rather fragmentary, the search for fossil traces of animal
or human activity on the bones produced but limited results. Moreover, several non-biological
agents can produce traces which mimic real ichnofossils (trace fossils) and I personally find it often
very difficult to attribute less distinct modifications of bone surfaces. Therefore, in what follows
only the very distinct trace fossils are inventorized.

Clear carnivore traces occur on a proximal ulna attributed to domestic cattle (STR l), on
the distal epiphysis of a humerus of horse (YSS), on a subadult first phalanx of the same species
(TT), on an innominate bone fragment attributed tentatively to horse (YYS), on the already
mentioned equid scapula fragment identified as EErus lry&untirus (YSS; P1.1, Fig.9), and on a
tibiat shaft fragment of reindeer (YSS). Very clear etching due to passage through the digestive
system of a camivore seems to be quite evident on a flake derived from a large long bone (YSS), on
two phalanges of ibex (YSS) and a cubo-navicular of the same species (YSS). The gnawing marks
could have been produced by cave hyen4 wolfor foxes, but the etched pieces point to the larger
species among this trio. However, neither hyena and wolf are frequent in our sample and hyena
coprolites do not occur. This virtual absence and the low incidence of carnivore traces suggest that
neither hyena or wolf frequented the cave regularly, as did most other carnivores.

Quite a few bone fragments show breakage and fragmentation patterns one normally
finds in archaeological sites and implicitly associates with human activity. Specific evidence of such
activity left on bones, however, consists of only two fragments with butchering marks. The first
concerns reindeer, of which the medial upper surface of an astragalus carries several clear transverse
cutmarks (P1.1, Fig.3). Such marks are frequently found on this tarsal elernent (see for example,
Guilday et al.,1962, von den Driesch and Boessneck, 1975). They obviously serve to disarticulate
the lower leg at the hock joint. Two cutmarks also occur on a horse mandible fragment @1.1,
Fig.6) They are located at the outer aboral border of the vertical r.unus, somewhat higher than
midway along this border; they slope downwards aborally. Traces on the vertical ramus of the
mandibula can be connected with the removal of the mandible from the skull, generally to obtain
access to the tongue (von den Driesch and Boessneclg ibid.). A cutmark is also visible midshaft on
a humerus fragment of wild boar from the selective backdirt sample (BD), but the remains of wild
boar are thought to be post-Magdalenian (see Taphonomy).

Some small fragments from YSS and BSC show blackisb greyish and white
discolorations due to exposure to fire, which may have been accidental. Diff.rse traces of ochre
occur midshaft on the already mentioned, almost complete horse humerus carrying carnivore
gnawing traces; they may also be accidental. Coloration by ochre has also been noted on bone
remains from the upper Magdalenian horizon at Goyet (M. Germonpre, pers. comm.).

Taphonomy

In what follows the attention will focus on the Magdalenian assemblage from YSS and
BSC, to which one can add most ofthe remains from the other assemblages (notably TT and LBS)
What is left, then, forms the post-Magdalenian assemblage. Rernains of wild boar are found only in
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BD and the uppermost deposits My first impression was that these finds belong to the post-
Magdalenian assernblage, but a perforator from the Magdalenian deposits could have been in
contact with suid proteins (NewmarL this volume), indicating that the Bl-Magdalenians might also
have included wild boar in their hunting bag, although no bones of wild boar have been recognised
in the lower deposits. The fact that the wild boar finds, representing some three individuals, one of
which is a juvenile, cluster all in the upper sequence and that boar is a typical Holocene game animal
made me decide to keep the wild boar finds in the post-Paleolithic assemblage. The preservation of
some of the remains (for example, the humerus with a cutmark) also suggests a recent origin. For
reasons discussed below, some badger remains should also be put into the post-Magdalenian
assemblage. Summing up, this Holocene assemblage would then comprise : rabbit, badger, wild
boar, domestic cat and domestic cattle. In age, these remains could range from Mesolithic to recent.

On the basis of the nature of the Magdalenian remains, the life habits of the animals
encountered, those of Late Paleolithic people as inferred from previous studies and the
modifications on the bones, we can ptzAe together the most plausible taphonomic history of this
assemblage. It would comprise three taphonomic groups sensa Gautier (1987).

The cutmarks attest to the fact that the Magdalenians butchered horse and reindeer, most
probably after having killed these animals. To this group of hunted animals, we may no doubt add
most of the other herbivores, since larger carnivores, such as wolf or hyenq occur but sporadically
in the samples.

The group of the late intrusives includes the rabbit, which probably arrived during the
Middle Ages in the Burnot are4 if not later, since this lagomorph prefers opar biotopes (c/ Van
Damme and Ervynclq 1988). Rabbits may have dug their holes in suitable places within the cave fill
and thus have reached layer YSS and perhaps even lower deposits (LGS, RS). More likely, badgers
diggtng their set contributed to the mixing of recent intrusives in the lower deposits. This would
mean that some ofthe badger remains found are derived from recent intrusives, while others may be
much older The badger remains can be combined into some six individuals; one of them is
represented in TT by a pair of mandibleq the preservation of which compares with that of the
domestic cat and rabbit remains. As is known, badgers may live for 10,000 years at the same site
(Peters et aL.,1972).

The remainder ofthe fauna seems to form the group of penecontemporaneous intnrsives.
No doubt, the reader will not quarrel over the inclusion of the frogs, the mole and the small rodents
in this category. As to the fish remains Van Neer (this volume) argues that they represent leftovers
of fish caught by people and brought to the cave. However, the bird bones do not show any
evidence of butchering and the geese, grouse and whimbrel can be explained iN prey of foxes or
some other camivore capable of catching them. Accidental death would have provided the rernains
of winged visitors to the cave such as the swallow and the owls. The latter are responsible for most
of the already mentioned micromammal remains by way of their regurgitation pellets @eville and
Gautier, this volume).

Among the remains of foxes, combining into a dozen individuals and again showing no
butchering traces, some are derived from juveniles, as one would expect if this carnivore denned in
the cave. As stated above, the foxes may have brought in many of the birds as prey. Probably the
same can be assumed for most of the hare remains, which combine into some seven indMduals;
again I saw no clear evidence of butchering on these remains. Carnivores visiting the cave much
more sporadically than the foxes, include the small mustelid trio (weasel, stoat and polecat) and the
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badger, as well as wolt hyena and bear. For the wolf or the bear a more fanciful taphonomic fate
can be imagined (see further).

Paleoecologr and ecostratigraphy

Generally speaking the composition of the BL fauna is comparable with that of other
Upper Paleolithic assemblages in the Ardennes and adjacent regions. One zuch assernblage was
excavated recently in the Aurignacian lwels of Trou Magrite and studied by the author according to
the same procedure as used for the Grotte du Bois Laiterie (Gautier, 1995). Aurignacians occupied
Trou Magrite during the late part of the Middle Weichselian (around 38-30,000 B.P.) (Otte and
Straus, 1995), before the onset of the Upper Pleniglacial harsh conditions, during which Paleolithic
people w€re no longer present in the Ardennes. Rough estimates for temperatures and precipitation
during the Aurignacian occupation of Trou Magrite (Gautier ibid.) are as follows . -10 to -20"C

(January); up to 16"C (July); 300-500 mm. The techniques used for translating faunal spectra into
climatic pararneters ([Iolo, l95l; Bonifay, 1982) do not rweal any major climatic differences
between the Aurignacian of Trou Magrite and the BL Magdalenian, because these techniques are
frustratingly incomplete and imprecise.

Another problem conc€rns the function of the sites being compared. In both the Trou
Magrite and the BL assemblages, the same major game species occur, but their relative importance
differs appreciably. In the Grotte du Bois Laiterie, ibex is more important with respect to horse and
reindeer '. 22,V/o versus l8joh for the combined layers 2 and 3 of Trou Magrite (Gautier, 1995:
p.146, Tab.7.3) In fact the difference may be greater than the numbers suggest, because quite a few
medium-sized rumirumts were left unidentified and most if not all of these could be ibex. Assuming
that all of thern are indeed ibex, the percentage of this caprid goes up to about 28,U/o. Such a
difference, if real, might reflect the specific functions of the sites, Trou Magrite being a base camp,
while the Grotte du Bois Laiterie would be a hunters' stop or short-term camp, where people

bagged more readily available resident game in the vicinity. The relative importance of horse is also
hrgher with respect to reindeer (46,6yo versus 30,60 at Trou Magrite). Because of its seasonal
migratory behaviour, reindeer may not have been so readily available during the periods when
people came to the Grotte du Bois Laiterie, the herds being dispersed either on their $rnmer or

winter pastures. Howwer, general climatic conditions may also have been drier than during the

Aurignacian at Trou Magrite. Horses prefer no doubt a drier climate with less snow than reindeer.

A third problem conc€rns the possible telescoping of faunal elements of zuccessive short

climatic phases into one assemblage. Three species at the Grotte du Bois Laiterie might be involved

in such telescoping '. Equus lrydruntirus. elk and muskox. The combined presence of E

hyfuuntimts, saiga and muskox in the Magdalenian of Chalzux @utot, 1910, Patou-Mathis, 1994;

Germonpre, in press) is reminiscent of the odd trio at Bois Laiterie. The following paragraphs

discuss the record and significance ofthe four species mentioned.

Records of E. hydruntimts rn Belgium are rare. As far as I know, they include only a
doubtfirl metatarsal from Trou du Sureau (Montaigle; Upper Paleolithic; see Otte, 1979) and

several finds from Ixelles @russels) described by Stetrlin and Graziosi (1935), from Trou de I'Abime
(early Upper Paleolithic; Cordy, 1988), Sclayn (Eernian and Pleniglacial; Simonet, 1992) and, as

alreadv noted. from Chaleux @utot, 1910; Patou-Mathis, 1994). The biostratigraphical and
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paleoecological significance ofthis small equid, now considered to be related to the extant zebras, is
far from clear (Groves, 1986; Bonifay, 1991; Forsterl 1990; Forsten and Dimitrijevic, 1995). No
doubt, the European ass was a stenotypic equid which could coexist with the larger, true horses
under specific conditions. The records indicate that it did not tolerate the severe cold acceptable to
horses, and according to Bonifay (1992), it signals cold- temperate and dry climates. The same
author refers to the complunentary distributions of European ass and saiga already noted by
previous authors, but offers no explanation. Attention has also been drawn to the substrate q?e as a
limititg factor for the distribution of European ass (Groves, 1986), but what the precise substrate
requnements of.E lry&antirws would be is not clear to me. The slenderness of the iegs suggest that
the European ass preferred hard substrates, while its narrow snout may have made browsing easier
than for true caballoids (Forsten, 1990).

The record of elk (moose) in the Belgan Quaternary is also quite restricted; a
comparable situation exists in adjacent countries (Gautier et al., 1986). No doubt, this meagre
record reflects the ecological requirements of this large species as well as its non-gregarious nature.
Elk prefers lightlv wooded terraiq where in summer one finds it in ma$hy ar"as neat water, in
winter it moves to higher ground. Its diet consists mainly of leaves, bark and herbs, but almost no
gftBses. Thus one has come to regard it as an indicator of interglacial and interstadial conditions, or
reforestation. However, do the feu, BL finds warrant a conclusion in that sense? As indicated, elks
live mostly by themselves, forming pairs in the mating seasons or small bands in winter. The gallery
forest in the Manse Valley and on its slopes may have sufficed for a restricted number of ekJtiving
under otherwise still rather harsh conditions and which became victims of opportunistic hunting.

Up to now only swen Belgian sites have yielded muskox remains (Van Lerberghe and
Gautier, l98l). Four of the occurrenc€s are located in the so-called Flemish Valley or its tributaries
and would date from the Early or Mddle Weichselian (c/ Germonprl, 1993). The other records
come from the Magdalenian at Goyet and Chaletrx and fiom Trou Rzuviau @urfooz). In the latter
cave, a small and mixed assernblage of Mousteriarr, Aurignacian and Upper Perigordian or
Ndagdalenian artefrcts and a diverse mammalian fauna have bee'n recorded (Otte, I979)t. Since we
know now at leas three Magdalenian sites with muskox, the finds in Trou Reuviau can perhaps be
athibuted to the Magdalenian also. According to Cr6grrt-Bonnoure (1984 and,1992), Ovibos made
several incursions into Western Europe, but it would seem that most records date from the later
Weichselian. At the end of Wurm Itr (ie., the end of the Upper Pleniglacial), the species apparently
crossed the Pyrenees, as indicated by a find from the Catalonian cave of Arbreda near Serinya
Extant muskoxen are typical tundra inhabitants. In summer one finds thern near rivers and lakes,
while in winterthey move to higher ground deflated of snow by the wind. Their diet consists mainly
of sedges, creeping willow and similar stunted vegetation; herbs, mosses and lichens are minor
dietary components (Weniger, 1982. p 89) Muskox is generally regarded as a indicator of cold and
dry climate with reduced precipitation. At the end of the Pleniglacial, conditions for the expansion
of muskox in Western Europe apparently became optimal and therefore this ruminant became, in
my opinion, a quite regular prey of the Magdalenians in the Belgian Ardennes. In the early phase of
the BL analysis, it occurred to the writer that perhaps the Magdalenians had acquired new hunting
techniques as a result of which they could include muskox in their game bag; thus the animat rnight
have become much more visible in the archaeozoological record. However, muskox herds form a
ring formation when attacked and are then easily dispatched with lances and arrows (Miinzel, 1987:
p.2ll); no doubt spears or other projectiles can do the job also. Most probably the sudden
appearanc€ of muskox in the Ardennes Magdalenian would hence not result fiom some new
invention in cynegetics.
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Saiga antelope is not present in the BL assemblage, but as already said, its presence in the
Magdalenian of Chaleux invites comments. This record goes back to Dupont (1871) and was
repeated by Charles (1993 and 1994) and by Patou-Mathis (1994). Dupont (1871) also records
saiga from fluviatile deposits in Lower Belgium. Hasse (1931) discusses this find (Gent-Terneuzen
channel) and adds one more (HemiksenL Antwerp). No doubt, these occunences originate from the
so-called Flemish Valley or its tributaries; most of the fossils in these deposits are Lower or Middle
Weichselian, but Late Glacial deposits also occur (Germonpr6, 1993). Cordy (1976) records the
saiga in the Aurignacian of the Trou du Renard, but does not provide an inventory. The occupation
of Trou du Renard dates to about 22,6O0 8.C., and has been placed in the so-called Interstadial of
Tursac (Otte, 1976 and 1979). According to Delpech (1983) and Katrlke (1992), saiga expanded
into Western Europe during the late Saale Glaciation and also during the late Weichseliaq more
precisely during Dryas I and Dryas II, when dry continental climates prevailed with reduced snow
cover. Historical records demonstrate that saiga has occupied the Eurasian continental steppic plains
with a preference for its drier and semi-arid components, but the species has also been encountered
in wooded steppe. Its food consists of grasses, herbs and small shrubby vegetation (Bannikow,
le63).

Germonpr6 (1997, in press) provides a critical appraisal of the ecostratigraphical
subdivisions and clronometric boundaries of the Late Glacial. On the basis of geological and
paleobotanical data, it would seem that the Pleniglacial waned around 15,000 B.P. and the lower
boundary of the Oldest Dryas (Dryas I; Alteste Tundrenzeit of the Germans) can be placed there.
The climatic amelioration of the Bolling period would follow about 14,700 B.P. by calibrated
radiocarbon dates, and the return of the harsher conditions of the Older Dryas (Dryas II, Altere
Tundrenzeit) would fall around 14.100 B.P. (calibrated). The Oldest Dryas is very generally
charaaerised by an open tundra/steppe landscape. During the Bolling pero4 this open landscape
acquired a richer cover with more, and less stunted, trees, mainly birch. An increase of water
discharge indicates precipitation rose and this caused an increase of erosion of the landscape not yet
well protected by vegetation and a concomitant increase of fluviatile sedimentation. According to
Germonpr6 (ibid.), the calibrated radiocarbon dates indicate that the Magdalenians might have
visited the Belgian Ardennes already before these Late Glacial changes. Thus Chaleux may have
been occupied from the end of the Pleniglacial to the early Dryas I, according to the AMS-dates,
while the conventional dates prolong the occupation into the Bolling period. For the Grotte du Bois
Laiterie only AMS-dates are available, they indicate occupation essentially during the terminal
Pleniglacial and most of Dryas I. The occupation periods of other cave sites point in the same
direction.

At Chaleux we encounter the rather odd combination of muskox with saiga and Equus
hydnutirus, two species one associates with steppic conditions. Perhaps telescoping of late
Pleniglacial to early Late Glacial elements has occurred in the deposits which may have formed in
the course of iterative visits of Magdalenian people during a period of about half a millennium. A
comparable scenario can be applied for the Grotte du Bois Laiterie, where muskox, Equus

Mruntirus and elk (moose) form the odd trio. E. lrylruntirus and eland may point respectively to
occupation during Dryas I or Bolling while muskox may be a late Pleniglacial (or early Dryas I?)
component. Goyet would have been occupied mainly in the early Dryas as was the Grotte du Bois
Laiterie, but here muskox could be an indicator of occupation in the very late Pleniglacial At
Chaleua saiga may be regarded as a guide fossil, indicative of the presence of the Magdalenians at
that site in Drvas I times.
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The foregoing discussion assumes that the hunting bag of the Magdalenians in the
Ardennes included the herbivores adduced as evidence for telescoping of faunal elements. In the
case of Bois Laiterie, one could argue, for example, that perhaps the muskox remains do not result
from hunting and that they pre-date the Magdalenian occupations. Similar doubts could be voiced
for other sites. To me, they seern to flout the principle of most parsimonious explanations. As to
constructs referring to mosaic landscapes and persistent remnant populations, I am not convinced
they are applicable in the case of larger herbivores and at the time scale of the wents under
discussion.

Hunting near the Grotte du Bois Laiterie

The contents of the three groups established in the section on taphonomy cannot be
given precisely. Thus people may have included a few birds in their hunting bag, as well as some
hare, as indicated by an endscraper which tested positive to anti-rabbit serum (Newman, this
volume). The immunological data zuggest that wild boar was also on the menu, but the animal is not
visible in the faunal samples. These same data confirm the hunting of some bovine, either muskox or
steppe bison, both present in the faunal assemblage. The Magdalenians rnay also have killed some of
the carnivores, while some herbivores may have been prey of wolf or hyaena. One can fi.rttrer
imagine that the few remains of wolf or bear, being phalangeg derive from pelts used by people and
presenting thus widence of some hunting episode perhaps not directly related to the occupation of
the cave.

For cleamess' sakg Tab.2 zummarizes the putative modmum composition of the bag of
larger hunted game the excavation obtained. For those interested in minimum numbers of
indMduals (MNI), these numbers have been added in this table. They are based on the combination
of dental and osteological elements into individuals and are given per sample or assemblage. Since il
is assumed that all the material attributed to the Magdalenian represents the leftovers of one
occupation period, albeit most likely intemrpted and iterative, the last column gives the MNIs for
the combined samples or assernblages. These same global MNI's can be found in Tab.l. Because of
the restricted size of the samples and the quite fragmentary nature of the material, very small MM's
were obtained which are of little or no significance or use. The author has explained elsewhere his
dislike ofMNI's (Gautier, 1984).

On the basis of the osseous remains studied in this paper, not much more can be said
about hunting at the Grotte du Bois Laiterie. One unworn canine of horse indicates the presance of
a young stallion. In domestic horses deciduous canines are generally not present and the permanent
ones erupt about the time the wisdom teeth erupt (see Silver, 1969; Brommler, 1954; Muylle e/
a1.,1996); the BL stallion may hence have reached the age of some four years. Observations of wild
and feral horses (Monagarq 1982; Berger, 1983; kvine, 1983; Mohr and Vo[ 1984) indicate that
horses normally live in family and bachelor groups. Family groups are composed of a leading
mature stalliorU his harem of three or four mares and their offspring. From the age of two on, males
leave the family group and join bachelor groups. Normally, they live with such groups for some five
years before they succeed in establishing their own reproductive unit. The BL hunters apparently
attacked such bands. In my opinio4 nursery herds are easier targets, because ofthe presence of
colts and perhaps the more predictable behavior of these well organized aggregates. Or was this
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stallion handicapped and therefore an easy victim? Whatever is the case, the foregoing may be an
indication of rather opportunistic hunting ofwhatwer came into view.

Tab.2 . Larger game presumably hunted during the Magdalenian in Grotte du Bois Laiterie(a).

TT YSS BSC total others total
Glebal
MNI

horse
Eq.Iry*untinus
reindeer
red deer
elk {moose)
chamois
ibex
small ruminants
muskox
bison

o?)
e(2)'9)

3 ( l )
l ( l )
3 ( l )

46(2)
1 ( l )

4o(3)
3(2)
3( l  )
lo(1)
24(r)
7 ( l )
I  l ( l )
2(r)

8(2)

4(1)

zit)
1 (  1 )
4( l )
l ( l )

l ( l )

s8(2)
1( l )

53(3)
5(1)
s(l)
l  l ( l )
3  1 ( l )
e(l)
l4 (1)
3( t )

3(1)

l7 ( l )
l ( t )
1 ( l )

6( l )
5( l )
l ( l )
l ( l )

6 l
I

70
6
6
l l
37
l4
l 5
4

3
I
4
I
I
I
2
I
2
I

totals 22(8) r47(14) 2l (8) le0(13) 3s(8) 225 t7

(a) The numbers between brackets in the columns for the separate layers, samples or
combinations of these, give the MNI for these divisions.

The remains provide also scanty evidence of seasonal occupation. Assemblage YSS
contains an incomplete, deciduous lower molar (dP3 / dP4) of reindeer which is but slightly worn.
Present-day reindeer are said to calve from May to July @eniger, 1982). Thus the fawn concerned
would have died a few months after birth (see Bouchud, 1966 p.106, fig.4.1), i.e., the
Magdalenians might have dispatched it in the later wann season. Another fragmentary tooth (lower
l|dll2?) shows no wear. The first molar erupts after some tlree monttrs, while the second molar
would do so about a year later (ibid); perhaps this second young reindeer tooth represents another
animal killed during the warm season.

The foregoing inference accords quite well with the data on seasonality provided by
other studies. Van Neer (this volume) argues that people caught the fish found in BL at the end of
the cold season or during the eady warrn season. As to the analysis of the cementum annuli
provided by Stutz (this volume), two teeth of reindeer, both from the main Magdalenian deposits,
suggest that the corresponding individuals met death in summer or fall. The analysis of the bird
remains @eville and Gautier, this volume) does not provide straightforward evidence for seasonal
occupation. However, grey laggoose and whimbrel may have been zummer guests in the Ardennes
in the late Pleistocene. If such was the case, the Magdalenians had access to these waterbirds only in
the warmer period ofthe year.

The three main large game species intraskeletal distributions are summarized in Tab.3.
The small size of the samples and the fragmentary nature of the material make it impossible to
extract much reliable information from these distributions. They suggest that the bodies of the three
species often arrived more or less complete at the site. The virtual absence of vertebrae or ribs
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skeletal dsrnent horse reindeer ibex

antler
skull ,,:
mendibte ,
teet(a)
tooth ts(b)
vertebrae
c cartilages
hurnerus
radius
eutiars
innominate
fetrh:f

tIbla

carpals/tarsals
mstapodial
Fhalalx 1 :
Phalatx-,Z: ,',, ,
Phalanx3:
vestig*l phdanges
sesamoid

4
t4
25

i
I
:
J

2
2
1
I
I

6

5

I
4
4
I
5
2
4
I
I

8
7
l3
4
3

6
I

;
2

;

a
L

;

4
J

9
4

totals 6 l 70 - -
J I
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should not be taken as an indication that these were left at the kill site- because elements of the axial
skeleton are easily fragmented and often end up in the category of the unidentified fragments
Indeed, some remains of rib and vertebrae occur in the samples of unidentified mateial. Moreover,
costal cartilages of reindeer were identified. These characteristic elements would not be present if
axial skeleton parts were not brought to the cave, since they are associated with the latter (Bouchud
and Desbrosse, 1972). The Magdalenians had probably not much difficulty carrying whole or
minimally butchered carcinses of reindeer, ibex or other game of comparable weights. Heavier
game, such as horse or larger cervids, may have been cut up before transport. Thus the heads of
horse, evidenced by loose teeth and mandible fragments, may have been brought to the cave. The
Aurignacians of Trou Magrite also seern to have brought most parts of their prey to their shelter
(Gautier, 1995).

Tab.3 : Intrasquelettal distributions of major game species
in the Magdalenian of Grotte du Bois Laiterie.

(a) complete or at least half of the tooth preserved;

(b) less than half of the tooth preserved.
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Summary and conclusions

The faunal samples studied in this paper are restricted and fragmentary and it should be
stressed that their analysis provides but incomplete and sometimes rather hypothetical rezults. Two
major assemblages can be distinguished. The post-Magdalenian assemblage dating from the
Mesolithic to the recent period, comprises rabbit, badger, wild boar, domestic cat and domestic
cattle. The composition of the Magdalenian assemblage, mainly represented by samples from the
test trenches (TT) and layers YSS and BSC can be found in Tab.l. This assemblage divides in a not
very precise way into three taphonomic groups. Late intrusives related to the post-Magdalenian
include rabbit and budgo, while the penecontemporaneous intrusives include various
microvertebrates (anuranq mole, rodents), probably most remains of hare, as well as most of the
rernains of foxes and the other much less frequent camivores (wo[ hy"na bear and the mustelids).
The main game animals hunted by the Magdalenians appear to be horse and reindeer, (each with
one osseous element bearing cutmada) and ibex. Other larger game probably hunted is much less
frequent and includes Equus hyduntirus, ek (Alces alces) and muskox. The latter trio suggests
that the shelter was occupied over a long period from the end of the Pleniglacial (muskox) to the
Bolling period @. lry&antirus, elk?). Other Magdalenian cave sites in the Belgan Ardennes also
seem to pres€nt evidence of the eady colonization of the region by the N,tagdalenians, as well as of
the telescoping of elements in their faunal assemblages. Among the horse remains, an unworn
canine probably indicates the presence of a young bachelor no longer living in a nursery herd. Ibex,
which lives in not very mobile herds, is quite well represented and may have been bagged in the
immediate vicinity of the shelter. The bachelor stallion and the ibexes can be interpreted tentatively
as indicating oppornrnistic hunting of whatever game was available in the immediate site catchment.
One deciduous tooth of a reindeer fawn, with restricted wea.r, suggest occupation in the wanner
period of the year, during the calving season of reinder or shortly thereafter. A unworn
fragmentary molar of reindeer may pertain to another warn season kill. Comparable results with
regard to the nature of the occupation are provided by the fish and the cementum annuli analysis;
the presence of migratory waterbirds can be interpreted accordingly, 1.e., occupation during the
warmer s€ason. The intraskeletal distributions ofthe major game species suggests transport of more
or less complete carcases to the cave.
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SEASONALITY OF MAGDALENIAN CAVE OCCUPATIONS
IN THE MOSAN BASIN:

CEMENTUM INCREMENT DATA FROM BOIS LAITERIE,
CHALEUX. AND THE TROU DA SOMME

A. J. Stutz

Introduction

In this chapter, we present results of cementum increment analysis of an ungulate tooth
sample from the Magdalenian layers of the Grotte du Bois Laiterie. We also present the results
of analysis of Magdalenian samples from three other Mosan Basin sites. the Trou de Chaleux,
the Trou da Somme, and the Trou des Nutons d Furfoozt . Seasonality studies of late glacial
Belgian archaeological assemblages have not been extensive; our^samples provide the only
cementum informition available for the Mosan Basin Magdalenian'z. While limited in scope,
our results certainly complement information we have gained in the 1980's and 1990's from
recent excavations and reanalysis of old collections (this volume; Charles, 1994a- Dewez,
1987; Otte, 1994\.

In particular, the cementum increment data presented below can be combined with
other faunal information in order to address the continuing debate about the seasonal nature
Late Glacial occupation of Belgium. Sturdy (1975) and Gordon (1988) have suggested that
Late Glacial hunting economies throughout Central and Western Europe were organized
around the annual migrations of reindeer (RangiJer tarandus). This species does dominate the
assemblages of a very large proportion of Late Glacial European sites, but there also appears
to have been considerable variability across Europe and over the course of the Late Glacial in
the diversity and proportions of ungulate species hunted. The Mosan Basin Magdalenian
archaeofaunas deviate markedly from the reindeer-dominated pattern; therefore, their
composition is not easily compatible with the <herd-following hypothesis>. The assemblages
from Mosan Basin Magdalenian sites exhibit a diverse range of ungulate species, and it is wild
horse (Equus.ferus) that is most common (see Charles, 1994a). Chaleux represents the largest
assemblage and best-known example of this pattern (Charles, 1994a; Dupont, 1872; Patov-
Mathis, 1994). Bois Laiterie and the Trou da Somme contain smaller archaeological
accumulations, but the ungulate fauna are distributed similarly: wild horse is the most cornmon
taxon in assemblages that include large and medium cervids, large bovids, caprids, and
sometimes wild boar (Gautier, 1994;Leotard, 1988a, 1988b). Nutons appears to have had only

The cementum increment data from these three sites was first presented in Stutz (1993).

To date. Gordon (1983) has published reindeer cementum increment data from the Ahrensburgian site
1
2
of Rdmouchamps.
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a trace faunal component associated with its very small Magdalenian lithic assemblage
(Charles, 1994a; Dewez, 1987), but an Equus fenrs phalanx with cut marks has been directly
dated by AMS 'oC assay to Magdalenian times (Charles, 1994a,1994b).

Arguments for a specialized reindeer economy also require summer seasonality of
Mosan Basin sites, since the Ardennes or the northwest European Plain would have provided
calving grounds and rich summer forage for reindeer herds (Gordon, 1988; Sturdy, 1975). The
cementum increment data from Bois Laiterie, Chaleux, and the Trou da Somme suggest a
different scenario. while individual sites might have been preferentially utilized in one season,
Magdalenian foragers resided in the Mosan Basin during winter as well as summer.

Cementum Increments and Season of Death in the Archaeological Samples

Cementum is a mineralized tissue that is deposited on the surface of the tooth root, and
it functions to anchor the roots to the periodontal ligament. In most ungulate taxa"
cementogenesis proceeds at a slow, but seasonally variable rate throughout the life of the
tooth. The rougbly semiannual change in cementum growth, which is most likely related to
seasonal variation in diet', produces tree-ring-like increments. A ground thin section of a
tootb when viewed through a microscope in transmitted cross-polarized light, reveals
cementum increments as alternating translucent and opaque bands.

At least in some environments, equids are an important exception to the ungulate
pattern of cementum formation (Stutz, unpublished data; but see Burke, 1993, 1994: Burke
and Castanet, 1995; O'Brierq 1994). Efforts to identi$ seasonal incremental structures in the
cementum of horse teeth from Chaleux have been unsuccessful (Stuta unpublished data). This
obviously leaves a gap in our koowledge about residential mobility among Mosan Basin
Magdalenian groups, because horse appears to have such an important focus of Magdalenian
hunting in this region. However, the to<a we have included in our study sample give us a broad
view of the hunting and butchery of those ungulate prey that supplemented horse for Mosan
Basin Magdalenian groups. Our sample includes reindeer (Rangifer tarandus), elk (Alces
alces), musk ox (Ovibos moschatus), and ibex (Capra ibex)a .

Several sources ofdata suggest that bands in cementum form in respons€ to regular seasonal shifts in
diet. Contrclled feeding experiments on domesticated nubian g@ts(Capra hircas) illustrate how changes in the
physical and nutritional qualities of diet affect cementum increment formation (Lieberman 1993a, 1993b,
1994). Keeping in mind the results of the l?eeding experiments, we c:n examine ecological data on annual
foraging cycles (and possibly endocrine-related physiological cycles, and periodicity in mating and birth events)
to infer the parameters on the rate of cementum growth, its mmposition, and the orientation of the collagenous
fibers that give cementum flexibility and a structural anchor to the periodontal ligament (cf. Lieberman 1993a;
1993b, 1994; Lieberman and Meadow 1992; Spiess 1990). Finally, we can utilize analyses of cementum
increments in the teeth of modern wild ungulates of known age and season of death (Gordon 1988; Grue and
Jensen 1979;Kl*ezal1988; Klevezal and Kleinenberg 1969; Lieberman 1993b, 1993c; Pike-Tay l99l; Spiess
1976, 1990). These results reveal that the timing of formation of these semiannual cementum increments
corresponds to the timing ofseasonal changes in diet.

The ibex, reindeer, elk, and musk ox specimens from Bois Laiterie were excavated during the 1994
and 1995 campaigns. The Chaleux specimens were excavated by Otte et al. from the cave's terrac€ and enuance
(cf. Otte 1994). The Trou da Somme material was recovered by LCotard (1988a, l9s8b). The Magdalenian
layers from these three sites included remains of stone-paved floors, antler sagaies with bevelled bases, and
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Analysis of modern Rangifer, Ovibos, and Alces field specimens of known age and
season of death demonstrates that populations of these taxa throughout North America and
Europe - regardless of latitude, altitude, or microhabitat - exhibit growth of <translucent>
cementum from spring (usually late spring) through late fall or the beginning of winter
(November through January), and of (opaque) cementum through winter and perhaps early
spring (Grue and Jensen, 1979.p.13-17 and references therein; see also Gordon, 1988; Pike-
Tay,l99l; and Spiess, 1976,1990). There is no comparably thorough documentation of the
timing of growth of translucent and opaque cementum in modern ibex. However, other
Ovicapridae inhabiting cool, continental regions exhibit a similar timing of translucent and
opaque band growth (Grue and Jensen, 1979).

Determining Season of Death

Season of death is approximated from the optical nature of the tooth's youngest,
outermost acellular cementum band, which can be seen most clearly at and just below the gum
line (Fig.l).As discussed above - and this cycle characterizes only those ungulate populations
occupying temperate and subarctic habitats - an opaque outer increment indicates that the
animal died in winter or early spring; a translucent outer band demonstrates a death in late-
spring, summer, or fall. It is also possible to infer season of death more precisely. Lieberman
(1993b) and Spiess (1990) have shown that the growth rate of a seasonal increment is
statistically predictable, so that one can maintain, for example, that a Rangifer molar with a
very thick outermost translucent band (e.g., >15 mm) died near the end of that growth phase,
or, conservatively, between October and December.

It is stressed that variations in the rate of cementogenesis do occur. In order to err on
the side of caution, we only make precise season of death determinations when the outermost
band is either very thick or very thin. We estimate the width of the outermost band relative to
that of the same band (translucent or opaque) from the previous year (cf. Spiess, 1990). Tab.l
shows the seasonal relationship between <<thin>, <mediumr>, and <thick> outer bands and
season of death. A medium band is approximately the same width as the previous year's band; a
thin band exhibits <50yo of the width of the previous year's band; and a thick increment is
>L1OYI of the previous year's band. The width assessments represent an increment's width
relative to the thickness of the same band (translucent or opaque) from the previous year. We

also caution that precise determinations of season of death in subadults (<3 years)display
relatively high error ranges, because young animals are most likely to undergo fluctuations in
growth rates from year to year (Spiess, 1990).

lithic assemblages with high proportions of backed bladelets. The Nutons reindeer material is not positively

associated with the small Magdalenian lithic and antler point assemblage from the site. Charles (1994a, 1994b)
has demonstrated that Dupont made no stratigaphic separation between Late Glacial and Holocene deposits;
she reports an AMStoc date on a Nutons red deer (Cervus elaphus) bone at ca. 2000 BP. The reindeer from
Nutons are certainly Pleistocene in age, and consequently, they might reflect Magdalenian hunting and
butcherv.
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Tab.l

CEMENTI.]M INCREMENTS AI..ID SEASON OF DEATH
Outermost Cementum Increment

Appearance and Width t Season of Death Aonroximate Months**
Opaque Winter - Earlv Sorinc January - April
Thin Traslucent Late Sprine - Earlv Summer Mav - Julv
Medium Translucent Summer - Fall June - December
Thick Translucent Fall October - December

* The (opaqueD and <translucenD terminology refers here to cementum's analysis under
transmitted cross polarized light.

** See Gordon 1988, Grue and Jensen 1979, Pike-Tay 1991, Spiess 1976 and 1990.

In order to <read> the cementum bands in an archaeological tooth the researcher
requires a method of obtaining a cross-section view of the archaeological tooth and a means of
observing and assessing the cementum itself We follow the petrographic thin section
procedure described in Lieberman et al. (1990). For most specimens we only prepared one
section through the tooth from crown to apex in a mesio-distal plane. However, if the
cementum appeared abraded, we prepared additional sections in order to increase the surface
area analyzed. The polished thin sections were observed under cross-polarized transmitted light
on an Olympusru BH-z bifocal microscope at magnifications of 40x, 10Oa and 20Ox. The
higher magnifications have proved essential in distinguishing cementum increments in poorly
preserved archaeological teeth.

Materials, Results, and Conclusions

Nearly half of the thin sections reveal cementum too poorly preserved to convey season
of death. Positive results, then, are indeed limited in scope. However, ibex teeth from Chaleux
and Trou da Somme provide two independent indications that Magdalenians occupied the
Mosan Basin during winter or early spring. One reindeer specimen from Nutons also reveals
winter-early spring death; if the Nutons reindeer remains are associated with Magdalenian
activity, then we have three separate instances of cold-season occupation of the Mosan Basin.
These cementum increment data are consistent with the hypothesis that a <Magdalenian
regional band> occupied the Meuse River valley year-round during the Bolling oscillation
(Straus et al. n.d.). The reindeer teeth from Bois Laiterie provide two examples of summer or
summer-fall kills. In part, this information prol'ides additional confirmation for the year-round
occupation hypothesis. It also hints that reindeer were hunted primarily in the summer or fall
(two of three specimens from Nutons exhibit the same seasonality as the reindeer from Bois
Laiterie). If future finds do support this trend, it would indicate that as Sturdy (1975) and
Gordon (1988) have asserted, Late Glacial Rangifer populations utilized the Ardennes as a
calving ground and for summer forage. During the Bolling oscillation, though, reindeer
provided a significant but minor - and perhaps seasonal - supplement to a Magdalenian hunting
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economy that appears to have focussed largely on Equus (Charles, 1994a; Patou-Mathis,
l9g4). We contend that the results reported above help to illuminate the diversity of human
social and economic adaptations that characterizes the end of the Pleistocene in Europe (Otte,
reez\.

Tab.2

Results of Cementum Increment Analysis from Bois Laiterie (BL), Chaleux (CHA),
Trou da Somme (TDS) and Trou des Nutons d Furfooz (FUR).

unidentified small cervid or caprine, possibly chamois (Rupicapra rupicapra).

The Trou des Nutons (Furfooz) specimens were recovered by E. Dupont's team in
1864. They are not definitely associated with the Magdalenian component of this site.

,:41 r,,:;,r,';', O*,,*,. .'........,......'..,'.'

Bl;itt,,Lt,',t' CBL
v7-22

R. tarandus r. mandible
P4 med. translucsnt summer-fall

CBL
T6-30.1

O.moschatus r. mandible
P2 n.a. n.a.

iBE:,,,1::,, CBL
u6-21l

Capra l. mandible
Ml or M2 n.a. n.a.

BL 4' CBL
v9-3

Capra l. mandible
M2 n.a. n.a.

BL',t,53:,,,,,:,CBL
v2-s

R.tarandus l. mandible
P4
M I
M2

n.a.
med.-thin translucent
med. translucent

n.a.
summer
sunnner-fall

Bl;1ffi CBL
w3-5

Alces alces isolated r.
lower Ml n.a.

n.a.

ffi.,5,rr',.',,Cha R6
n3

Capra r. mandible
M2 opaque

wmtar -

earlv snrins

Cha R6
128

Capra r. mandible
M I n.a. n.a.

rDs...,1TDS 88
P2l  -51

small
ungulate*

l. maxilla
M 1 med. translucent summer-fall

;1p$,,,2 TDS 8E
o2t-t37

Capra r. mandible
M2 med. translucent summer-fall

E. Dupont
2533

R.tarandus l. mandible
P2, P3, MI
M3

med. translucent summer-fall

uu*' I
* : t : : : : : : : . : , : r  : : :

E.Dupont
2533

R.tarandus r. mandible
MI -M3 med. translucent summer-fall

FUR....,..1
*:*::':.:: '::::::::

E.Dupont
2533

R.tarandus l. mandible
do3 opaque

rvinter -

earlv sprins
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FISII REMAINS FROM THE UPPER MAGDALENIAN
IN THE GROTTE DU BOIS I.AITERIE

W. Van Neer

Introduction

A survey of the literature shows that fish remains have only seldom been reported from
Paleolithic sites in Belgium. The Caverne Marie-Jeanne yielded some fish bones from Middle
Paleolithic levels that were tentatively identified as 'percomorph' (Gautier and de Heinzelirl
1980), whereas six remains of 'freshwater fish' were found in a layer with a mixture of
Aurignacian and Neolithic material from the Grotte de la Princesse at MarcheJes-Dames
(Gautier, l98l). Finally, a vertebra of the European catfish (Silurus glanis) has been reported
from a Magdalenian level in a cave at Neviau, about 5 km south of Namur (Gltay, l93l).
Because of the foregoing, the fish bone sample from Grotte du Bois Laiterie, although small in
size, may help to understand better Paleolithic fishing in Belgium.

The Grotte du Bois Laiterie is situated on the north-facing side of the Burnot gorge at
about 50 metres above the Burnot valley floor. Human inhabitants of the site had access not
only to the Burnot affluent, but also to the Meuse located about 500 metres farther east. The
former hydrological situation probably differed from present-day conditions, but the general
geological setting was more or less similar. Temperatures were lower than today and this must
have influenced the behaviour of the fish. As to the samples, fish remains were collected mostly
in layer YSS, the main Magdalenian deposit. A few finds originate from LBS, the partially
disturbed layer overlying YSS near the mouth of the cave, while the original test trenches (TT)
dug into YSS yielded only one fish bone. More information on the site, its context and samples
can be gleaned from the other contributions to this volume.

Material

The remains were identified with the aid of the comparative collections housed in the
Royal Museum of Central Africa, Terrnrren. Specimens were first brought to skeletal element
and to species and then the corresponding fish length was estimated by direct comparison to
modern specimens of known length. The estimates are given by classes of l0 cm length (Fig.1).
Tab.l summarizes the finds per level.
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Solmo truttafario (brown trout)

LBS: 2 precaudal and 2 caudal vertebrae;

YSS: I keratohyal, I quadrate, I articular, 14 precaudal vertebrae, 15 caudal vertebrae, I
precaudal or caudal vertebra,4 scales; total3T specimens.

The morphological distinction of bones from the brown trout Salnro trutta and the
Atlantic salmon Salmo salar is very subtle and in many cases impossible (Le Gall, 1984; Desse
and Desse, 1976). Le Gall (ibid.) mentions small differences on the outer morphology of
precaudal and caudal vertebrae, whereas Desse and Desse (ibid.) demonstrate a great deal of
intraspecific variation and overlap between both species when frontal radiographs of vertebral
centra are used. Lepiksaar and Heinrich (1977) report that the widthJength ratio of the
keratohyal is a good distinguishing character, as they found an index of 25.2 to 32.1o/o in
salmon and of 17.2 to 22.2oh in brown trout. For the comparative material at Tervuren, we
computed an index of 35.7%o for salmon and indices of 22.3 and 24.3%o for two brown trout
specimens. The keratohyal specimen found at Bois Laiterie Cave is slender as in the brown
trout, with an index of 23.5%.

The reconstructed sizes (Fig.l) of the well preserved brown trout remains are between
30 and 50 cm SL 1: standard length, i.e., length fromthetip of the snout to the base of the
tail). Most of the vertebrae show growth bands which theoretically can be used for analyses
such as ageing, calculation of the growth rate and establishment of the season of death
(Casteel, 1976). However, a large number of the BL vertebral centra are poorly preserved, the
margins especially being weathered. Reading of the growth zones and establishing the amount
of marginal growth is hampered in many cases. Nevertheless, it is clear that most of the
salmonids were caught in their fourth or fifth year (4+ and 5+ in ichthyological jargon). The
archaeological relevance of this is minimal, but the ages obtained confirm the identification of
the salmonid vertebrae as brown trout. Atlantic salmon of such ages are much larger. All the
vertebral centra of which the margins seemed intact had a relatively wide outer growth zone.
This indicates that the fish died at a moment when their last rapid growth season was over. The
potential of this observation for seasonality will be discussed below.

Thymal lus t hymal lu s (grayling)

YSS: I frontal, I articular, I precaudal vertebra.

The very distinct morphology of the two cranial bones allows an unequivocal
identification as grayling, whereas the damaged precaudal vertebra can be labelled only through
the small anatomical details described by Le Gall (1984). All grayling bones belong to
individuals of 30-40 cm SL.

Lota lota (burbot)

TT: I caudal vertebra;
LBS: 2 precaudal vertebrae;
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YSS: I otolith, 1 premaxilla, 2 quadrates, 2 cleithra, 13 precaudal vertebrae, I caudal
vertebra, total 20 specimens.

The distribution of the reconstructed fish lengths (Fig. I ) demonstrates that most of the
burbot specimens measure between 40 and 60 cm SL. An attempt was made to use the
incremental growth structures of the vertebral centra for the determination of the individual
ages and the season of death, but several difficulties were encountered. Compared with the
salmonids, the seasonal bands in burbot vertebrae are less clear. Moreover, the vertebral centra
are more heavily weathered and the margins are most frequently affected. The specimens
permitting a reasonably good reading indicate that the majority of the burbots were captured
when 4 or 5 years old.

:'.::'.,:,:T'l/I',::,,:,,1:,tBs tt5$ i

,,,,,', A.'llffin$,:ftdo
;,irt:t,ffiy9ffi,1{iffilf,.:

4 37

J

I ) 20

:'..:,:'tOtf,I:,iffitifi€d, I 6 60
I 6

Tab.l- Fish remains found in the different archaeological levels.
The numbers represent number of specimens

Taphonomy and Magdalenian Fishing

The mammalian fauna (Gautier, this volume) demonstrates that the cave has been
visited by man and that several carnivores also temporarily inhabited the place during the
considered period. The identified carnivore remains derive mainly from foxes, with only small
numbers of badger, polecat, weasel, stoat, wolf, hyena and bear. Although some of those
carnivores may contribute significantly to the deposition of bones, it is believed that the fish
remains are mainly derived from fish that were brought to the cave by man. The large size of
the fish (mainly between 30 and 60 cm SL) excludes the smaller mustelids (weasel, stoat and
polecat) as possible taphonomic agents. The distance of the Burnot and Meuse to the cave,
together with the difficult access to the site, seem to exclude the other carnivores also, as
major accumulators of the fish bones. Fish do not belong to the usual food of badgers but these
animals occasionally eat them as carrion. Salmon stranded as a result of disease along a river in
the neighbourhood of a large badger set have been found in scavenged condition in the
undergrowth back from the river bank. On two occasions, skeletal remains of salmon have
been observed in a set at about 200 metres from the river, but there exists only one eye-witness
account of a badger actively capturing fish from shallow water (Neal, 1986). Fish is usually not
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mentioned as a food item in foxes (Lloyd and Hewson, 1986; Broekhuizen et al., 1992);
however, since they are opportunistic feeders it is likely that they sometimes catch spawning
fish in shallow water (Maitland and CampbeIl, 1992, p.126). Hyena and wolf also eat fish
occasionally (Ewer, 1973), whereas bears are known to prey actively on migrating or spawning
salmonids. Generally, all the aforementioned carnivores feed rarely on fish and the few existing
observations on their ichthyophagous behaviour show that the catch is consumed in or near the
water. The same is true for the otter, the only real fish eating carnivore in our region, but of
which no remains have been found in the cave. Otters can be responsible for the accumulation
of fish remains on archaeological sites as a result of the prolonged deposit of spraints. These
droppings contain, however, mainly remains of small fish (Wise et al., 1981) and are deposited
along the shore.
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Fig.l - Distribution of the reconstructed lenghs of brown trout and burbot
found in the Bois Laiterie Cave, all samples combined.

The intraskeletal distribution of the BL fish remains shows that there is a heavy
preponderance of vertebrae, especially in the salmonids. Such patterns have been interpreted as
an indication of decapitation of fish near the place of capture, possibly followed by
conservation of fish bodies for later consumption (e.g., Cleyet-Merle, 1990, p.95).
Experiments have demonstrated, that differential preservation is a much more likely
explanation for the undenepresentation of head bones (Butler, 1993; Butler and Chatters,
1994;Lubinksi, 1996).

208



W VAN NEER - ICHTFTYOFAIINA

The brown trout occurs in cool, oxygen-rich waters with gravelly bottoms, and shows a
preference for irregularities in the bottom and the river bank. The members of this species are
strictly confined to their territory, which they leave only for reproduction. Young fish prefer
shallow waters, whereas the larger ones occur in deeper parts. This explains also why the
larger specimens are not found in the trout zone sensu Huet (1954), but rather in the grayling
or barbel zone (Seifert and Kolbing, 1989). The Meuse near the Bois Laiterie Cave belongs to
the barbel zone. The growth rate of the brown trout near the site must have been high
compared to that in small, fast streaming waters where food is scarce and where fish use up a
lot of energy struggling against the strong currents. The reconstructed fish lenghs and the
number of growth rings observed on the BL material indicate indeed that we are dealing with a
fast growing population.

The age at maturity of fishes depends on the feeding behaviour and growth rate which
in turn depends on the habitat (Maitland and Campbell, 1992). Usually, the first spawning of
brown trout occurs in the second or third year. Today, spawning takes place mainly from mid-
October to mid-December. Earlier dates have been recorded, however, and spawning may be
extended into late January or early February depending on the temperature (Maitland and
Campbell ibid.). The average temperatures in Late Magdalenian times being lower than those
of the present-day, it is likely that spawning occured rather late. The best spawning grounds
are usually not situated in the main river but in small tributaries with fast running water over
gravelly bottoms. The Burnot tributary is likely to have been such a suitable spawning place,
visited seasonally by trout from the Meuse. Reproduction of the brown trout usually occurs in
15-30 cm deep water. Mortality by predation is high at the spawning places but also at other
shallow parts of the river where the migrating trout pass. Adult trout can also strand in small
streams. In such places they are an easy prey to many predators, including several bird species,
mammals such as otter and foxes (Maitland and Campbell ibid.,p.l26). Prehistoric man may
also have taken the opportunity to capture migrating or spawning fish.

Grayling prefers spawning grounds similar to those used by brown trout but their
season of reproduction sets on later in spring when river temperatures start rising (Maitland
and Campb ell, 1992, p. 16 1 ).

As to the burbot, its presence among the BL fish remains cannot be explained in terms
of high vulnerability related to spawning behaviour. The species is a typical bottom dweller
reproducing in running but usually deep water. The Meuse would seem a more suitable
environment for reproduction of burbot than the Burnot. However, the species is vulnerable to
predation during the spawning season of trout and grayling, as a result of its feeding behaviour.
Burbot is reputed to search actively for the spawning grounds of salmonids where it predates
on the eggs and fry (Seifert and K0lbing, 1989). The damage can be such that some of the
fishery literature recommends to eradicate burbot in the nursery reaches of salmonid waters
(Maitland and Campbell, 1992, p.26$.In conclusion, it seems likely that both brown trout and
grayling were captured by man in shallow parts of the Burnot river during the spawning period
probably in late winter and early spring. Burbots visiting the salmonid spawning grounds for
feeding could also be easily captured in the shallow waters.

The foregoing scenario is based on the behavior of the fish species and on the
assumption that the Late Magdalenians were opportunistic fishers. An analysis of the growth
increments on the fish vertebrae from Bois Laiterie Cave might support this hypothesis. The
seasonal variations in temperature and food availabity result in a difFerent growth rate of fishes
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within the year. The alternation of zones of rapid and slow growth on the vertebrae allows the
reading of the age of the fishes, whereas the amount of the latest incremental growth permits
the establishment of the season of death and hence the season of capture. Increment studies
base seasonal inferences on the width of the last, external growth zone. The vertebrae from BL
are mainly derived from 4 or 5 years old specimens. Complete growth zones formed during the
fourth and fifth year are already relatively narrow and estimating the season of death from such
specimens cannot be done with high precision. Also, the BL sample is too limited and the
material too fragmentary to allow a detailed analysis of the growth increments as Monks and
Johnston (1993) have proposed. The outer growth zones, apparently intact, that could be
observed, give the impression of being already fully developed with respect to the growth zone
of the preceding year. This suggests that the fish were captured towards the end of their fast
growth season. A major methodological problem, however, is that, from the marginal part of
outer growth zones of vertebrae (or other bone structures), it is difficult to distinguish animals
having just ended their rapid growth season from individuals captured during the slow growth
season (winter) and from those captured at the very beginning of the new rapid growth season
(earb spring). As a result of this there can be a tendency to overestimate the number of fish
captured during the rapid growth season (Van Neer, 1993). The width of the observed outer
growth zones in the BL vertebrae are compatible with the hypothesis that fish were captured in
late winter and early spring but they provide no unequivocal proof.

As already mentioned in the introductior\ only a few Paleolithic sites in Wallonia have
yielded fish remains thus far, which excludes comparisons of the BL material with other faunas.
The assemblage from the cave is small and comprises mainly brown trout, followed by burbot
and grayling. Worth mentioning, with respect to the predominance of brown trout in the BL
assemblage, is the find of a Magdalenian bdton de commandement at Goyet, about 5 km
southeast of Namur. This artefact, made of reindeer antler, bears a very realistic carving of
brown trout (Twiesselmann, 1951). Salmonids, both Atlantic salmon and brown trout,
predominate among the numerous Upper Paleolithic representations of fish found in France
(Cleyet-Merle, 1990). The importance of seasonal salmonid fishing is also illustrated by the
preponderance of their remains in French sites. Ichthyofaunas studied in France and Germany
demonstrate that besides the three species found in the Bois Laiterie cave, other fish were also
regularly captured during the Late Magdalenian (Torke, l98l; Le Gall, 1992). A survey of
some 30 Early, Middle and Late Magdalenian sites gives the impression that fishing became an
important economic activity only in Late Magdalenian times. The changing climatic conditions
resulted in the gradual disappearance of reindeer which was the favorite game animal of the
Magdalenians. This and the fact that the site catchment became more forested may have
seriously aflected the mode of exploitation of the environment. Possibly this led to a more
diversified and more intense fishing activity (Le Gall, 1992).

No precise reconstruction can be given of the fishing methods used near the Bois
Laiterie Cave, but given the shallow, inshore waters in which the fish occurred, the methods
did not have to be very elaborate. Grasping by hand as well as the use of any type of striking or
wounding gear sensu von Brandt (1984) would have been successful. A wide variety of fishing
gear made of wood (clubs, spears) or plant fiber (baskets, etc.) could be used but no such
instruments are preserved in the Magdalenian archaeological record. It is not absolutely certain
whether the harpoons made of bone or reindeer antler, regularly found in Magdalenian sites,
were used for fishing and the same is true for the very elaborate <leisten> elements (Cleyet-
Merle, 1990). Fish gorges made of bone have been found at Late Magdalenian sites in France
and possibly small bipointed stone tools made suitable gorges as well. Among the BL artifacts,
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none can be associated specifically with fishing, although harpoons have been found at Goyet
and Coleoptdre.

Conclusions

The fish assemblage found in the Bois Laiterie cave comprises, in decreasing order of
importance, brown trout, burbot and grayling. This small assemblage is considered to be of
anthropic origin. Fishing was probably a seasonal activity practised at the end of the winter, the
beginning ofspring, or during both periods. The occupants ofthe cave then had easy access to
spawning brown trout and grayling and to burbot feeding on the eggs and f.y of the first
species in the Burnot river.

Acknowledgements

This text presents research results of the Belgian prograrnme on Interuniversity Poles of
Attraction initiated by the Belgian State, Prime Minister's Ofiice, Federal Services.

REFERENCES

BROEKHUZEN S., HOEKSTRA 8., van LAAR V., SMEENK C. and THISSEN J.B.M.,
(eds)., 1992,
Atlas van de Nederlandse Zoogdieren.lJtrecht: Stichting Uitgeverij Koninklijke Nederlandse
Natuurhistorische Vereniging.

BUTLER V.L., I993,
Natural versus cultural salmonid remains: origin of the Dallas Roadcut bones, Columbia River,
Oregon" USA. -/. Archaeol. Sci.2O, p.l-24.

BUTLER V.L. and CHATTERS J.C.. 1994,
The role of bone density in structuring prehistoric salmon assemblages. J. Archaeol. Sci. 21, p.
4t3-424.

CASTEEL R.W., 1976,
Fish remairr in archaeologt. London: Acad. Press.

ztr



W. VAN NEER - ICHTFIYOFAUNA

CLEYET-MERLE J.-J., 1990.
La prihistoire de Ia pAche. Paris. Errance.

DESSE G. and DESSE J.,1976,
Diagroslic des pidces rachidiemtes des Teleostdens et de.s Chondrichtyens. III. Tiliostiens
d'eau douce. Paris: Expansion Scientifique.

EWERR.F., 1973,
The cantivores. London: Weidenfeld and Nicolson.

GAUTIER A., 198I,
Ossements fossiles (Dernier glaciaire et Holocene). Sondages d Marche-les-Dqmes, Grotte de
la 'Princesse',1976 (M. OTTE, Ed.), p 35-43. EMUL (Liege) 56r. D, no 2.

GAUTIER A. and de HEINZELIN J., eds., 1980,
La Caverne Marie-Jeanne (Hastidre-Lavaux, Belgique). Mim. Inst. Iloy. Sci. Nat Belg. 177.

GILTAY L., I93I,
Note sur la prdsence, en Belgique, de Silurus gtanis L., durant le Quaternaire. Bull. Mus. roy.
d'Hist. nat. Belg. 7(21), p.l-7.

HUET M., 1954,
Biologie, profils en long et en travers des eaux courantes. BulL frang. Pisciculture 175, p.4l-
53 .

LE GALL O., I984,
L'ichtyofaune d'eau douce dans les sites prdhistoriques. Ost6ologie-Pal6oecologie-
Palethnologie. Paris: CNRS. (Cahiers du Quaternaire 8).

LE GALL O'1992,
Poissons et p€ches au Paldolithique (Quelques donn6es de I'Europe occidentale/.
Anthropologie (Paris) 96, p.121 -13 4.

LEPIKSAAR J. and I{EINRICH D. 1977.
Untersuchungen an den Fischresten aus der fnihmittelalterlichen Siedlung Haithabu.
Neumtinster: Wachholtz. @erichte iiber die Ausgrabungen in Haithabu I0).

LLOYD H.G. and FIEWSON R., 1986,
The fox. London: HMSO Pulbications. (Forestry Commission Forest Record I3l).

LUBINSKI P.M., I996,
Fish heads, fish heads: an experiment on differential bone preservation in a salmonid fish. J.
Archaeol. Sci. 23, p. I 75-l 8 L

MAITLAND P.S. and CAMPBELL R.N., 1992,
Fre shwqter fi shes. London: Harper Collins.

212



W. VAN NEER - ICIilHYOFAUNA

MONKS G.G., and JOHNSTON R., 1993,
Estimating season of death from growth increment data: a critical review. Archaeozoologia
5(2), p 17-40.

NEAL E., 1986,
T'he nalural history of badgers. New York: Facts on File Publications.

SEIFERT K. ANd KOLBING A., 1989,
So macht Angeln spa/J.Miinchen: BLV.

TORKE W., 1981,
Fischreste als Quellen der Okologie und Okonomie in der Steinzeit Si.idwest-Deutschlands.
Archaeologica Venatoria (TUbingen). (Urgeschicht I i che Materialhefte 4).

TWIESSELMANN F., I95I,
Les representations de I'homme et des animaux quaternaires d6couvertes en Belgique. Mim.
Inst. roy. Sci. nat. Belg. ll3.

VAN NEER W., 1993,
Limits of incremental grourth in seasonality studies: the example of the clariid pectoral spines from
the byzantino-islamic site of Apamea (Synq 6th-7th century A.D.). Intennt. J. Ostewclneologt
3,p.l l9-127.

von BRANDT A., 1984,
Fish catching methods of the world. Surrey: Fishing News Books Ltd. Farnham.

WISE M.H., LINN I.J. and KENNEDY C.R., 1981,
A comparison of the feeding biology of mink Mustela vison and otter Lutra lutra. J. Zool. t95,
p .  181 -213 .

2t3



M. Otte et L.G. Straus (eds.). La grotte du Bois Laiterie. Lldge, E.R.A.U.L. 80. 1997.

11

TIIE AVIFAUNA OF I.A GROTTE DU BOIS LAITERM

J. Deville and A. Gautier

Quite a few bird remains were collected during the archaeological excavations in the Grotte
du Bois Laiterie. As Tab.l shows, nine avifaunal assemblages have been distinguished. The reader
can find the definition of these assemblages in the other papers dealing with faunal remains of the
cave (Gantier,this volume; Cordy and Lacroix, this volume andb6pez Bayon et al., this volume).
These papers and others in this same volume provide further information on the site and its context.
Most of the remains derive from the Magdalenian Yellow Sandy Silt (YSS) and from the same
horizon in test trenches (TT) as a rezult of which systematic excavations were undertaken. No
doubt, the finds from LBS, BSC, RS are also Magdalenian. The same would apply for the upper
sequence (UGS, GBS, BR) and the backdirt (BD), as zuggested by the prwalence willow grouse,
which is well represented in the lower sequence.

The finds are almost e,lrclusively derived from the postcranial skeleton and their
identification is based mainly on the morphology and the dimensions of long bones. For comparison
we used the bird collection in the Laboratory of Paleontology, University of Ghent, as well as
several German monographs grven in the references and dealing with the diagnostic features of
some ofthe maior bird groups found in Europe. The remains are generally rather fragmentary and in
several cases the number of specimens assignable to a particular bird type is very limited. As a result
several identifications had to remain tentative and do not reach species level. Moreover, as we
found out during previous worb the duck family shows marked variation even within single species;
this led us to adopt a general ttneefold division of the duck remains according to size.

Clear traces on the bones due to biological agents are extremely rare. Slight vermiculations
caused by plant roots oc,cur on some specimens. On three long bone fragmants of willow grouse
from YSS, we found slight piuing which may be due to etching by gastric acid, but we can also
think of other possible causative factors such as leaching in the soil. In general, clear traces of
modification due to predators, comparable with those illustrated by Andrews (1990), are lacking,
except in the case of the proximal humerus of an intrusive domestic fowl found in YSS. The
articular end of this bone carries distinct depressed fractures zuch as are made by small carnivores
and which we have noted on chicken bones treated by domestic cat.

Butchering marks have not been noted on any of the rernains, suggesting that most of them
are the result of causes other than people. Indeed, most of the larger birds, especially the ge€se,
ducks, galliforms (willow grouse etc.) and whimbrel may have been victims of such predators as
fo4 wo[ lynx or wild cat. The buzzard and the falcon like to nest in cliffs, may have done so at the
cave entrance and may thus have contributed some rernains of their small prey animals to the
deposits. Moreover, bluazard may have been attracted by prey remains in the cave, as it is a carrion
eater. The two owls probably roosted in the cave and left their regurgitation pellets which provided
most of the micromammals (see Cordy and Lacroix, this volume) and perhaps some smaller bird
remains. Other birds that may have visited the cave are the swallow and the jackdaw; both live often
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near cliffs and nest in them. The passerines may also have lived near the cave and its entrance. Some
of them are perhaps prey animals, others met death accidentally near the cave. Something
comparable applies no doubt for the magpie or jay.

Summing up, it would seem that basically the Bois Laiterie birds can be put into the
category of penecontemporaneous intrusives with respect to the fauna caused by the Magdalenians.
As to the domestic fowl in YSS, it is clearly a late intrusive due to the bunowing ofbadgers, which
are also responsible for the presence of rabbit in the Magdalenian sequence (Gautier, this volume);
the state of preservation ofthis bone also indicates a recent orign.

As already stated, most bird remains from the upper deposits may be derived from the
Magdalenian, but we cannot exclude the possibility that some of these finds, especially among the
passerines, are in fact associated with the post-Magdalanian history of the cave. ln the same way,
some finds in the Magdalenian sequence may be late intrusives with histories comparable with those
of the domestic fowl and rabbit remains. The foregoing does not fundamentally affect the
taphonomic partioning of the Magdalenian avifauna. Furthermore, it carurot be orcluded that some
of the game birds are leftovers of birds killed by the Magdalenians, who processed them without
leaving telltale traces. Since most of the fox rernains seern to derive from animals using the cave as a
den (Gautier this volume), it rernains more reasonable to regard the fox as the killer and
accumulator of most of the many hare remains in the deposits, as well as of those of most game
birds.

The appraisal of the avifauna in terms of landscape combines ecological notes found in
Peterson et al. (1962), Bruun et al. (L986) and Jonsson (1994) The geese, ducks and whimbrel
point to the river Meuse and perhaps its small tributary, the Burnog while the grouse and partridge
suggest quite open biotopes that may have prevailed on the plateau. Nearer to the cave, on the cliffs
and in the woods on the slopes ofthe Burnot Valley lived the cliff-dwelling birds, the magpie or jay

and the passerines. The eagle owl would have no particular habitat preferences, but the long-eared
owl (Asio otns) seems to prefer wooded habitats, especially with conifers, while its relative, the
short-eared owl (A. flcnnmeus) would choose more open habitats. The foregoing zuggests that ttrc
cave may have been occupied by the frrst Asio species rather than the second one.

Most of the bird groups identified are resident species or comprise such species. The grey
lag goose and the whimbrel appear to be exceptions, as today these migratory birds visit Belgium
only in the colder season. In the late Pleistocene, however, they may have nested in BelgiunL
migrating south for winter. The foregoing could indicate that the grey lag geese and whimbrel of
Bois Laiterie met death in the warmer period ofthe year and provide a clue as to the seasonal use of
the cave by people, if these were indeed involved in their killing. The lvlagdalenians would, in that
case. have visited the Bois Laiterie shelter in the warmer season.
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THE BOIS LAITERIE MAGDALENIAN LITHIC INDUSTRY

L. G. Straus and J. Orphal
with the assistance of A. Steffen

Introduction

The lithic assemblage from Bois Laiterie Cave contributes to the growing list of Magdalenian
collections from the Meuse Basin of Belgium and adjacent areas of French Ardennes and Dutch
Limburg that date to the traditional Bolling phase (plus late Dryas I at the earliest and early Dryas II
at the latest), c.13,000-12,000 years ago (uncalibrated). Until recently, the technology of the period
of Bdlling recolonization of Belgium was known mainly from the 19th century excavations and
publications by Edouard Dupont of such major cave sites as Chaleux and Goyet, located on
tributaries of the upper Belgian Meuse, as well as from the early 20th century work of J.Hamal-
Nandrin and J.Servais at Coleoptdre on the Ourthe, a tributary of the lower Belgian Meuse (see
Dewez,l987). While several collections from modern excavations of Upper Magdalenian deposits at
such sites as RocJa-Tour (near the Semois-Meuse confluence in France), Trou des Blaireaux (above
the Meuse at Vaucelles near the French enclave of Givet), Trou Dasomme (near the Meuse-Lesse
confluence upstream of Dinant) and Trou Walou (on the Vesdre, another tributary of the lower
Belgian Meuse) are not yet fully published, the corpus of data has grown significantly with the
publication of the new excavations of remnant cave deposits at Chaleux (Lesse valley) by Otte et al.
(1994) and of the recently discovered open-air sites of Orp Est and West (Brabant) (Vermeersch e/
a1.,1987; Vermeersch l99l), Kanne (Belgian Limburg) (Vermeersch et a1.,1985), Mesch and
Eyserheide (Dutch Limburg) (Rensink,l993). The purpose of this chapter is to describe the 12,600
BP Upper Magdalenian lithic assemblage from Bois Laiterie Cave, and to thereby add to the record a
kind of occupational residue not yet well represented among the Magdalenian sites of the Meuse
Basin: i.e., matenals from a small, uncomfortable cave with a poor solar orientation (north-facing),
but with a strategic location dominating a critical gorge passageway between the Meuse canyon and
the Meuse-Sambre interfluve plateau. Other small caves site, possibly analogous to Bois Laiterie,
exist (e.g., Trous Abris and Da Somme), but their materials are very scanty and are as yet only very
summarily published (e.g.,Leotard, 1988 and 1993).

As argued earlier (see Straus and Martinez; Courty, this volume), there are no substantive
reasons for stratigraphically subdividing the Magdalenian materials from Bois Laiterie Cave. The site
can be considered to be single-component in nature. And while the artifacts in Strata YSS+BSC
(plus a few outlier items of the same raw materials, technological and typological characteristics
from right above and below this horizon) probably resulted from more than one actual episode of
human use of the cave, they were probably deposited within a relatively short interval of time,
perhaps by repeated, short-term, functionally-similar visits to the cave, as suggested by the three
identical AMS-radiocarbon dates of 12,600 BP on materials from different parts of the cultural
horizon within the cave. For this reason (and since any attempt at subdivision would reduce sample
sizes to numbers that would make statistical analysis difticult or meaningless), we are treating the
assemblages of lithic debris (cores+debitage) and tools as single entities, whose characteristics are
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believed to represent the <averaged> residues of essentially redundant human uses of a limited-
function site. The totals given here include small numbers of artifacts recovered by Ph.Lacroix in
several small test pits he dug at the rear of the lower cave when he discovered the Magdalenian site
in 1990. These were clearlv all from YSS.

Overview of the Assemblages

We recovered (both in the course of excavation and during fine screening) a total of 3,369
lithic artifacts (not including manuports [psammite slabs or <plaquettes>, water-worn cobbles, fire-
cracked rocksl) (Tabs.4 and 5). Of these objects, 2,577 (76.5Yo) were found in Stratum YSS
(yellowish-red sandy silt), including the localized grey lens (possible diffirse burning area) at the front
of the cave. Another 699 (20.8%) lithic artifacts of identical morphological and raw material
characteristics were found in underlying <stratum> BSC (basal silty clay) toward the cave mouth and
in its lateral facies, RS (red sand) toward the cave rear. Only 68 (2.0%) artifacts of Magdalenian
appearance were found above YSS in sandy deposits (UGS [upper grey sand], LBS flight beige
sand]) locally in contact with the base of the breccia adhering to the south and especially east walls
of the cave. These latter include only four formal tools: backed, truncated and retouched blades and
a backed bladelet.

It should be noted that no obvious Mesolithic or Neolithic types of lithics (e.g., no geometric
microliths or Montbani blades, or any artifacts made of Wommersom quartzitic sandstone, so
characteristic of the central Belgian Mesolithic) were found either in these in slta deposits above
YSS or during the screening of large amounts of mixed backdirt from the pothunter diggings into the
post-Magdalenian deposits of the cave. Nor were ceramics or any other modern artifacts found in
any of the intact strata of our excavations (including LBS or UGS, which sealed YSS).

Of the 3,369 lithic artifacts, 266 (7.9%) are retouched tools that can be classified into the
standard descriptive Upper Paleolithic typology of D.de Sonneville-Bordes and J.Perrot. (Tool
blanks that have more than one typological classification, but do not conform tb any of the
<composite toobr categories defined by that typology are counted more than once when we refer to
tool types - but not when we refer to blank characteristics, such as dimensions and weight. Thus, of
the 254 tool blanks, I I have two separately counted tool types and one has three types.) The 3,1 15
unretouched debris (3 cores - not including one from the old backdirt - and 3, I 12 items of debitage)
have been classified according to a technologically-oriented type list developed by Straus and
students over the course of many Upper Paleolithic excavations throughout Western Europe. The
ratio of debris to tools is 12 to l, which is relatively low, as compared with other assemblages - such
as the Middle and Upper Magdalenian Strata 5 and 4 of the Abri Dufaure, located near good flint
sources in SW France, with ratios of 18-19 to I (Straus 1995), or Upper Magdalenian Level 24 of
La Riera Cave, also located near some lithic sources in northern Spain, with a ratio of 15 to I (Straus
and Clark 1986) - both collected with similar screening procedures and meshes. This fact (together
with the scarcity of cores) immediately suggests that much less thqn the complete lithic reduction
sequence is represented atBois Laiterie Cave.
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Lithic Raw Nlaterials

Lithic raw materials represented among the Bois Laiterie assemblages were classified
according to an ad hoc typology developed during the course of the South Belgium Prehistoric
Project by Straus, J-M.Leotard, A.Martinez, R.Miller, M.Otte, E.Teheux, el al. This typology is
described in Tab.6. There is some disagreement and much uncertainly among us as to the exact,
specific sources of many of the lithic types represented at Bois Laiterie and there is some degree of
overlap among some of the categories, suggesting that some of the distinctions may be somewhat
arbitrary. Such is the case of the predominant flint(s) represented at Bois Laiterie: (types)) 10, I I and
12, which are all excellent-quality, homogeneous> fine-grain, nodular chalk flint of probable
Cretaceous origin that intergrade in color, grain, degree of translucence, inclusions, and cortex. Type
18 is probably just a heavily patinated variety of one or more of these flints. Type 19 consists of
probable variants of these types. The only other flint of any quantitative significance at the site is type
9, which is highly distinctive by its extraordinarily fine grain, homogeneity, opacity, black crystalline
inclusions, shininess and excellent flaking characteristics. Other lithic materials are of absolutely
negligible importance at Bois Laiterie.

By count, 95.60A of the debris are of flint types l0,l1,12, 18 and 19 combined; by weight (a
measure which is more significant relative to human transport considerations), 90.97o of the debris
are of these five flint types, whose total combined weight is 1,975 gms (only 2kg, or 4.4 pounds)
(Tab.7). Among the tools, by count 88.60A are on these 5 flint types, and by weight, 86.3yo -

totalling only 636 gms (0.64 kg or 1.5 pounds).

Type 9 flint is the only other lithic raw material of any consequence (albeit in reality minimal)
at Bois Laiterie: 3 .2oh by count and 5 .7% by weight among the debris and 8.2o/o by count and ll .4oh
by weight among the tools. The fact that the percentages by weight far exceed (almost by twice) the
percentages by count for this distinctive raw material, is interesting in comparison with the five other
combined flint types, for which percentages based on count and on weight are almost identical for
both debris and tools. This means that type 9 artifacts are on average heavier than the artifacts made

on the combined five-flint group. Indeed, average weight of the 120 artifacts (tools + debris) on type
9 flint is 1.7 gms, whereas average weight of the 3204 artifacts made on types 10-12 + l8-19 flint is

only 0.8 gms.

Although not yet confirmed by petrographic analysis, the <common flint types (especially

types l0 and 12, but also ll, l8 and 19) probably come from Upper Cretaceous (Maastrichtian)

chalk limestone sources, either on the Hesbaye Plateau (Brabant, northern Namur and northern Liege
provinces) to the north and northeast of Bois Laiterie or in the Mons Basin of Hainaut Province to
the west (Caspar 1984). The closest known specific sources of flints that are similar (by visual

inspection with the naked eye or with a hand lens, and by touch) to the (common) Bois Laiterie
flints are Orp (on the Brabant-Namur border) and Spiennes (nears Mons). Both of these flint sources
have not only Neolithic flint mines, but also Magdalenian sites (Vermeersch et a1.,1987) or at least

<terminal Paleolithicr in the case of Obourg-St.Macaire near Spiennes (Letocart,1970). The Orp
locality is 39 km from Bois Laiterie via a route down the Meuse to its confluence with the Sambre at
Namur and then further north up onto the Hesbaye Plateau. Spiennes is 63 km to the west of Bois
Laiterie via a route over the Meuse-Sambre interfluve, up the Sambre valley and then across the
Sambre-Escaut (Scheldt) interfluve (following the route of the modern Canal du Centre). There are
no Cretaceous chalk limestone outcrops between Orp (at the western end of the Hesbaye
<formatioo) and Spiennes (the Hainaut <formatiou) and there are none in the upper Meuse region
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at all, which runs along the western edge of the Ardennes Plateau with its Devonian schists and
narrow bands of Carboniferous limestone. That our flint types 10, 12 and 19 are at least sometimes
the same thing, is demonstrated by inter-type refits at BL (see Straus and Martinez,this volume)

On the other hand, type 9 flint may be material of Secondary age redeposited in Tertiary
deposits either in the area of Agimont-Doische (25-30 km upstream [south] along the Meuse)
(E.Teheux,l994, and personal communication) or in the area of Charleville-Meziires (France) (c 75
km up the Meuse from Bois Laiterie) (J-M.Leotard, personal communication). If the Agimont
hypothesis is correct, then this flint would have been the marginally more <local> high-quality
material - a possibility that squares with the heavier weight of the artifacts made of it. This
hypothesis also would make sense in light of the presence of Magdalenian sites all the way up the
Meuse from Goyet and Bois Laiterie to Roc-la-Tour in French Ardennes. via the Dinant-Lesse
Valley site cluster (Chaleux, Frontal, Nutons, Abri, Magrite, Da Somme) and Trou des Blaireaux at
Vaucelles near Doische. It is this southward axis that would lead eventually toward the Paris Basin, a
major region of contemporaneous Upper Magdalenian settlement and the source of fossil shells
found in several Belgian Magdalenian sites, including Bois Laiterie (Taborin,l994; see Lozouet and
Gautier,this volume).

Nonetheless, the fact that the vast majority of flints at Bois Laiterie probably come from
Cretaceous chalk sources suggests that the most significant, common contacts of Bois Laiterie
human inhabitants were with the Hesbaye and/or Hainaut regions of Middle Belgium, at least during
the times of the year when they were at Bois Laiterie or in the northern part of their annual range or
territory and/or possibly coming from the chalk regions.

Lithic Debris: Cortical vs Non-cortical

The presence ot absence of cortex on lithic artifacts is an important datum for the
reconstruction of prehistoric operatory chains, including the significance of lithic transport and hence
human mobility patterns. The Bois Laiterie assemblage is striking for its scarcity of cortical items -
especially those with completely or mostly cortical dorsal surfaces.

There are 3,115 items of lithic debris (cores+debitage) attributable to the Magdalenian
component at Bois Laiterie (Tab.8; Fig.l) Lithic debris weighs a total of 2,174 gm (2.2 kg), whereas
retouched tools from the site total 737 gm (a high 34% of the debris weight). Among the debris,
there are only three tiny cores (or perhaps mere core remnants; see below) and 23 chunks (angular
debris >l cm in length), of which only 8 have any cortex. Most chunks are very small.

In reality, the debris assemblage is essentially a light debitage assemblage, fully half of which
is composed of trimming flakes (< I cm). Of the 1,555 trimming flakes, only 28 have cortical dorsal
surfaces. Similarly, of the 265 small angular debris (shatter, < I cm), only 7 have any cortex Fully
58.4oh of the debris assemblage is composed of microdebitage (trimming flakes and shatter).

Of the 495 larger flakes (> I cm), only 80 have any cortex (and of these, only t have fully
cortical dorsal surfaces). There are 387 non-cortical blades (> 2 cm) versus only 72 with any cortex
and 259 non-cortical bladelets versus only 7 with any cortex. In total, only 6.5% of all the debris
(and tool blanks) has any cortex (generally partial), versus 93.50 non-cortical. Among the
microdebitage (trimming flakes and shatter, which is either produced at the locus of primary
knapping or in the course of retouching/resharpening), only | .9o/o have any cortex. Together with the
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fact that trimming flakes outnumber shatter (small angular debris) by nearly 6 to l, this would clearly
point to final tool-shaping activities rather than to initial reduction at Bois Laiterie. (By contrast, in
the Middle and Upper Magdalenian levels of l'Abri Dufaure, with much more evidence of complete
reduction sequences, the ratios of trimming flakes to shatter are a much lower 4.3-4.6 to
lIStraus,l995].) Further indications of tool production from blanks (and/or resharpening of tools) at
Bois Laiterie include the relatively high number of burin spalls (3 7, | .2o/o of the debris total).

Not surprisingly (especially given the huge masses of non-cortical trimming flakes and small
bladelets), the average weight of non-cortical debris is only 0 6l gm(!), while the average weight of
the (few) cortical debris is more than three times as great, 2.0 gm. The average weight of all
microdebitage (trimming flakes and shatter combined) is only 0.16 gm, a fact which gives a good
idea of the diminutive size of much of the Bois Laiterie lithic assemblase.

Lithic Debris: Cores

As noted above, three small, exhausted cores were found in the Magdalenian horizon (all
actually in Stratum YSS). tn addition, one other core wzrs found in backdirt from the pothunter
diggings; it, by its morphological and raw material characteristics, is almost certainly from the
Magdalenian - one of the very few lithics artifacts found by us in the old backdirt (n:18). All four
cores are of excellent type l0 non-local chalk flint. Formally classified as I prismatic blade core, I
prismatic blade core and 2 mixed cores, all were used for producing small laminar blanks and were
reduced to the maximum (Fig.2). Length ranges between only 40-50 mm (average length:44.25
mm), width between 16-49 mm (average:33 0 mm), thickness between ll-20 mm (average:L7.25
mm), and weight between I (l)-46 gm (average=Z4.5 gm). These really are the minimum expressions
of the <nucleus> category - both quantitatively and in terms of size. Average weight of <chunks> is
only 0.96 gm. - no larger than that of all flakes excluding trimming flakes (1.33 gm)

In addition to the scarcity of cores (and of <large> angular debris/chunks: 0.7 of the debris
total), there are only 13 possible platform renewal flakes (0.4%) and only 12 crested blades (0.4%) -

only 3 of which are bidirectional. Combined with the very low number of cortical debitage items and
the light weight and small size of the artifacts in general, these facts clearly indicate that Bois Laiterie
is far from the locus of primary reduction and that this is a transported assemblage. No
hammerstones or antler billets were found. It is conceivable that light flaking and retouching could
have been done with hardwood implements, since trees were present in the Bolling landscape of
Wallonia.

Lithic Debris: Blades and Bladelets

The Bois Laiterie debris and tool assemblages are highly laminar. Here <blades)) are defined
as being at least twice as long as wide and > 2 cm long (and essentially parallel-sided); <bladelets>
are 2 cm long or less. Most of our <blades> would be classified as <bladelets> by other researchers
who use a cut-offvalue of 5 cm, for example.

Among the total debris at Bois Laiterie, 14.70 are blades by our definition and 8.6oh are
bladelets, for a total laminar index of 23.3yo. If one eliminates microdebitage and cores from
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consideration, leaving a total of 1,292 items of larger debitage, blades+bladelets make up 56.loh.
Average weights of blades and bladelets are 1.95 gm and 0.54 gm, respectively; average weight of
blades+bladelets combined is 1.43 gm.

In terms of the laminarity of the retouched tool assemblage, 68.10 of the tools are made on
blades and22.2oh on bladelets, for a total of fully 90.3%. Nearly all the tools at Bois Laiterie were
produced on small blades and bladelets - a leptolithic and laminar industry indeed. Flakes and chunks
(8 7% of the assemblage) were simply not chosen to make formal tools and were just discarded with
little if any (at least macroscopic) evidence of use.

Combined blade/bladelet size information is provided below
fragementary items):

both whole and

TABLE I

Blades+Bladelets N Av. Leneth Av. Width Av. Thickness
Unretouched 405 27.57 mm 13.47 mm 3.64 mm
Used for Tools 219 30.79 mm 13 .15  mm 4.24 mm

The difference in average lengths is statistically significant at the 0.05 level (.01<p<.02). The
average length of whole unretouched blades+bladelets (n:95) is 37 .82 mm and the average length of
tools made on whole blades+bladelets (n:37) is 51.46 mm. The difFerence in average lengths of
whole blades+bladelets is also statistically significant at the .05 level (p<.001). Clearly, longer
bladeVbladelets were selected for the manufacture of formal tools/weapon elements. Among
unretouched whole blades+bladelets, in terms of length, l6.8oh are <20 mrq 16.8% are 30-20 mm,
25.30 are 3l-40 mm and 4l.lyo are >40 mm. But among the tools made on whole blades+
bladelets, fully 78I% are >40 mm in length. The average length of a// tools that are not backed
blade(let)s (e.9., endscrapers, burins, perforators, truncated and retouched pieces) is 35.43 mm.

The average width of whole unretouched blade(let)s (n:95) is 14.06 mm and that of tools on
whole blade(let)s is 17.5 mm (statistically different at the .05 level [.00]<p<.01]), whereas average
thicknesses for the same same samples are 4.3 mm and 5.95 mm (statistically different at the .05 level
[.00]<p<.01]). Tools on whole blade(let)s are mainly in the single length mode of 5l-60 mm, while
the single length mode for unretouched whole blade(let)s is 3t-40 mm, considerably smaller (Figs.3
and 4). In terms of width, tools on the sample of whole blade(let)s fall mostly in the two modes of 6-
l0 mm (our >backed bladelets>) and 16-25 mm, whereas there is a single width mode of I l-15 mm
for unretouched blade(let)s, precisely the group rol much selected for tool manufacture (Figs.5 and
6). The thickness mode for tools on whole blade(let)s is 5-8 mm, but this mode for unretouched
whole blade(let)s is < 4 mm (Figs.7 and 8). There seem to have been fairly standardized optimal
blank sizes for the manufacture of tools/weapon elements on blade(let)s; other potential laminar
blanks were often discarded unretouched.

Average weight of blades is 1.95 gm, while average weight of backed, truncated and
retouched blades is2.62 gq but the average weight of bladelets is 0.54 gm, practically identical to
the average weight of backed and retouched bladelets at 0.51 gm. This would seem to suggest
selection for very small (light, natrow, but not too thin) blanks (in turn slightly further reduced in size
by retouch) for the purpose of making microlithic weapon elements, whereas other retouched blades
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(possibly functionally used as knives, planes, etc.) were selectively made on larger (heavier, wider)
blanks, as is suggested by the weight and dimensional data.

Overall, what the human users of Bois Laiterie wanted, sought and brought back to the cave
(either themselves through direct or embedded procurement, or indirectly through exchanges with
other groups) were-small, laminar blanks, from which they selected a fairly narrow range of pieces
for the fabrication of tools and especially weapons at the site. Neither cores nor large flakes or blades
were often transported to Bois Laiterie, probably due to the long distances involved from the chalk
flint source(s) in Hesbaye and/or Hainaut, and hence high transportation costs. Small blades,
intergrading with our category of bladelets, were brought to the site (usually already fully
decorticated) and then were transformed into tools/weapons. Hence the high amount and percentage
of non-cortical trimming flakes (and burin spalls) - and very little primary debitage or cores. The fact
that 6 of the 30 sets of lithic refits involve a total of 7 tools (2 truncations, 2 backed blades, a burin,
a notch and a denticulate) is clearly indicative of this kind of on-site tool production from laminar
blanks. All the refit sets which include a tool or two, are composed wholly or partly of blades. Fully
43 of all the 73 refitted items (59%) are blades+bladelets (most of the rest are plain and secondary
decortication flakes).

Retouched Tools: Typology

The 266 formal, retouched tools and weapon elements (Tab.9; Fig.9) include items made on
254 blanks, since there are I I that have two different tool types on the same blank and one that has
three. The tools are distributed among the major groups as follows:

TABLE 2

Endscrapers (IG): 8 .270 TotalBurins (IB): 13.t60h
Dihedral Burins (IBd). 6.77o/o Truncation Burins(IBt): s.26%
Perforators (IP): 7.990 Truncated Pieces (IT): 9.040
Backed Bladelets(Ibb) 19.92Yo Backed Pieces and Points*: 35.34Yo
Denticulates+Notches: 6.770 Continuouslv Retouched Pieces: 16.170

* types 51, 58, 59, 85, 86, 9l on the de Sonneville-Bordes and Perrot list (includes backed
bladelets)

Representative lithic tools from the Magdalenian of Bois Laiterie are shown in Figs. l0- 17. ln
terms of supposedly temporaVregional diagnostics, it should be noted that the assemblage contains
two Azilian (curved back) points (Photo l), a microgravette point and several Lacan (oblique,
concave truncation) burins. The high percentages of burins, truncations, perforators and backed
pieces are completely normal in a Tardiglacial, Magdalenian context. The relatively low percentage
of endscrapers (IG<IB) and the absence of sidescrapers (there is just one item classifiable as a
<<raclette>) might be indicative of rather little (albeit some [see Jardon,this volume) hidescraping
activity at the site. On the other hand, the high percentages of burins might be suggestive of
relatively significant antler-working (as might be the high percentages of continuously retouched
pieces U6.2%l and notches [5.60/0l, both of which might have been used for shaving or planing
sagaie blanks removed by burin grooving from cervid antlers?) Some of the sturdier pieces classified
as <perfbrators> might also have been used to groove out antler splinters (there are no true zinken).
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Fig.l l- Bois Laiterie (Magdalenian): l, shouldered piece; 2,blade;3, transverse burin; 4-5,
backed bladelets; 6, dihedral burin, 7, 12, Lacan burins; 8-9, double burins on break; 10, I l,
13,14, perforators; 15, burin on oblique truncation.
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Fig.l2- Bois Laiterie (Magdalenian): 1-9, 17,20, backed bladelets; 10, piece with lateral
truncation, 11, core; 12, dihedral burin; 13, bi-truncated piece, 14, retouched blade;
15, utilized blade, 16, pointed blade; 18, endscraper;19, perforator; 27, rmcrogravette point.

EI

rFE: T\

tE \h
<_j)

+
, 1 0
i

/FA1v /
li
tit
\\,/

12

A

ffi
IH
\ r-{
16

t

&
IIB

I

i

ffip
+17

n#

rffi
V/.

YSsfff ( fil il Fq d$
RH \t Yl f$ '.t
\s \ .-'5 flilI  1  CfH t

fit{. €q '* r-
,w€

Afi
t  t z - 1  |  |
F r ' 7 - a  |  |

KZt-t 4
FZlil
Eet t1
N t?z) \__J

r r 1 9+

€\
iFe \
sF, (ret\iEL*i

ft*- /

E/
I
?

/fl
lU.
lt
U

. 1 8
I

237



L.G. STRAUS and J.ORPHAL - MAGDALENIAN LITHIC INDUSTRY

Fig.13- Bois Laiterie (Magdaleruan): 7-2, endscrapers, 3, burin on truncation;
4,blade;5, bec;6, backed blade.

f f i F :

sEl s^'t
Lr(rF I K"!t
YA'rErl ffi,Y
t  t s l +n i \ , J

0a Fl
a  F t  f t  I
E ' A '

VW
l6

238



L.G. STRAUS and J.ORPHAL - MAGDALEMAN LITHIC INDUSTRY

YSS/LGS

\

t l

\ \
\t
lt
t l
LI

0 scm
E

&N

Fig.14- Bois Laiterie (Magdalenian): 1, endscraper-burin; 2, burin on oblique retouched
truncation; 3, perforator; 4, microperforator; 5, denticulated piece; 6, blade with abrupt
retouch.
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Fig.16- Bois Laiterie (Magdalenian): 1,4, dihedral burin; 2, multiple dihedral burin;
3,Lacan burin; 5, multiple mixed burin; 6, burin on retouched truncation.
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Average backed blade(let) dulled edge angle is 76.8 deg. (n:75;SD:7.4;rangr55-95");
average endscraper edge angle is 68.2 deg.(n:15, SD:I2.6; range48-95"). Only edges of heavily
patinated pieces not selected for microwear analysis were measured. Both distributions are unimodal
and normal, with modes at73" and 63o respectively.

The Bois Laiterie tools are truly leptolithic (lighrweight), both highly portable and indicative
of intensive economization of the scarce, <<expensive> flint resource. Weights of the main tool classes
are given as follows:

TABLE 3

CLASS AV.WEIGHT N
Backed and retouched bladelets 0.51 em 56
Backed. truncated and retouched blades 2.62 95
Burins and oerforators 4.79 56
Endscrapers 6 .17 22
Other tools 2 .57 23
All tools(excludins backed and retouched bladelletls) 4.56 l 0 l
All tools 3.93 252

These artifacts (with a few notable exceptions) are extraordinarily small and light, and testify
to Bois Laiterie's geographical position far from sources of good flint. The blades of appropriate size
that were brought to this cave (either directly or indirectly from the Hainaut or Hesbaye sources)
were used to the maximum for the fabrication of classic but <microlithic> Magdalenian tool types.
This would be expected of backed bladelets of course, but the <microlithizatiorur is true as well
especially of burins, endscrapers, truncated and retouched blades, with the only relative large, heavy
tools being a few of the endscrapers that drive up the weight average for that particular
(underrepresented) class.

It should be observed that there are no Hamburgian (shouldered), Ahrensburgian (tanged) or
Creswellian (angled back) points at Bois Laiterie. There are, however, several micro-perforators and
a multiple perfiorator, reminiscent of several such artifacts from Chaleux and other upper Belgian
Meuse Magdalenian sites.

But the notable aspect of this assemblage - and one which makes it quite similar to Chaleux
and many other Magdalenian sites in France and Spain - is the high number and percentage of backed
bladelets and backed micro-points (56 items, 21.1%).In addition to these probable elements from
multi-component weapons, Bois Laiterie has yielded several fragments of antler sagaies (see L6pez-
Bay6n et al.,thisvolume). Four are large, proximal, single-bevel base fragments (two with diagonally
striated bevels) and one is a possible distal (tip) fragment. There are also a grooved bone point (?)

fragment and three bone needle fragments (one eyed and another grooved).

Other ltems of Material Culture

In addition to the chipped stone lithics, there is one artifact of ground stone that was found at
the left rear (southeast) corner of the cave: a small, circular, perforated piece of dark brown
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sandstone. The hole in the center of this well-smoothed, semi-symmetrical object is bored from one
surface only and has a V-shaped profile. While a conventional interpretation of this object could be
as a <pendant>, alternative <practicab explanations could also be proferred, such as an implement
for sharpening antler sagaie tips (analogous to a pencil sharpener) or as a (net or fishing line?)
weight, etc. (see M. Lejeune,this volume).

In addition, and as at other Belgian Meuse Basin sites of penecontemporaneous Bolling age
(Chaleu4 Frontal, Da Somme, Goyet, Verlaine and Coldoptire [Rensink 1993, p.144]), Bois
Laiterie has yielded eight nonJocal fossil shells, probably from the Paris Basin (see Lozouet and
Gautier,this volume). Only four of these fossils are perforated, probably deliberately, but all are
clearly manuports. Their presence at Bois Laiterie - especially that of a very large, possibly
perforated specimen of Campanile - mght argue for occupations of the site which were not strictly
limited to hunting alone. The abandonment of these presumably prized fossils in this small site is
frankly enigmatic. While small numbers (of the same order of magnitude as at Bois Laiterie) of non-
local fossils were found (by E.Dupont and others) at most of the rest of the above-mentioned sites,
Chaleux yielded 54 during Dupont's 19th century excavations (Dupont, 1873, p.158) and 7 more
during the 1985-88 excavations (Otte el al.,1994,p.152), clearly suggesting (along with many other
indicators) that it was a very different kind of site: multifunctional, longer-term, larger-scale, etc.
Chaleux seems to have been the <stockpile> for these imported,exotic items, from which they were
<redistributed> out to several of the other Upper Magdalenian of the Belgian uplands. Thus, these
fossils (among which Campanile is a prominent genus), which link the Belgian Magdalenian
<tenitorp> to the Paris Basin (and presumably to the contemporaneous human inhabitants and well-
known sites of that regton) by means of long-distance visits andl/or exchanges across the apparently
(empty marchlandu of Champagne, also link the Belgian sites to one another, probably through
residential and logistical moves (seasonal and non-seasonal)

to
and through short-distance visits.

Curiously, all the Belgian shells come from cave sites; none have yet been found in the open-air sites
of Middle Belgium or Dutch Limburg. This fact could be seen as support for the argument that the
two groups of sites were not directly related or connected socially.

Other manuports at BL consist essentially of psammite slabs and fragments thereof a total of
788. Altogether, they weigh more than 122 kg. These slabs (on average 14.8 mm thick) are of
strictly local origin; small pieces can be picked up today all over the ground surface of the wooded
hilltop directly above Bois Laiterie Cave. Directly opposite the confluence on the Burnot stream on
the right bank of the Meuse there is an enormous exposure of bedded psammite of Devonian age that
currently exfoliates in slabs along the exposed face of the same syncline that forms the Bois Laiterie
hill on the left bank of the Meuse. Psammite is a kind of brown-reddish brown micaceous schist that
often has manganese oxide stains or specks.

This material is also known to outcrop along the Lesse valley, whence it was procured
closeby for paving purposes by the Magdalenian residents of Chaleux and the other sites around
Furfooz. Psammite slabs were also engraved especially at Chaleux, but also at nearby Frontal, at
Trou Da Somme near the Lesse-Meuse confluence, at Goyet not far from Bois Laiterie, and at Roc-
la-Tour 70 km up the Meuse from the Lesse confluence (Lejeune,1987,1993; Rozoy,1990). (Schist
or slate slabs were also engraved at Chaleux and at RocJa-Tour, at which site Rozoy [990] counted
about 6,000 slab fragments of greater than2 cm in size - clearly principalty used for paving, but of
which around lo%o had engravings. This is a situation reminiscent of the pene-contemporaneous
middle German Rhineland sites of Gdnnersdorf and Andernach[Bosinski,1982]).
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The distribution and limited paving function of the Bois Laiterie psammite slabs are discussed
elsewhere (Miller and Lopez Bayon; Straus and Martinez, this volume), as are the ochre stains and
few possibly non-representational, utilitarian <engraved lines> or cutting marks (Lejeune, this
volume).

In addition to the psammite slabs, the Bois Laiterie Magdalenian horizon yielded 33
unmodified cobbles and pebbles (which could have washed/rolled in from the hilltop above the site
via the upper cave mouth) and one chunk of limestone with possible evidence of burning (plus a few
other much less probable pieces of fire-cracked rock). There is simply little evidence for much
preparation of the site by the bringing of non-organic materials into the site for construction
purposes or by the digging of pits for hearths, storage, posts, etc. The plaquettes represent the
paving of a relatively minor area even of this small cave, with no unequivocal evidence of their
(secondary) use as media for artistic expression as in the other sites of the upper Meuse valley.

Conclusions

Altogether, the Bois Laiterie Magdalenian artifacts include 3 lithic points, 9l backed
bladeletVsmall backed blades, 3 retouched/denticulated bladelets and 5-6 osseous points. Assuming,
quite arbitrarily for the sake of argument, that a composite weapon tip might have 4-6 stone edge or
barb segments and that all the recovered backed blade(let)s and retouched bladelets were indeed

used as weapon elements, the 94 items could have come from 15-23 composite weapons. Added to
the Azilian and Microgravette points and the sagaies, this could mean a complement of some 23-32

abandoned (or retooled) weapons at Bois Laiterie. While it cannot be said that <domestior
(manufacturing / maintenance / processing) activities were absent from Bois Laiterie (witness the
abundance of burins and the presence of perforators, truncated and retouched blades, endscrapers,
needles and <ornamentsD, as well as the evidence for limited slab paving of the site surface), the
definite emphasis would seem to have been on hunting and on preparation of hunting weapons on
imported lithic materials, as well as on antler. A fairly limited hunting focus for Bois Laiterie Cave
would be altogether in keeping with the site's strategic location versus its small size and
uncomfortable nature. This is simply not a cave that could accomodate large-scale or long-term

human occupations, but it would be ideal for the interception of game moving between the Meuse

valley and the Meuse-Sambre interfluve plateau via the narrow,deep, steep-sided Burnot tributary
gorge. Everything in the lithic raw materials, in the composition of the lithic debris, in the

characteristics of the lithic retouched tool assemblage and in the osseous artifact assemblage points

in the direction of a fairly specialized site, principally focused on hunting and short-term activities
closely related to hunting.

The stratigraphy, radiocarbon dates and refits suggest a relatively short occupation or closely

spaced series of redundant occupations of Bois Laiterie Cave by small parties - presumably hunting
parties. Nonetheless, humans used the cave long and/or often enough to make the minimal

investment in infrastructure (a modicum of comfort on a plastic, presumably humid, clayey-silty

substratum), namely the paving of a small area of the cave (especially along its eastern, downslope

edge) with psammite slabs that were obtainable in the immediate surroundings of the site. No hint of
pits or dug-out hearths was found, although there are clear <latenb) traces ofburning areas at the f

ront of the cave and on the narrow terrace iust outside the cave mouth.
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In sum, the artifact assemblages, in conjunction with a variety of other classes of data and
logical observations, all lead to the conclusion that Bois Laiterie served as a tairly specialized,
limited-function, short-term site (perhaps a logistical <locatioru> or <field camp) in sensu L.R.
Binford [1983]). Its probable relationship to a major residential site or base camp such as Chaleux is
not merely hypothetical because of the presence of the fossil shells. Here not only the mute stones,
but also the silent shells truly speak to us across 13 millennia. If only we can learn to decode their
speech correctly...
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Strata

DebristvBe

Breccia Base,
LBS. UGS

YSS, grey lens BSC, RC

l: non-cortical trimmins flake 38 r049 437
2: non-cortical sha*ei z 204 52
3,: Dlait fl*ke 7 346 62
4: Brin decortication ffake I 8
5. secondary decortication flake 4 55 l0
5: plain/whole/ proximal blade 2 138 22
7: primarv whole/ proximal bladelet 6 I
8: secondary wholc/ proxiqral desortication blade I 28 5
9: plainwhold proximal bladelet t39 16
l0: burin soall I 32 4
I l. unidirectional crested blade 9
12: bidirectisnal crested blade I I
13: flake cor€
14: prismatic blade core I
15. pvramidal blade oore
16: orisnath bhdelet core I
17: pvramidal bladelet core
1,8: mixd core 1
19: non-cort al ehu,nk I 13 I
20: p-latfsm r,er,rewal flake 10 J

2l: oiece esfluill€e
22:' celrtiwl tiimmins flake 25 J

23: eortical shatter 6 I
24: broken plain blade 4 181 20
25: broken nlain bladelet 2 76 17
26: cortical c,hunk 6 2
27: medial/ distal cortical blade 23 6
28. media/ distal cortical bladelet 4
29. whole/ proximal cortical bladelet -)
Total 1 A 2365 663

L.G. STRAUS and J.ORPHAL - MAGDALENIAN LITHIC INDUSTRY

TABLE 4

Frequencies and Percentages of Magdalenian Lithic Debris Types
from Bois Laiterie Cave,Belgium (1990, 1994-95)*

*Table does not include 16 lithic debris from backdirt and one (1) from Stratum GBS.
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TABLE 5
Frequencies of Upper Paleolithic Tool Types (de Sonneville-Bordes and Perrot Typology)

from Bois Laiterie Ca ]elsium (1990 994-95

Strata
Tool iwes

Breccia Base,
LBS. UGS

YSS, grey lens BSC. RS

1: simnle endscraper 10
2: atr'vpical endscraper I

5: endscraoer on retouched flake/ blade l0
14: shouldered endscraper I
17: endscraoer - burin I

20: perforator - truncated piece I

23: oerforator 6 2
24: bec 5 I

25: multiple oerforatorl bec 1
26: mirooerforator 6
27: straieht dihedral burin J

29: anele dihedral burin 2
JQ; rngls on break bunn 8
3l: muhiole dihedral burin 4
32: bnsked burin I
35: burin on oblique retouched truncation t0
35: burin on concave retouched trurication J

37: burin rm conver( retouched truncation I
4t: nnrhiple mixed burin 1
44: flat-fase burin 2
51: microsravette I

58: cornoletelv backed blade I 25 7

59: partiallv backed blade J 2
6O: straisht truncated pieces I I

61: oblique truncated piece t4 1

62: concave truncated Piece 3

63: convex truacated Piece 2
64: bitruncated piece 2
65: pirce with continuous rotouch / I side 1 27 1

J

66: oirce with continuous retouch l2 sides 9 I

74: notch 13 2
75: denticulate

1

76: splintered piece 2
78: raclette I

85: backedbladelet I 59 1 l

86: truncated backed bladelet I

88: denticulated bladele: I

90: retouched (Dufour) bladela) I I

9l: Azilian point I I

92: other I

Total: 4 224 36
* Tool blanks (N:254) with multiple typological classifications are counted
does not include two (2) classified tools (2 pieces with continuous retouch / I

more than once. Table
side) from backdirt.
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TABLE 6. SOUTH BELGIUM LITHIC RAW MATEzuAL LISI'

Prepared by: J-M.Leotard, A.Martinez, R.Miller, L.G.Straus and E.Teheux.
(Used for le Trou Magrite, Huccorgne, Bois Laiterie and Abri du Pape, l99l-95)

ID Description
9 Very fine grain, highly homogeneous, flint, white to gray with tiny black flecks,

smooth uniform surface, opaque, crystalline inclusions, conchoidal fracture, pattern
shiny. Source Tertiary deposits near Doisch Agimont (South Belgium) or Charleville
(North France).

10 . Fine-grain flint: fine grain; shiny, smooth surface; opaque to slightly translucent; light
brown or blue-gray original color; patinates white, chalk cortex; some white, ovoid
inclusions ; conchoidal fracture pattern. Source: Cretaceous of Hesbaye and/or
Spiennes. Intergrades with I I and 12.

l l Fine-grain flint: fine grain; shiny, smooth surface; opaque to slightly translucent;
brown-yellow color; patinates white, chalk cortex, occasional inclusions, conchoidal
fracture pattern. Source Cretaceous of North Beleium. Intererades with l0 and 12.

t 2 Medium-grain flint: medium grain, matte, slightly rough surface; opaque; occasional
inclusions; gray color, patinates white; water-worn cortex, conchoidal fracture
pattern. Source. Cretaceous. occurs in river beds. Intererades with l0 and I l.

l 3 Fine-grain flint. fine grain; shiny, smooth surface; opaque; dark brown color with
occasional yellow bands; does not patinate; water worn cortex; inclusions rare;
conchoidal fracture pattern. Source: Tertiarv of North Beleium.

t 4 "Pseudo" flint: fine grain, shiny, orthogonal surface, translucent to slightly opaque;
light brown to dark gray, mottled; does not patinate; water worn cortex; inclusions
rare conchoidalfracture pattern. Age and source unknown.

l 5 Black flint: like 12, except very matte; with some rare inclusions. Source: in local
limestone.

l 6 Black flint: very fine grain; opaque; homogeneous; no inclusions; conchoidal fracture;
orangeish chalk cortex, smooth and shiny. Source: possibly Obourg or, at
Huccorgne. a local (Hesbave) Cenomanian flint (like "Brandon" flint).

t7 Light gray flint: fine grain; good quality; opaque; matte; grayish-white inclusions;
chalk cortex, not water-worn; generally homogeneous, conchoidal fracture,
(Cretaceous?). Source unknown.

l 8 Patinated "Hesbave" vellow- medium-srain.
l 9 Other flint.
20 Chert - general, non-cortical: fine to medium grain; matte or shiny, smooth surface;

opaque to slightly translucent; wide color range; does not patinate; cortex absent;
inclusions rare; mainly orthogonal fracture Dattern. Cretaceous. Source unknown.

20 Chert with unworn cortex: Same as above, but with unworn cortex. Occurs in
Cretaceous eeoloeical beds.

20 Chert with water-worn cortex: Same as above. but with water-worn cortex.
Cretaceous. Found in river beds.

30 Phtanite: medium-grain; matter or shiny surface; opaque, jet black to grayish black;
does not patinate; gray cortex with occasional metal adhesions; no inclusions;
conchoidal fracture pattern. Cretaceous. Occurs in geological bed at Ottignies,
CentralBelgium.

40 Medium-grain limestone; medium grain; soft,
patinates gray; cortex impossible to distinguish;
pattern; violent reaction with acid.

matte surface; opaque; gray-black;
inclusions rare: conchoidal fracture
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TABLE 6, continued

4T @n;hard'mattesurface;opaque;blackwithwhite-yellow
flecks, light tray patina; cortex impossible to distinguish; inclusions rare; conchoidal

fracture pattern, mild reaction with acid. Silicified limestone. Cretaceous.

Intersrades with 15.
42 edium graiq hard, matter surface, opaque; gray-white

mottled; does not patinate; cortex impossible to distinguish; occasional inclusions;

mainlv conchoidal fracture pattern; mild reaction with acid ("limy chert"). Cretaceous.

50 es quartzitic sandstone): medium grun; matte to shiny

surface; opaque; wide color range, does not patinate; cortex water worn; no

inclusions: conchoidal fracture pattern. Occurs as cobbles m river beds.

5 l @: fine grain; matte surface; opaque; tan-brown color with

occasional bands; does not patinate; cortex water worn, manganese inclusions;

conchoidal fracture pattern. Possible source: Paris Basin; occurs as river cobbl

52 iain; shiny surface; translucent to opaque ("Mild

quuttr"; milky-white to yellow; does not patinate; cortex unworn; no inclusions;

orthoconchoidal to planar fracture pattern. Occurs in geological beds (incl. in the

local limestone).
53 Sandstone.
54 Brussels sandstone.
55 i oxide stains; medium-course grain (looks like

quartzite); opuqu"; occurs in Meuse valley at Rividre and Lesse river valley at

Gendron railroad. station in form of tabular plaquettes. Sandstone with quartz grains

and mica inclusions.
56 Calcite
57 schist, psammite-like (w/o manganese oxide specks)

naaty eroded surfaces. Exfoliates in sheets along bedding planes with raised lumps;

lamellar structure.
58 ous schist; dense, uniform, tabular, uneroded surface'

Like 57. but denser, heavier and less eroded. (58 and 57 may be variants of 5n

90 Ochre/hematite.
99 Other stones.



Raw,
material

tvoe

DEBRIS TOOLS

N % weisht % N % weieht %
J 1 0.03 I 005
7 I 0 .39 3 0 .41
9 99 3 .18 123 566 21 827 84 I  1 .40
l 0 2476 79.44 1388 63 85 181 71 .26 495 67 .16
l l l l 035 20 o92 I 0 .39 3 04 t
t2 426 t3.67 523 24.06 36 14 .17 126 17 .  l 0
13 2 0.06 2 0.09
t4 I 0.03 I 0.05
l 5 4 0 .  l 3 6 0.28
l7 l 3 0.42 25 l .  l 5 J l . l 8 3 041
l8 4 0 .13 4 0 .18
t9 6t 1.96 40 1 .84 7 2.76 t2 1 .63
za 5 0 .16 4 0 . l 8 2 0.79 2 0.27
25 I 0.03 l l 0 .51
4t I 0.03 J 0 .14
42 I 0.03 0 .1 0.00
50 2 0.06 l 0 0.46 2 079 9 t .22
55 I 0.03 9 0.41
56 I 0.03 I 0.05
90 3 0.  l0 2 0.09
99 4 .013 I 0.05

T 3717 100 2174 100 2s4 100 737 100

L.G. STRAUS and J.ORPHAL. MAGDALEMAN LIT}IIC INDUSTRY

TABLE 7

Bois Laiterie Magdalenian Lithic Raw Materials (Artifacts)*

* Tools with multiple typological classifications are only counted as one (1) blank



- L.G. STRAUS and J.ORPHAL . MAGDALENIAN LITHIC INDUSTRY

TABLE 8

Magdalenian Lithic Debris
from Bois Laiterie Cave, Belgium (1990, 1994-95).

All Strata Combined

Debris twe N o/o Cumoh
1: non-cortical trimmine flake 1527 48 99 48 99
22: c;ortical trimmins flake 28 0.90 49.89

2: non-cortical shatter 258 8.28 58  16
23: cortical shatter 7 022 58 .39
3: olain flake 415 13 .31 7t 70
4: orirnarv decortication flake 9 0.29 71 99
5: secondarv decortication flake 7 l 228 74.27
6: plain/ whole proximal blade 166 5 .33 79.60
24: broken olain blade 209 6 .7  | 86 30
7: nrimarv/'whole oroximal decortication blade n 0.22 86 53
8; s€condarv/ whole proximal decortication blade 35 t t2 87 65
27. rnedial.l distal cortical blade 30 0.96 88 .61

9: olain / w,hole proxirnal bladelet 164 5.26 93.87
25. broken plain bladelet 95 3 .05 96 92
28: medial l distal cortical blsdek* 4 0 .13 97.05
29: whole 1 proximal cortical bladelet J 0 .10 97 t4

10: burin soall J I 1 .19 98.33
I l : unidirectional crested blade 9 0.29 98 62

12: bidirectional crested blade J 0 .10 98.72
20: olatform renewal flake 13 042 99.13

13: flake core 99.13

14: orismaric blade core I 0.03 99. t7

15: pvramidal blade core 99  l 7

16: orismatic blade core I 003 99 20

17: ovramidal bladelet core 99 20

l8: mixed oore 2 0.06 99.26

19: non-cortical chunk 15 0.48 99.74

26: cortical chunk 8 0.26 100

21: oibce:equill6e 100

Total 3 l t7 100 100
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TABLE 9
Frequencies and Percentages of Upper Palaeolithic Tool Types (De Soneville-Bordes and Perrot
Typology) from Combined Magdalenian Strata at Bois Laiterie Cave, Belgium (1990, 1994-95)*

Tool type N % Cum o/o

l: simple endscraper l 0 3 .76 3 .76
2: atypical enscraper I 0 .38 4 .14
5: endscraper on retouched flake / blade l0 3.76 7.89
14: shouldered endscraper 0 .38 8.27
17: endscraper - burin I 038 8.65
20: perforator - truncated piece I 0 .38 9.02
23: perforator 8 3 .01 t2.o3
24:bec 6 226 14.29
25:multiple perforator / bec I 0 .38 r4.66
26: microperforator 6 2.26 t6.92
27. straight duhedral burin J l .  l 3 18  05
29. anele dihedral burin 2 0.75 18 .80
30: angle onbreakburin 8 3.01 21.80
3 l: multiple dihedral burin 4 1 .50 23 3 l
32: busked burin I 0.38 23.68
35: burin on oblique retouched truncation l 0 3 .76 27.44
36: burin on concave retouched truncation J 1 .13 28.57
37: burin on convel( retouched truncation I 0.38 28.95
4l: multiple mixed burin I 0.38 29.32
44: frat-face burin 2 0.75 30.08
5l: microgravette I 0.38 30.45
58: completely backed blade J J t2.41 42.86
59: partially backed blade 5 1 .88 44.74
60: straisht truncated oiece 2 0.75 45.49
6l: oblique truncated piece l5 5 .@ 51.13
62. concave truncated piece J l . l 3 52.26
63: convex truncated piece 2 0.75 53.01
64: bitruncated piece 2 4.75 53.76
65: piece with continuous retouch I I side J J t2.41 66.t7
66: piece with continuous retouch / 2 sides l 0 3.76 69.92
74: notch 15 5.64 75.56
75: denticulate 3 1 .13 76.69
76: splintered piece 2 o.75 77.44
78: raclette 1 0.38 77.82
85: backed bladelet 52 19.55 97.37
86: truncated backed bladelet I 0.38 97 74
88 : denticulated bladelet I 0.38 98.r2
90: retouched (Dufour) bladelet 2 0.75 98.87
9l: Azilian point 2 0.75 99.62
92: others I 0 .38 100

Total 266 100 100

* Tool blanks (N:254) with multiple typological classifications are counted more than once.

254



L.G. STRAUS and J.ORPHAL - MAGDALEMAN LITHIC INDUSTRY

Photo 1 - "Azilian" (curved back) point.
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M. Otte et L.G. Straus (eds.). La grotte du Bois Laiterie.Lidge, E.RAU.L. Eo- 1997.

13

L'INDUSTRIE OSSEUSE DU MAGDALENMN DU BOIS I,AITERIE

I.LopezBayorl L.G. Straus, J-M. L6otard, Ph. Lacroix et E. Teheux.

Description

Une petite collection de pieces travaillees en os et en bois de cervide fut mise au jour
lors du sondage de 1990 et les campagnes des fouilles de 1994 et 1995 dans la grotte du Bois
Laiterie. Toutes les pieces proviennent du niveau magdal6nien, d I'exception d'un fragment
proximal de sagaie en bois de renne (piece D) qui fut retrouv6 dans les deblais.

Les pieces A et B (photos I et 2) sont des fragments de sagaies r6alis6es sur bois de
renne par la technique du rainurage ("split and groove"). Sur la photo 8, illustrant i la pidce d
on constate la pr6sence d'une profonde rainure qui temoigne de l'extraction d'une baguette
pour donner accds au tissu spongieux, reduisant ainsi le travail de fagonnage. Celui-ci fut
travaille surtout par grattage i I'aide d'outils en silex. La photo 9 montre les traces de ce
grattage caracterise par la presence de stries et de faibles sillons toujours paralldles d I'axe
longitudinal de la pidce, ainsi que par l'existence de facettes et d'ondulations de raclage
perpendiculaires aux stries (les fameux "chattermarks" ou "comrgations" en terminologie
frangaise). Ces ondulations sont dues d la difficulte de maintenir I'outil en contact avec la
surface au cours du raclage. Le but primordial de ce fagonnage est de donner un aspect
approximativement cylindrique d la section. Ces deux pidces sont proximales d biseau simple et
leur partie mesiale a subi un sciage et une fracture volontaires (photos 1 et 2).

La partie corticale (externe) du biseau pr6sente, sur les deux pieces, une s6rie
d'incisions courbes et paralldles d I'axe longitudinal, vraisemblablement associ6es i la technique
d'emmanchement (photos 10 et 11). Les deux sagaies ont subi a posteriori une fracture au
niveau du debut du biseau.

La premiere sagaie (piece { photo 1) fut retrouv6e en 1990 dans le sondage 5 (carres
V 9-10, couche YSS); elle montre d'importantes traces de morsures dues i I'action de
carnivores, surtout sur sa partie mdsiale mais aussi au niveau du biseau or) les entailles sont
moins nombreuses et plus abruptes. L'approche archeozoologique semble d6signer le renard
cornme auteur plausible de ce mdchonnage. En outre, cette pidce montre une diftrence de
coloration au niveau de la fracture entre la partie m6siale de couleur blanchitre et le biseau
plutOt grisitre. Cette particularite semble €tre due d la presence sur le biseau d'une sorte de
r6sine ou de mastic destin6e d faciliter I'emmanchement. Le michonnage 6tant pr6sent sur les
deux fragments, la proximite d laquelle les deux restes furent recoltes, ainsi que I'homog6ndit6
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Photo I - Piece Ao fragment de sagaie en bois de renne.
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sedimentologique de cette phase semblent exclure un s6jour en deux milieux taphonomiques
diftrents.

La deuxidme sagaie (piece B, photo 2) fut aussi retrouv6e en 1990 dans le sondage 3
(carres V 11-12, couche YSS); elle prdsente une coloration rougeitre et des taches d'oxyde de
fer d'origine taphonomique localisees tant dans la partie sci6e qu'au biseau. D'autre part, au
niveau de la fracture, on constate une certaine rugosite sans doute li6e d l'6crasement pendant
des operations de redressement. Il n'est donc pas exclu que la fracture soit due d une faille
techno-mdcanique lors de cette op6ration.

La pidce C (photo 3), aussi en bois de renne, provient du sondage 3 realise en 1990
(horizon YSS); elle est debitee par la technique de sciage-fracturation; le fagonnage est realis6
par grattage. Au niveau du sciage (photo l2),lapiece presente des traces d'6crasement liees au
redressement, lesquelles se ddveloppent jusqu'au biseau. Ces traces se superposent d celles du
grattage, mais sont sous-jacentes d celles du biseautage. La matrice devait 6tre beaucoup plus
longue au ddpart; elle aurait subi un grattage primaire suivi d'un redressement, cause d'une
premidre fracture. On aurait ensuite procede d un sciage, suivi d'un biseautage precaire - le
biseau de section biconvexe n'aurait donc pas 6te fini. A ce moment, on aurait voulu realiser un
nouveau redressement qui a produit une deuxieme fracturation (photo 13) et, par cons6quent,
l'abandon de la piece. La coloration blanchdtre, le grattage peu marqu6, le biseau biconvexe et
l'absence d'incisions d'emmanchement habituelles confirment I'abandon de la piece pendant le
processus de fagonnage.

Tab.l Donnees metriques et indices des sagaies

PIECE A PIECE B PIECE C
lonzueur 104.1 108 .2 115 .3
larqeur t27 t2 .9 t28
epalsseru 10 .  I 10 .0 10 .8
indice de massivite r28.27 129.0 138 24
indice d' aplatissement r .25 1 .29 1 .18
anele de biseau I  1 .3 " 10.75" 15.6 '
poids en s t2 . l t2.2 14.2

La pidce D (photo 4d) trouvee en 1994 dans les anciens d6blais fut 6galement r6alisee
en bois de renne. Elle porte un sciage et une fracture volontaires, comme les prdcedentes. Le
debitage est realis6 par rainurage et le fagonnage par raclage. Le biseau n'6tant pas bien d6fini,
il pourait s'agir d'une pidce abandonn6e au cours du fagonnage, comme pour la piece C.

La piece E (photo 4e) trouvee en 1994 dans la couche YSS est aussi en bois de renne;
pour le debitage, la pidce semble avoir subi un rainurage, le fagonnage etant realise par
grattage. Dans ce cas-ci, il s'agit d'une partie distale de sagaie, quelques traces sur la pointe
suggdrent des impacts ou des chocs violents. Il n'est pas exclu que la pidce ait 6te fracturee (d
cause de ces impacts) probablement au cours de la chasse.
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Photo 2 - Pidce B, fragment de sagaie en bois de renne.
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Photo 3 - Piice C, fragment de sagaie en bois de renne.

262



I. LOPEZ BAYON. L.G. STRAUS. J-M. LEOTARD. PH. LACROX et E. TEHEUX - INDUSTRIE OSSEUSE

On constate une adaptation des solutions techniques employ6es en fonction des

activit6s aux sites; parmi les 67 pieces (fragments proximaux et sagaies compldtes) mises au
jour jusqu'i present en Belgique, seules 4 possedent des traces de sciage transversal. Toutes

les 4 ont ete decouvertes au Bois Laiterie ! Le tableau suivant exprime sch6matiquement la

morphologie des sagaies (compldtes ou proximales) des principaux sites magdal6niens de

Belgique.

Tab.2 fr et Dreces des sites
Sites

{D
>a

{l)

($

c)

q)

'Gl

o.
.q)

(-)

art

z

((l
X
q)

RI

(J

()
. F

.eg
o ' E

Entidres i biseau sirnple 0 0 I 0 J 0

Entieres i biseau double _) 0 0 0 a
J 7 0

Entieres d triseau en pradins I 0 0 0 0 2 U

Bases i biseau simple ) 0 0 I 0 1 l 4

Bases ,i biseau double 5 5 I I ) 5 U

Bases i biseau en gradins I 0 0 0 0 0 0

TOTAT 'r', 3 I 3 6 28 4

s belges)

La particularite primordiale des sagaies du Bois Laiterie reste la pr6sence de sciage

transversal. La variabilite que l'on observe dans la finition des trois pidces principales (les

pieces A et B ayant ete emmanch6es et la piece C ayant ete abandonnee lors de sa fabrication)

n'emp6che pas la pr6sence de traces de sciage transversal, donc, une rdponse technique

similaire a ete donnee pour certaines pidces au cours de leur fagonnage, ainsi que pour d'autres

pieces au cours de leur re-amenagement. Nous signalons la prdsence d'une m€me r6ponse

technique, mais celle-ci correpond d des mecanismes bien diftbrents.

l) Apres une action primaire de redressement realisde sur un long andouiller, nous

obtenons une matrice primaire; celle-ci permet le fagonnage d'une ou plusieurs pidces en

fonction de sa longueur. Si la piece est assez longue et permet la fabrication de deux outils, on

doit obtenir d partir de cette matrice primaire deux matrices secondaires. Le detachement par

percussion, directe ou indirecte, a des resultats toujours plus aleatoires que si l'on rdalise un

sciage transversal suivi d'une fracturation par flexion. Deux notions 6conomiques se degagent

de cette technique: (a) economie de matiere premiere (ma?trise de la fracture), et (b) economie

de l'efiiort (le travail de redressement sur la matrice d'origine n'6tant pas perdu). Les deux

<sous-matrices> subiront plusieurs processus prealables d l'affirtage: extraction de languettes

(pidce K), biseautage, redressement, etc. La pidce C aurait 6t6 fracturee lors du deuxieme

.Ldr"gug. et donc abandonnee. La piece D pourrait €tre le resultat d'un 6chec lors du

biseautage.

2) Le deuxieme m6canisme, plus complexe, est en rapport avec les pieces A et B' il

serait lie aux strategies de chasse et aux d6placements de chasseurs charg6s d'approvisionner le

263



I. LOPEZ BAYON. L.G. STRAUS. J-M LEOTARD. PH. LACROIX et E. TEHEUX - INDUSTRIE OSSEUSE

@
I

c)

o

o

U)

a
o)

oo
o
rt)
o

U)

o
6)
an

(D
(tt

(n
ah
€)

(J

c)
a

(t)
c)
o-c)

I

c.l

h0
r r .

@
I

%
I

a
I

%
I

264



t. LOpgZ neyON. L.G. STRAUS. J-M LEOTARD. PH. LACROIX et E. TEHETIX - INDUSTRIE OSSEUSE

Photo 4 - Pidce D, fragment proximal de sagaie (bois de renne). Pidce E, fragment distal

de sagaie (bois de renne). Pidce F, pointe en os. Pidce G, os long (radius d'oie cendree?)

encoch6 et biseaute.
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groupe. Nous pensons que ces sagaies ont et6 intentionnellement sci6es et que la fracturation
s'est produite lors des activit6s cynegetiques. Les chasseurs semblent privilegier la
conservation de la hampe. Il s'agit d'un autre exemple de souplesse et d'6conomie de I'effort;
les chasseurs magdal6niens en s'6loignant de leur campement principal emportent un nombre
limit6 de hampes, la longueur de ces outils emp6chant des mouvements aises lors de la
pr6dation. Un animal non mortellement blesse peut fuir avec la hampe dans le corps, laquelle
peut se casser lors de la chute de l'animal s'il est mortellement atteint, ou pendant qu'il se
d6bat pour s'en d6faire apres avoir ete bless6. Un tir manque ou un impact sur un os dense
peut aussi produire une fracture de la hampe. La recherche de bois appropries pour
l'6laboration des hampes est contraignante lors des parties de chasse. On privilegie la
conservation de la hampe par un procede simple: les chasseurs vont realiser un sciage
transversal sur la pointe du projectile. La fragilisation de la sagaie produit la cassure au
moment de l'impact, la partie distale de la sagaie se degageant du reste du projectile. Ainsi,
non seulement on pr6serve la hampe, mais en m€me temps on recupere la sagaie qui pourra
6tre, soit remplacee par une autre (6l6ment moins encombrant qu'une deuxidme hampe), soit
r6-affit6e. Ce r6-affitage implique d nouveau le traitement de la piece, donc un nouveau
redressage. Certaines sagaies ayant pu atteindre, par leur longueur, leur dernier stade de rd-
utilisation seront abandonn6es afin de r6cup6rer la hampe. Etant donne la faible longueur de la
piece, la partie emmanch6e qui a dejir souffert plusieurs impacts se fragilise et le biseau devient
plus friable (piece A). Aprds I'impact, la sagaie doit 6tre redressde; certaines pidces peuvent se
casser lors de cette op6ration et seront donc abandonn6es (piece B).

La pidce F (photo 4f) decouverte dans le sondage I de 1990 (carres S-T 14, couche
YSS) fut r6alisee sur os, vraisemblablement sur diaphyse d'os long d'herbivore de grande taille.
On constate I'absence de comrgations et de striations. On observe donc la mise en oeuvre
d'une technique de fagonnage par polissage aprds un debitage probablement par percussion
directe.

La pidce G (photo ag) fut realisee sur un fragment diaphysaire de radius d'oiseau de
grand taille, probablement un anseriforme (voir Neville et Gautier dans ce mdme volume). La
pidce a subi un raclage, suivant le sens longitudinal de I'os, ayant pour but le nettoyage et la
preparation de la surface. Dans sa partie distale, on trouve deux profondes incisions paralldles
entre elles et perpendiculaires d I'a:re longitudinal de la piece (photo 14). Dans la partie mesiale
(photo l5), des encoches moins profondes se disposent tout au long de la surface (face
ventrale et face dorsale), suivant toujours le m6me sens (mouvement dextrogyre), et de
direction presque paralldle formant un angle de quelques 45o avec I'axe longitudinal de I'os
(waisemblablement en lien avec I'action du deplumage). Dans la partie proximale de la piece,
on observe une coupure intentionnelle en biseau (photo 16). Cette pidce fut retrouvee dans le
sondage 5 de 1990 (carr6s U9-U10).

La pidce H (photo 5) fut retrouv6e dans le sondage 4 de 1990, carr6 U8, unite YSS.
Elle fut confectionn6e sur un fragment distal de cubitus d'un ans6riforme, la d6termination d
I'int6rieur du groupe n'6tant pas possible, la perforation biaisant le diagnostique; n6anmoins
certains caractdres biometriques rapprochent la piece de I'oie cendree. Une perforation
intentionelle (photos 17 et 18) tres regulidre fut realis6e sur la surface < plantaire > en suivant
I'axe longitudinal de I'os; quelques stigmates nous font penser i la realisation d'un travail de
preparation de la surface articulaire pr6alable d la perforation. Celle ci a 6te realis6e sur l'os

266



I. LOPEZ BAYON. L.G. STRAUS. J-M LEOTARD. PH. LACROIX et E. TEIIEUX - INDUSTRIE OSSEUSE

Photo 5 - Pidce t! fragment de cubitus distal d'oie cendr6e avec perforation distale et

encoches ocr6s dans sa partie m6siale (6tui d aiguilles).
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Photo 6 - Pidce I, aiguille d chas (os d'oiseau) . Piece t fr4gment d'aiguille i chas (os
d'oiseau ?). Piece K, fragment de baguette d'extraction (bois de renne).

Photo 7 - Pidce L, fragment m6sial de metatarse incisd (Rangifer tarandus)
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encore frais. Associ6 d cette piece, on a d6couvert un fragment de diaphyse (vraisemblablement
appartenant au m6me os) portant quatre incisions perpendiculaires d l'axe longitudinal de l'os,
les incisions contenant des incrustations rougeitres non debordantes, c'est-i-dire sans depasser
jamais la pente du clivage (photo 19). Donc, la presence d'ocre ne doit pas 6tre mise en
relation avec l'action d'entaillement de la pidce; elle est plut6t du d l'insertion d'un el6ment
prealablement ochre d l'int6rieur de la fente. Nous pensons que l'objet en question est une
sorte de ( kit > de couture, la perforation permettant I'insertion d I'interieur du tube des
aiguilles d chas, el6ments trds fragiles. Les incisions auraient pu avoir une triple fonction : (a)
decorative, (b) personelle comme une sorte de signature permettant l'identification du
propietaire d l'interieur d'un groupe et (c) fonctionelle, sillons facilitant l'installation du fil d
coudre, ce dernier ayant pu €tre r6alis6 d partir de tendons ou de lanidres vegetales traites pour
renforcer sa solidit6 avec certains types de degraissants dont I'ocre. Les incisions ayant
vraisemblablement eu un caractdre pluri-fonctionnel, une combinaison des differentes fonctions
semblerait donc une reponse plus veritable que la prise en compte d'une seule aptitude.

La piece I (photo 6i) fut retrouv6e en 1995 d l'interieur de l'unite YSS dans le carr6
W9d. Il s'agit d'un fragment d'aiguille i chas r6alisee vraisemblablement sur un fragment d'os
long d'oiseau (taille petite d moyenne); on peut encore discerner la cannelure correspondant au
canal m6dullaire de l'os. La realisation d'aiguilles sur os longs d'oiseaux n'est pas commune
(Stordeur-Yedid, 1979), neanmoins il y en a deux exemplaires en Belgique, I'un dans le
Magdalenien final de Goyet et I'autre du Trou du Frontal d Furfooz (Stordeur-Yedid, ibid.).
L'aiguille est fragmentee dans sa partie mdsiale et aussi au chas. Celui-ci fut obtenu par
perforation double decal6e (non symetrique) r6alisee par pression amorc6e sur les deux faces et
pouss6e jusqu'd la rencontre des deux entailles (photos 20 et 21); la pente de forage etant
moins abrupte et longue dans la partie correspondant d la zone m6dullaire. L'elargissement du
trou fut realise par un travail de rotation circulaire d I'aide probablement de I'outillage lithique
associe dans la couche (pergoirs et micropergoirs du type Chaleux); ainsi on a obtenu la
regularisation de la forme et des parois internes du chas. Le fragment a une longueur de 32
mm. La section proximale est dissymetrique donc trap|zoldale (categorie I de Stordeur-
Yedid), la section mesiale est biconvexe d pans (cat6gorie 4b de Stordeur-Yedid). Le diametre
du chas est de 1,2 mm. Nous n'avons pas constat6 la pr6sence de traces de polissage
intentionnel, donc nous envisageons plut6t un polissage produit lors de I'utilisation.

La piece J (photo 6j) fut retrouv6e lors des fouilles de 1995 dans la couche
magdalenienne YSS (carre W3c), d l'exterieur de la cavite sur la terrasse. Il s'agit d'un
fragment meso-distal d'aiguille i chas realisee sur un fragment d'os long d'oiseau; elle mesure
24 rnm, la section mesiale est biconvexe d pans (categorie 4b), elle se transforme
progressivement en section ronde (categorie 5). On a constat6 la pr6sence de polissage

d'usure.

La piece K (photo Ok) fut egalement retrouv6e en 1995 d I'interieur de la couche YSS

dans le carre V8a. Elle est en bois de renne, il s'agit d'une <languette d'extraction> obtenue
par la technique de rainurage. La partie proximale pr6sente une coupe en dents de scie, ceci
impliquerait que la languette ait 6t6 obtenue d partir d'une matrice secondaire, la cicatrice
d'extraction occupant toute la longueur du fragment (48 mm), la partie distale etant fracturee.
La pidce, aprds extraction, a subi un travail d'arrondisement et dans sa partie distale
d'amincissement. Nous envisageons trois possibilit6s: (a) la matrice secondaire pourrait avoir
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ete un fragment de merrain ou d'andouiller obtenu par fracturation" (b) la matrice secondaire
pourrait avoir ete un fragment de sagaie, et (c) la matrice serait un fragment de bois destine au

fagonnage d'une sagaie, I'extraction d'une baguette faisant partie du proc6d6 habituel de

confection.

La piece L (photo 7) fut retrouv6e en 1995 i I'int6rieur de la couche magdalenienne

YSS (cane X4a). Il s'agit d'un fragment diaphysaire de m6tatarse de Rangifer tarandus,

intentionellement rainur6. La pidce fut probablement fractur6e pour l'obtention de la moelle; en

vue plantaire, des traces de fracturation intentionnnelle sont visibles. En vue dorsale, les lignes

de rainurage s'installent tout au long du sillon m6dian dorsal (ligne de gouttidre) en d6marrant

i partir du canal metatarsien distal. La piece presente des bords tres 6rod6s et 6mouss6s

t6moignant de processus post-d6positionnels.

Conclusions

Quelle est la motivation du fagonnage et de la transformation de ces objets particuliers?

Peut-on supposer que la pr6sence de produits semblables reponde d des notions abstraites

supplementaires d celles du quotidien ?

Par I'uniformite des besoins, les r6ponses vont se standardiser. On se retrouve ainsi face

d des productions normalis6es. Cette normalisation, m6me au niveau des objets abandonnds,
permet la constatation de l'acquis culturel, de la facult6 d'abstraction artisanale et du

developpement des habitudes cognitives, lesquelles se manifestent dans le choix de la matiere

premidre, de la technique de fagonnage, etc.

La grotte semble avoir servi comme repaire pour la chasse en embuscade. Les

chasseurs lors de l'attente auraient realis6 des activit6s de pr6paration de l'outillage

cynegetique: redressement, affitage, fagonnage, d6bitage, etc. Le sciage de certaines pidces

semble r6pondre d une < 6conomie de l'efiiort > ou d la r6utilisation des objets pour une autre

fin, par exemple la transformation des sagaies i biseaux simple bris6es lors des parties de

chasse en ciseaux (comme d Morin, voir Deffarge et al.,1977). La matidre premiere principale,

le bois de renne, fut vraisemblablement stockee ailleurs pour son utilisation comme c'6tait le

cas au Trou des Nutons (O*A 4.195 : 12.630 + 140 B.P.; Charles 1993; L6pez Bayon et

Teheux, l9g4) ou au Trou des Blaireaux (Lv 1.386 :12.440 + 180 B.P.; Bellier et Cattelain,

1e86)

Dans la grotte du Bois Laiterie, une datation AMS (R. Charles,l993) sur un petit

echantillon de la piece B a donn6 le resultat suivant : OxA 4.198 : 12.660 + 140 B-P-. D'autres

dates disponibles sur la couche magdalenienne proviennent de deux 6chantillons r6colt6s lors

des fouilles de 1994'. GX 20.433 : 12.625 + 117 B.P. (os) et GX 20.434 : 12.665 + 96 B.P.

(os), elles confirment d nouveau I'existence d'une importante occupation magdal6nienne finale

dans les Ardennes belges par des groupes de chasseurs-cueilleurs durant l'interstade de

Bolling celle-ci aurait continu6e lors des premieres phases du Dryas II d'aprds les donn6s

issues des ftudes malacologiques (L6pez Bayon et al., dans ce m6me volume) et des

microvertdbres (Cordy et Lacroix, dans ce m6me volume).
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Photo 8 - Pidce A ddtail sciage. Photo 9 - Piece A d6tail raclage

Photo l0 - Pidce A d6tail du biseau
presentent des incisions pour facili-
ter I'enmanchement et avec des tra-
ces de michonnement par des carni-
vores.

Photo I I - Piece B, detail du biseau
presentent des incisions pour faciliter
l'enmanchement.
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@",,

ff
Photo 12 - Piece C, ddtail du sciage et
des plages de redressement.

Photo 14 - Piece G, d€tail des encoches
(anthropiques) et des lignes de fracture
paralldles d I'axe longitudinal de I'os (dues
au pi6tinnement ou au poids des s6diments).

Photo 15 - Pidce G, details des incisions
anthropiques l i6es i  I 'ac t iv i te  de
deplumage.

Mw*M

Photo 13 - Piece C, detail du raclage, de
la fracture et de la plage de redressement
qui en est la cause.
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Photo 16 - Pidce G d6tail biseau. Photo 17 - Piece Fl perforation distal.

Photo l8 - Piece H, vue en detail de la
perforation distal et du travail prealable
d'amennagement de la surface plantaire.

Photo 19 - Piece H, ddtail des encoches
avec disposition non debordante d,ocre.
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Photos ?.0 et 21- Piece I. d6tail du chas, (vue externe et interne, respectivement).
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t4

REFIT ANALYSIS OF THE BOIS LAITERIE PLAQUETTES

R. Miller and I. Lopez Bayon

Summary

A total of 788 psammite plaquettes, varying in size from very small fragmerts to large

slabs, were found at Bois Laiterie. Of these, 316 were individually piece-plotted in the
Magdalenian level, 272 were individually measured (length, width, thickness, weight) and

another 425 werc weighed only. From the measured plaquettes, a total of 68 pieces refit into

22 separate sets. The nature of the refits and their spatial distribution within the site have

implications for the transport of psammite to the site, site use, and estimates of surface area
potentially covered by plaquettes.

Description of the Refit Sets

There are different materials represented by the plaquettes, but primarily psammite and

a greenish-yellow sandstone. Most of the plaquettes and all but one of the refit sets are

psammite. However, analysis by Lejeune (this volume) shows possible cutmarks on some

pi"..r of the sandstone. This material would tend to show traces of possible butchery activity

because it is much softer than the psammite.

22 separate refit sets were found (Tab.l, see at the end of this chapter), varying in

number of pieces (Tab.2) and in area. Breaks include simple corner breaks, breaks along

natural bedding or fracture planes, and long perpendicular breaks oflarge slabs.

TABLE 2

Number of pieces
in set

Numbers of,
sgts'

z 10
-
J 6
4 J

5 2
8 I
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TABLE l. Inventory of refitted plaquettes.

S€t terrace e{rtran€e interior
I v4.44

w 3 . l l
w3.60

u6.2s2
v8.6

v8.63
v8.67A" V8.678

2 T4.4lB, T4.4tC.
T4.41D

.J v4.27
v4.654 V4.658

w3.23

v7.83

4 v4.46 v 8 9
) w3.123

w3.r27LW3.t2TB
6 v2.27

v4.74
u6.233

R7. l
u4.36

s5-st. I u6.202

8 w2.65
w2.69

v7.94

9 v8.21
w l l . 1 2

l0 v7.105
v8.38

u v4.644\V4.648,
v4.64C
w2.15

u5.10

t2 U6
U6
U6
U6

lt2
156
t70
172

l 3 v3.l
v3.2

t4 w3.137 u6.61
t5 u7.24

u7.25
t6 s3. l

s3.2
s3.3
T3. I

t 7 u6.209
v6.210

t8 T6.24
T6.37
T6.40

l 9 T5.27
T5.39

T6.30.2

20 u6.4'7
u6.62

2 l U4A.10.63.1 (spit)
U4A.10.63.2 (soit)

22 v8.32
V8A.3.18.1 (spit)
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Set 1. This set consists of eight pieces which refit in two ways: either on top of each
other, resulting from breakage along natural bedding planes, or perpendicularly, resulting from
a break perpendicular to these planes. Pieces are dispersed along the eastern wall of the cave
(V8: 4 pieces; U6: l) and on the terrace (V4: 1; W3: 2). The set likely originated at or near
Square V8, with broken pieces moving downslope along the wall to the terrace. All pieces
from V8 refit to each other, supporting in situ breakage here, followed by downslope
movement of the other pieces which broke off from V8 pieces. All pieces belong to Stratum
YSS except U6.252, which comes from Stratum BSC.

Set 2. This set consists of three pieces which were found in the same location and
plotted together in Square T4 in YSS. This indicates the breakage occurred in situ, without
subsequent movement of the broken pieces. Breaks are perpendicular and irregular and each
piece shares an edge with the other two pieces.

Set 3. This set consists of five relatively thin pieces with irregular, perpendicular
breaks. Only one piece comes from inside the cave, along the eastern wall (V7), and the other
pieces were found on the terrace (V4: 3; W3: l), distributed vertically within 64 cm within
YSS, except for V4.65A and B, which were found in Stratum BSC. V7.83 refits only to
V4.27, with other pieces refitting to each other or V4.27 as well. V427 likely broke offfrom
V7.83, followed by downslope movement and subsequent breakage of the other pieces.

Set 4. Set 4 is a refit pair from Stratum YSS with a small piece (V4.46) breaking
perpendicularly off a larger one (V8.9) and moving downslope from inside the cave to the
terrace.

Set 5. This set consists of three pieces which all come from the same square (W3) and
are separated vertically by only 4 cm. W3 . 127 A and W3 .123 are fairly large pieces ( I 8-25 cm
in lengh and 13-16 cm in width) while W3.l27B is a small triangular corner snap from I27A.
Breakage occurred in situ without subsequent movement. All pieces come from Stratum YSS
(according to location within the malacofauna stratigraphy).

Set 6. This set consists of three pieces, two very large ones and a smaller piece (V2.27)
breaking along a natural plane from V4.74.U6.233 andY4.74 are large (30-37 cm in length
and 19-21cm in width) and have a long perpendicular break. U6.233 comes from the grey lens
within YSS and the other two pieces comes from BSC. Given the close proximity of V4 and
U6, it is more likely that the break resulted from human action rather than natural processes
since sliding or falling from U6 to V4 would not have the necessary force to break the larger
piece in two. The smaller piece could have exfoliated naturally and moved further downslope.

Set 7. This set consists of four chunky pieces with multiple planes and a thick
crystallized vein. Breakage occured both along fracture planes and this vein. One piece comes
from disturbed context (S5-Str.1) and was found in Stratum 1, backfill from earlier amateur
excavations. Another piece comes from R7, a sondage along the cliff face between the two
cave entrances. The other two pieces come from intact sediments in U4 and U6. Except for the
piece in 55, all are found within YSS.

Set 8. This sets consists of three pieces from YSS with the larger piece located in
Square V7 and the smaller pieces on the terrace, inW2. W2.65 andW2.69 moved downslope
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to the terrace and then broke, leaving V7.94 inside the cave. The breaks are perpendicular
snaps. The raw material is not psammite, but a softer, possibly clayey sandstone, yellowish-
green with oval depressions on one sur ce.

Set 9. Set 9 is also a refit pair from YSS located well within the cave. One piece comes
from Wll and the other from V8. The break is perpendicular. The material has an irregular
surface with oval-shaped, smoothed spots and is a variant of psammite.

Set 10. Set 10 is a refit pair broken perpendicularly with pieces from V7 and V8, found
along the eastern wall of the cave with only slight movement after breakage.

Set 11. This set consists of five pieces and has the largest area of all the refit sets.
Three pieces, plotted together, come from the terrace (V4), and include one very large slab
(V4.64A) and two very small corner snap fragments (V4.64B and C). The other two pieces are
also large slabs and come from the terrace (W2) and just inside the cave entrance (U5). Like
Set 6, this set crosscuts YSS and BSC and is more likely that the perpendicular breaks of the
three large slabs is a result of human action rather than natural processes.

Set 12. This set consists of four pieces from the same square (U6). tJ6.ll2 comes from
YSS at a depth of 197 cm below datum. The other three pieces comes from the underlying
Stratum BSC at depths from 203-207 cm below datum, only six cm below IJ6.ll2.
Interestingly, these three pieces each refit onto an edge of U6.112, with another edge shared
between U6.172 and U6.156, which occurred after the break from U6.ll2.Hoitzontally, all
four pieces are in close proximity. Breaks are all perpendicular and occurred in situ.

Set 13. Set 13 is a refit pair from YSS on the terrace (V3). V3.2 is a small protrusion
which snapped from V3.1 and moved some cm downslope.

Set 14. Set 14 is a refit pair from YSS with a piece just
another piece on the terrace (W3).

the cave (U6) and

Set 15r . Set 15 is a refit pair with a perpendicular break, from YSS in Square U7. The
pieces were found next to each other and were separated vertically by only one cm

Set 16. This set consists of four pieces found in disturbed context in Squares 53 and
T3, Stratum 1.

Set 17. Set 17 is a refit pair with a perpendicular break, from Stratum BSC in Square
U6. The pieces were found next to each other and were separated vertically by three cm.

Set 18. This set consists of three pieces from Square T6. They are distributed vertically
within 25 cm of YSS. The refit set is long and narrow, with very straight sides. Perpendicular
breaks occur across the width of the original piece.

Set 19. This set consists of three pieces, two from T6 and one from T5, all from YSS.
Breaks are perpendicular.

' Sets 15-20 rvere refit in 1994 [v R. Miller. A. Martinez and others. Refrtting of Sets 7 and Ilwas started in
199:l- but additional pieces rvere found during the 1996 refitting analysis.
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Set 20. Set 20 is a refit pair with a perpendicular break, from YSS in Square U6. The
pieces are in close proximity and separated vertically by six cm.

Set 21. Set 2l is a refit pair which is the result of exfoliation of a small fragment from
the top of a slightly larger fragment. Neither piece was piece-plotted, but both came from Spit
10, YSS, in square U4.

Set 22. Set 22 is a refit pair with a triangular corner break. Both pieces come from
Square V8, Stratum YSS.

Descriptive Statistics

Tabs.3-5 below summarizethe size dimensions forthe refit sets, the sample of refitted
plaquettes, and all plaquettes. They show that there is a wide range in each of the size
dimensions, but the histograms in Fig.1 show that most plaquettes cluster around a certain size
range, with several large plaquettes skewing the distribution and increasing the range between
minimum and maximum. The histograms for dimension classes for refitted and unrefitted
plaquettes (Fig.l) show that length and width are skewed to the right, with most between 4l-
120 mm. Thickness is also slightly skewed to the right with the majority between 6-20 mm.
Weight is highly skewed to the right as a result of several very large plaquettes while the
majority of plaqueffes weigh between 0.1-50 g. Comparing refitted and unrefitted plaquettes, it
can be observed that refitted plaquettes come from the longer, wider, thicker, and heavier
classes.

The dimensions of the refit sets show that although most plaquettes are small to
medium sized, they can refit to form relatively few, but fairly large plaquettes which were
transported to the site instead of arriving at the site in smaller form.

TABLE 3. Dimensions ofRefit Sets

Variable n Mean Std Dev llfinimum Moiimum
lenqth (mm) 20 271 .50 r29 61 70 580
width (mm) 20 184 .50 101 .07 50 450
thickness (mm) 20 t7 .0 t2.07 ) 60
weisht (s) 22 1943.59 2409.9r 48 9404

TABLE 4. Dimensions of Refitted Plaquettes

Variable n Itrlcan Std Dev Mnimum Maximum
leneth (mm) 59 168.46 80.86 43 388
width (mm) 59 I  13 .98 55 .89 31 238
thickness (mm) 59 18.t2 6 .85 9 46
weisht (e) 63 779.59 940.97 3 l 4000
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COMPARISON OF DIMENSIONS OF REFITTED AND I.INREFITTED PLAQIIETTES
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TABLE 5. Dimensions of All Plaquettes.

Variable n Mean Std Dev Minimum Maximum
leneth (mm) 273 110 .90 72.25 t7 400
width (mm) 273 76 34 48.79 9 292
thickness (mm) 272 14.45 12.10 2 r66
weisht (s) 697 r7s 77 493.38 I 6355

Spatial Distribution of Plaquettes

In fact, 95.20 (n:7aQ of all plaquettes come from the Magdalenian layer, with 19
plaquettes found in the old backdirt and 19 plaquettes below the Magdalenian layer. Fig.2 (all
piece-plotted plaquettes) shows that plaquettes are concentrated along the eastern wall of the
cave and on the terrace, with some found in the back of the cave. Fig.3 shows the spatial
distribution of refitted plaquettes. Fig.4 showing the spatial distribution by size (small, medium,
and large), indicates that the larger plaquettes are found on the terrace and at the entrance of
the cave. Fig.5, showing the spatial distribution of material (psammite, limestone, and
sandstone), shows that the majority of sandstone slabs are found on the terrace.

Size distribution (small, medium, large) in three sections of the site lterrace, entrance,
inside the cave) was examined to see if plaquettes were distributed differentially by size in
these areas. Terrace area includes rows 2-4, entrance includes row 5, and cave interior as rows
6+. The table below (Tab.6) shows that more large and medium sized plaquettes are on the
terrace and entrance than expected and fewer inside. The percentages of small plaquettes in
each area corresponds to the expected distribution. From this, we can infer that the larger
plaquettes were deliberately placed on the terrace and at the entrance to the cave.

TABLE 6

Yo of all
plaquettes

Iarge
(>: 10o0 g)

medium
e0A-999 s,)

small
(<200 e)

terrac€ 400 430 490 39%

entrance 22% 260 240 22%
cave mtenor 370 30010 270 3go

Discussion

Transport

Plaquettes were transported to the site and, with a combined weight of more than
122.5 kg (combined weight of the 697 weighed plaquettes), represent the highest labor
investment in the site (after carcass transport), compared to 3.14 kg of lithic tools and debris.
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Psammite is available locally, in an outcrop just above the cave as well as in outcrops
surrounding area.

The dimensions of the refit sets show that at least some of the plaquettes (e.g., sets 6
and 11) were transported to the site as very large slabs which were then broken (either by
human action or natural processes) at the site.

Surface Area

An earlier estimate of potential surface area covered by plaquettes (Straus and Orphal,
n.d.) has been revised downward somewhat (Straus and Martinez, this volume). The estimate
was originally calculated by multiplying maximum length by maximum width of each measured
plaquette. Several refits are the result of fracture along horizontal bedding planes. Estimates of
surface area needs to take into account that many pieces are on top of each other and not
contiguous.

Breakage and Movement

There are two patterns of natural breakage: (I) in situ breakage creating small- to
medium-size pieces without subsequent movement (Sets 2, 5, 10, 12, 13, 15, 17,18, 19,20,
21, 22), and (2) breakage inside the cave along the eastern wall with subsequent movement of
smaller pieces to the terrace or cave entrance (e.g, Sets l, 3, 4, 8, l4). Human action can
account for the breakage of very large, thick slabs which were then placed just inside the cave
and on the terrace (e.g., sets 6 and I l).

Nearly all of the plaquettes found are located along the eastern wall inside the cave or
on the terrace and two possible hypotheses can be put forth. First, the area along the eastern
wall is the only area inside the cave where the slope levels out to form a floor which can be
used while the terrace is also level enough for use. Psammite plaquettes were placed in these
two areas as paving, to provide protection from mud and to make useable work surfaces. The
deliberate placement of very large slabs just inside the entrance and on the terrace (within the
drip line) coincides with the "best" places within the site, i.e., the area with a level floor, light,
and shelter. Smaller plaquettes were placed inside the cave along the east wall to pave over
mud and slippery bedrock, for ease of human movement inside the cave rather than for actual
activities. Breakage of the smaller pieces inside the cave could have been caused by trampling
by people as well as by post-depositional breakage and movement, as water and mud drain
through the cave, causing the smaller broken pieces to slip downslope to come to rest on the
terrace. Other small pieces may have continued to move down the slope in front of the cave.

An alternative scenario, which seems unlikely, is that psammite paving was placed in
the upper part of the cave and that plaquettes were moved by water and slid down the steep
bedrock slope, coming to rest naturally at the eastern wall, with smaller pieces continuing on to
the terrace where the slope levels off. If plaquettes originated in the upper part of the cave, this
would be the expected scenario, with natural processes of movement. However, the extremely
steep slope of the bedrock, which is quite slippery when wet, would not have permitted the
placement of plaquettes there. Additionally, the in situ breakage of 12 of 22 refit sets indicates
a high level of site integrity, with a smaller degree of site disturbance. If plaquettes had broken

the
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DISTRIBUTION OF PIECE-PLOTTED PLAQUETTES
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Fig.2- Distribution of all piece-plotted plaquettes in the Magdalenian level.
(Stars indicate refitted pieces.)
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DISTRtsUTION OF REFITTED PLAQUETES
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Fig. 3 - All refit sets.
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288



R. MILLER and I. LOPEZ BAYON - PLAQTiETTE REFITS

Grouped Size Distribution

2

3

4

5

6

7

I

I

1 0

1 1

1 2

1 3

1 4

Fig.4- Distribution of refitted plaquettes by size.

small: small open triangles;
medium. small open diamonds;

large: filled triangles,
very large: filled diamonds.
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Grouped Material Distribution
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Fig.5- Distribution of refitted plaquettes by materialtype.
(limestone: triangle, diamond: sandstone; psammite: square)
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after sliding from the upper part of the cave, the refitted pieces should not have been found so
close together. Five sets of refits cross-cut Strata BSC and YSS, thereby helping to
demonstrate (along with the lithic artifact refits) that the gradational sedimentological
distinction between these two units has no archaeological significance (Straus and Martinez,
this volume).

Conclusions

The combined weight of the plaquettes, along with the large size of some of the refit
sets, indicates a more intensive use of the site than simply an overnight or short-term stay in

the cave. The amount of labor invested in transporting plaquettes to the site, and their spatial
distribution within the site, show that there was interest or need to make the site more
habitable. A likely interpretation is that plaquettes accumulated at the site accretionally, where
plaquettes are brought to the site during multiple visits rather than all at once.

The large number of sets (12 out of 22) which reflect in sittt breakage support the

argument that plaquettes were originally placed along the eastern wall, where the steep slope

oithe cave floor levels out, rather than being deposited there by natural processes of

movement. The five sets which show movement of small pieces downslope to the terrace show

that small pieces may have been affected by natural processes of disturbance, such as water.

The orientation of ihe plaquettes (tilted and sometimes vertical) also shows some natural

process of post-depositional disturbance.

Finally, the presence of plaquettes in such a small site points to its relative importance

within the network of Magdalenian sites. The larger sites, including Chaleux, Gonnersdod

Andernach (M. Street, p"rJ. .ottt*.) all show investment in paving the lMng areas Smaller'

logistical, siies, such ai Trou des Nutons and Trou da Somme (Teheux 1994), have a few

pliquettes but show no evidence for paving. At Bois Laiterie, the existence of a large number

of itaquettes and the corresponding invistment of time to transport material for paving

indicates a possible intention of re-using the site, perhaps seasonally or yearly. Plaquettes were

used to male the site more habitable, anO if it had been used as a short-term, single use, camp,

it is unlikely that much labor would have been invested in making it more habitable. The

presence of plaquettes seems to indicate a degree of planning ahead, to prepare the site for

repeated visits.
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L'ART MOBILMR MAGDALENIEN FINAL DE LA GROTTE DU BOIS LAITERIE

M. Lejeune

Introduction

D6couverte en 1990 par Philippe Lacroix, la couche magdalenienne de la grotte du
Bois Laiterie d Profondeville (Namur) fut fouill6e par les universites de Lidge et du Nouveau
Mexique en1994 et 1995.

Outre un outillage lithique et osseux assez traditionnel, on y a 6galement trouv6
quelques temoins presentant des elements caract6ristiques de I'art mobilier. Il s'4git d'une
< perle > en grds perfor6e, de quatre coquilles tertiaires perforees, de deux os longs d'oiseau
encoch6s et de vingt-six plaquettes en pierre poss6dant des traits grav6s non figuratifs et
quelques traces color6es (rouges, noires, jaunes).

Ces pieces proviennent essentiellement de la terrasse et de I'entr6e de la grotte (Fig.1).

Description des t6moins

1. < Perle ) en gres perforee.

Trouv6e d I'interieur de la cavite, cette perle en gres dont le diametre ext6rieur varie de

27 iL 28 mm, est 6paisse de ll,2 mm au niveau de la perforation. Pratiqu6e au centre de la

pidce, cette perforation presente un aspect biconique et asymetrique. Les diametres ext6rieurs

de la perforation sont de 8,5 et 4,9 mm. La jonction des troncs de c6ne, situ6e i 9,1 mm du

diametre ext6rieur le plus large et i 2,1 mm du plus 6troit, possdde un diamdtre de 3 mm. La
perforation a d0 6tre r6alisee par abrasion circulaire ainsi qu'en t6moignent des traces

circulaires encore visibles d l'int6rieur. Toutefois, quelques petits traits paralleles d l'axe de la
perforation apparaissent d son point le plus etroit, c'est-d-dire d la jonction des deux c6nes.

Quatre petits traits finement grav6s, longs d'environ 5 mm, sensiblement paralleles et distants
d'environ 2 mm, sont 6galement visibles entre le plus grand diametre ext6rieur de la
perfioration et le bord de la piece (Fig.2 et photo 1).

293



M. LEJEUNE - ARTMOBILIER
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Fig. 2 - Bois Laiterie. Perle en gres perforee.

Photo 1 - Bois Laiterie. Perle en gres perforee (cliche Y. Hanlet)
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Carre NO Naturematiere
Tt4 4 gres
U6 62 gres
V3 spit 9 gres
v4 57 gres
v7 88 gres
v7 89 gres
v7 90 gres

v7 t17 gres
v7 t28 grds
v7 t 39 gres
v7 143 sres
V8 20 psammrte
V8 75 srds
w2 72 gres
w2 75 DSafiUrXte
w3 J I grds
w3 82 Dsalrurute
w9 ZJ gres

M. LEJETTNE - L'ART MOBILIER

2. Plaquettes en pierre.

Sur les 788 plaquettes recueillies sur la terrasse, d I'entree et i l'interieur de la cavit6,
26 pr6sentent des traits grav6s et des traces color6es assez diffirses. Qu'elles soient en grds, en
psammite ou en schiste, toutes ces plaquettes sont d'origine locale et ont d0 servir d amenager
un dallage sur la terrasse et d l'entr6e de la cavite.

Les grawres n'apparaissent que sur une face et des craquelures, vraisemblablement
dues i I'action du feu, sont visibles sur certaines d'entre elles. Ces grawres consistent surtout
en de nombreux petits traits isoles, g6ndralement minces, rectilignes, d bords nets et d section
en V. Ils sont non figuratifs, sans organisation apparente, a caractdre vraisemblablement
accidentel. D'autres traits plus larges, d bords irrdguliers et section en tI, presentent parfois
une encoche de depart marquee et font songer d des traces de griffades animales.

Quant aux traces color6es, il s'agit plut6t d'oxydations dues d la presence de fer et d
I'action dventuelle du feu. Des traces d'ocre rouge, ne presentant aucun caractdre figuratif,
sont toutefois visibles sur une seule plaquette.

TABLE la. Plaquettes gravees (Fig. 3a d 3r)
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Fig.3a et 3b - Bois Laiterie. Plaquettes grav6es.
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v4. s7

Fig.3c et 3d - Bois Laiterie. Plaquettes grav6es.
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v7.89

Fig.3e et 3f - Bois Laiterie. Plaquettes gravees.

v7.88
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v7.90

-

Fig.39 et 3h - Bois Laiterie. Plaquettes gravees.
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@

Fig.3i et 3j - Bois Laiterie' Plaquettes grav6es.
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Fig.3k et 3l - Bois Laiterie. Plaquettes grav6es.
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w2.72

Fig.3m et 3n - Bois Laiterie. Plaquettes gravees.
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Fig.3o et 3p - Bois Laiterie. Plaquettes grav6es.
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I I

Fig.3q et 3r - Bois Laiterie. Plaquettes grav6es.
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TABLE lb. Plaquettes gravees avec de l6gdres traces color6es diffirses (Fig. 4a iL aq.

Carr6 NO Nature matiere
U3 42 gres
U6 47 qres
V8 35 schiste

TABLE lc. Plaquettes color6es (l6gdres traces diffirses) (Fig. 5a d 5e).

Carre NO Nature matiere Description
s l4 l l psarurute 2 traces noire et rouille
s14 t4 DSarnmrte 2 traces noires
V3 79 gres traces rouges, brune, noire
w3 t24 DSafiUrXte traces brune, noire. iaune
xl0 J psamlute oxvde de fer

3. Os longs d'oiseaux encoch6s

Le premier, trouv6 dans le sondage 5 r6alise en 1990 (carres U9-U10), consiste en un
fragment m6sial biseaute d'os long d'oiseau. Dans sa partie distale, on observe deux incisions
paralldles et perpendiculaires d l'axe longitudinal de la piece. Longues de3,2 mm et large de
0,1 mnq ces incisions ont une profondeur de 0,1 mm et pr6sentent une section en V d bords
6br6ch6s. D'autres traits grav6s sont egalement visibles sur la piece mais il s'agit
vraisemblablement de traces de d6sincarnation (Photo 2).

Quant au second, I. Lopez Bayon (L6pez Bayon et al., 1997) considdre qu'il s'agit
d'un 6tui d aiguilles fagonne sur un fragment de radius d'oie cendr6e. Ce fragment d'os creux
pr6sente cinq encoches paralleles, perpendiculaires d l'axe longitudinal du tube et
r6gulidrement espac6es , bien que celle situ6e d proximite de la fracture en double biseau soit
un peu d6cal6e par rapport d I'alignement des quatre autres. Ces traits dont la longueur varie
de 3.1 it3.7 mny ont une largeur maximale de0.2 mm et une profondeur d'environ 0.1 mm.
Leur section, en V 6mouss6, a des bords nets. Les quatre encoches alignees sont incrustees
d'ocre, ce qui fait dire d I. Lopez Bayon qu'il pourrait s'agir d'encoches de blocage d'un fil
ocr6 y ayant laisse une partie de son ocre, plut6t que d'un decor. En effet, la piece ne possdde
pas d'autres traces ocr6es (photo 3).
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Fig.4a et 4b - Bois Laiterie, plaquettes gravees avec de legeres traces color6es diffi.rses
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v8.35

Fig.4c - Bois Laiterie, plaquette gravee avec de legeres traces colordes diffirses.
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s 14. l l

s 14. 14

Fig.5a et 5b - Bois Laiterie, plaquettes colorees (legeres traces diffi.rses).



M. LEJE{JNE - ART MOBILIER

w3.24

Fig.5c et 5d - Bois Laiterie, plaquettes color6es (legeres traces diffi.rses)
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Fig.5e - Bois Laiterie, plaquette color6e (l6gdres traces diffi.rses).
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Photo 2 - Bois Laiterie. Os long d'oiseau incis6 et biseaut6 (clichd Y. Hanlet)

Photo 3 - Bois Laiterie. Fragment mdsial d'os long d'oiseau encoch6 (clich6 Y. Hanlet)
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4. Les coquilles tertiaires perfor6es.

Parmi les huit coquilles fossiles provenant vraisemblablement de depdts tertiaires du
Bassin Parisien (Lozouet et Gautier, 1997), cinq possddent une perfbration d'origine
anthropique, transformant ainsi la piece en eventuel objet de parure d suspendre. Elles
appartiennent aux espdces Bayania lactea (4) (photos 4 et 5), Sigtnesalia sp. (1) (photos 6 et
7) et Terebralia bidentata (l) (photos 8 et 9). Les perforations, dont le diametre vane de I d2
mm, sont obtenues par polissage et entourdes d'une plage polie due i I'abrasion (Bayania
lactea et Sigmesali4 sp.). Quant d la perforation de Terebrqlia bidentata, elle a 6te realis6e par
pression.

Comparaisons

Si la couche magdalenienne de la grotte du Bois Laiterie nous a livre des plaquettes
gravdes, des os longs d'oiseaux encoches et des coquilles tertiaires perfor6es, d'autres sites
belges en possedent egalement (Trou de Chaleux, Trou du Frontal, Grotte du Coleoptdre,...),
de m€me que certains sites 6trangers, relativement proches (Roc-la-Tour, Gonnersdorf). Quant
aux < perles ) en pierre, elles font plut6t figure d'exception. Nous en avons toutefois trouv6
dans le site de Gonnersdorf (Magdalenien final).

Conclusion

L'examen des quelques t6moins d'art mobilier ffouv6s dans la grotte du Bois Laiterie
(<perle> en grds perfor6e, os longs d'oiseaux encoch6s, coquilles tertiaires perforees et
plaquettes en pierre grav6es), montre qu'ils correspondent bien d ceux livres par d'autres sites
belges et dtrangers possedant un contexte magdal6nien final.
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Photo 4 - Bois Laiterie. Deux Bayania lacteo perfordes (cliche Y. Hanlet)

Photo 5 - Bois Laiterie. Bayania lacteo, d6tail de la perforation (clichd l.Lopez Bay6n).

3 1 5



M. LEJEUNE - ARI MOBILIER

Photo 6 - Bois Laiterie. Sigmesalia sp.,
perforat io n naturelle et perfo ratio n anthropiq ue.

(clich6 Y. Hanlet)

Photo 7 - Bois Laiterie. sigmesalia sp., detail de la perforation anthropique
(clich6 l. Lopez Bay6n).
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Photo 8 - Bois Laiterie. Terebralia bidentato avec perforation anthropique.
(clichd Y. Hanlet)

photo 9 - Bois Laiterie. krebroliq bidentata, d6tail de la perforation anthropique
(clich6 I. L6pez BaYon).
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COQUTLLAGES FOSSTLES ET RESTES DE "BRTQUET"
DANS LA GROTTE DU BOIS LAITERIE

P. Lozouet et A. Gautier

Le site a liw6 quelques mollusques marins c6nozoiques se distribuant en cinq especes dont
quatre gasteropodes et un bivalve.

o Boysia loctea @ruguiere, 1789) @ocene du Bassin de Paris, photo 1).

couche BSC, U4a, No 79 : un fragment des premiers tours de spire;
couche BSC, V4c, No 62.1 : un exemplaire perfore pour parure;
sondages Lacroix (TT) : deux exemplaires perfores pour parure (L6pezBayon el al.,1996).

o Sigmeslia sp. @ocene du Bassin de Paris, photo 2):

couche YSS, T7b : un exemplaire perfore de deux trous. L'un est naturel et a 6t6 effectue
par un gast6ropode pergeur (Naticidae ou Muricidae) I'autre est d'origine anthropique.

o Terebralia bidentoto @efrance, 1832) (Miocene, photo 3):

couche YSS, V3b, No 98 : un exemplaire perfore pour parure.

. Glycweris puhtirnta (Lamarclq 1805) (Eocene du Bassin de Paris, photo 4):

contact < base de old backdirt et sommet de YSS ), UlO, N" 2. i : une valve.

. Cmnponile giganteum (Lamarck, 18M) (Eocene du Bassin de Paris, photo 5):

couche YSS, V84 No 27 : un gros fragment (longueur '. 125 mm) d'un individu
particulierement use, portant plusieurs perforations, sans doute naturelles. Il est toutefois probable
que les perforations de la base aient ete modifi6es par I'homme.

La plupart des fossiles sont d'dge paleogene et ont ete recoltes dans les niveaux de I'Eocdne
moyen du Bassin de Paris (etage lutetien?). La provenance precise de ces coquilles est impossible d
6tablir car il s'agit de fossiles particulidrement communs. Les sites de r6coltes se situent dans un
rayon d'environ 100 kilomdtres autour de Paris. A noter que Bayania lactea est signal6e en r6gion
parisienne dans le site magdalenien sup6rieur de Verberie (Oise) tandis que Conpanile giganteum
est recens6 dans le magdalenien dEtiolles (Essonne) (Tabori4 1993). Ces coquillages de lBocene
de la r6gion parisienne etaient assez largement diffirses comme l'atteste leur pr6sence dans diftrents
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abris ou grottes paleolithiques du quart est de la France (Yonne, COte-d'Or, Doubs, Haute-Marng
etc.) (Taborin"1993).

L'espece Terebralia bidentata peut avoir plusieurs provenances depuis lEurope centrale
(domaine de la Paratethys) jusqu'au Bassin d'Aquitaine. De Belgique, le premier point de recolte et
le plus plausible est le Bassin de la Loire.

A ce lot nous avons ajoute trois coquillages fossiles recueillis sur le site de Goyet. Il s'agit de
deux valves de Polymesoda convexe> dont une cassde, et un gasteropode Granulolabium plicqtum
(Bruguiere, 1792) Ces deux espdces sont trds coillmunes dans les dep6ts de I'Oligocdne de la
region de Tongres (Sables de Vieux-Joncs, Sables de Bautersen) dont ils proviennent
waisemblablement. Ces coquillages furent d6couverts d Goyet lors de fouilles en 1952 par Louis
Eloy. L'industrie appartient au Gravettien et est datee d'environ 24,000 B.P. (M. Otte, comm.
pers.). Ces trouvailles ont et6 inclues, parce qu'elles indiquent clairement que les pal6olithiques
occupant le territoire belge avaient accds d des gisements plus proches que ceux dont proviennent
les coquillages de Bois Laiterie. Une analyse approfondie des mollusques etrangers, d6couverts dans
les divers sites belges du Pal6olithique superieur, pourrait fournir des precisions sur les modalit6s de
recolte et d'echange de ces objets.

Les fouilleurs ont aussi recueillis quelques fossiles paleozoiques. Il s'agit de six restes d'un
stromatoporoide, de coraux (Rugow, Tabulata) et d'un gasteropode. Ces fossiles fragmentaires et
peu "attrayants" sont derives des calcaires frasniens dans laquelle la grotte filt crzusee. Ils n'ont
aucun rapport direct avec I'occupation humaine et appartiennent i la cat6gorie taphonomique des
intrusions remaniees (sensu Gautier, 1987).

Signalons encore quatre fragments provenant dtrn nodule de pyrite (couche YSS, W10, N"
6.6), d structure fibro-radiee et dorft la surface est fortement emouss6e; le diametre du nodule
complet complet s'estime i quelque 4 cm.

Trois rognons comparables furent mis ijour dans le Magdalenien du Trou de Chaleux, dont
un pr6sente un sillon profond resultant de percussions repetees (Perles, 1977, p.32-34; Otte 1994,
p.a1-44). Un fragment de pyrite provenant de Laussel @ordogne) presente des stries 6galement
attribuees d la percussion repetee. Dans quelques autres grottes, en France et en Allemagne, des
fragments ont ete ddcouverts (Perles, ibid.), apparemment plus ou moins semblables d ceux de Bois
de Laiterie. Tous ces restes sont consideres comme les premiers ternoignages de I'utilisation de
pyrite comme "briquet". Quant d leur provenance, on observe frequemment des concretions in siht
dans les depdts de craie du Cretace dEurope Occidentale; ils ont une surface herissee de pointes en
raison de leur structure interne fibro-radiee. L'6rosion et I'abrasion sur la plage ou par le transport
fluviatile les transforment en rognons d surface 6moussee. Jusqu'i maintenant aucune efude a permis
de retracer I'origine de ces "briquets" paleolithiques. Ceux de la Belgique pourraient provenir du
Bassin de Mons, mais des provenances plus lointaines (le Boulonnais, par exemple) ne sont pas
exclues (Ch. Dupuis, comm. pers.)
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Photo I - Bayania lactea (Test trench, L: 21.0 mm). Photo 2 - Sigmesalia sp. (YSS, L: 18.5 mm).
Photo 3 - Terebralia bidentata (YSS, l: 43.0). Photo 4 - Glycymeris pulvinata (contact de la base de I'ancien
remblais et sommet de la couche YSS, L: 21.0, l:22.0).
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Photo 5 - Campanile giganteum, (YSS, L: 125.0 mm).
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t7

ANALYSE TRACEOLOGIQUE DU MATERIEL LITHIQUE
DE LA GROTTE DU BOIS LAITERIE.

P. Jardon Gner.

Introduction

Cette etude concerne un echantillon du materiel lithique issu des campagnes de fouilles
de 1994 et 1995 au Bois Laiterie. Il s'agit de 129 pidces, pami les <<moins>> visiblement patinees

au moment de leur d6couverte. L'ensemble est compos6 de materiel informe de taille (36 6clats
et restes de taille, 30 lames ou fragnents de lame et 14 lamelles ou fragments lamellaires non
retouches), comme de materiel retouche (7 burins sur troncature retouchde, 2 burins diidres,
un burin double mixte, I chute de burin, 5 grattoirs simples, un grattoir double, I I lamelles d
dos, 16 pieces avec r6touches partiels, 1 pergoir, 3 pointes, un apex triddre, un fragment de
fagonnage de lamelle d bord abattu et une troncature).

Etat de la collection

L'6tat general de cette industrie peut 6tre classifid comme d'alt6ration intense. Les
pieces sont en grand partie patinees en blanc, et dans le cas oir il y a absence de patine il existe
une ddtdrioration microscopique des bords et des aretes.

Etant donne cet sifuation d'alteration generale, I'analyse microscopique des traces est
ddconseille, parce que I'intensit6 de I'alteration naturelle est plus extr€me que les traces
d'utilisation resultant de l'activitd humaine. Cependant nous avons d6cid6 de selectionner 24
pidces pour 6valuer l'intensit6 de I'altdration et bannir la possible existence de fractures ou
encoches attribuables i des actions d6terminees.

R6sultats

On documente les activites suivantes (voir tab.l):

a) - Coupe de matidres tendres. Utilisation waisemblablement determinee par la concentration,
la forme et la distribution des encoches sur le bord coupant. Certains 6clats et lames.
(r6f6rences U4-60, V4-154, V3-101, V4-40, Y4c-71,Y4d-77 et V4-83).
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b) - Grattage de matidre dure. (refbrences W8c-6, W3c-64, V8a-45).

c) - Rainurage de matiere dure abrassive (U3-28).

d) - Rainurage de matiere dure (W2-59).

Parmi les grattoirs etudies seul un des fronts (appartenant au grattoir double) possede
de traces d'une usure plus intense, Ces exemplaires ont ete utilises pendant peu de temps aprds
le dernier reavivage. L'un d'eux, par leur morphologie denticulee, n'6tait pas apte pour le
travail de tannerie, regulierement associd d cet type d'outil.

Les microtraces d'impact observ6es sur les pointes de projectile sont trop tdnues et
nous ne croyons pas qu'elles aient rendu ces outils inutilisables pour une application
post6rieure.

Ils n'existent pas de restes de taille d l'exception d'un fragment de nucldus (W9a-14),
une crdte (V3b-40), une tablette (U4-43), un flanc (W2-22) et trds probables dclats de
reavivage du plan de frappe (V'-33, Y4-19a, V4-l 16).

Il y a quelques fragments de lamelles d bord abattu en processus de faconnage (W3-77,
u4-77,V3-92, V3-l03).

L'information tracdologrque que I'on obtient d partir des exceptionnelles traces
conserv6es (micro-impacts et usure) est rare et peu reprdsentative. Malgr6 tout, la
composition de I'ensemble et son utilisation probable perrnettent d6tacher quelques
considerations sur le comportement tdchnologique qui peuvent €tre utiles pour la
compr6hension fonctionelle de I'occupation.
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IMMUNOLOGICAL ANALYSIS OF LITHIC ARTIFACTS

M. Newman

In recent years there has been an increased use of molecular, biomolecular and biochemical
techniques in the analysis of archaeological materials. Immunological methods have been used to
identify plant and animal residues on flaked and groundstone lithic artifacts (Downs, 1985; Hyland
et al.,1990; Kooyman et ol.,199} Newman, 1990; Newman and Julig, 1989; Yohe et al.,l99l).
Plant and animal residues on ceramic artifacts have been identified by their amino acid sequences
(Broderich 1979) and by analysis of lipid and fatty acids (Frederickserq 1988; Heron et al.,l99l'
Hill el a/., 1985) while serological methods have been used to determine blood groups in skeletal
and soft tissue remains (Heglar, 1972;I-er, et sl.,1989) and in the detection of hemoglobin from
4,50Gyear-old bones (Ascenzi et al.,1985). Human leukocyte antigen (Iil,A) and deoryribonucleic
acid @NA) determinations made on human and animal skeletal and soft tissue remains have
demonstrated genetic relationships and molecular wolutionary distances (I{ansen and Grrtler,
1983; Lowensteiq 1986; Piibo, 1985, 1986, 1989; Ptiiibo et a1.,1989). It has become evident that
data obtained from these analyses can contribute valuable information to archaeologists -

information that cannot be obtained by other means.

Several immunological methods have been utilized in the analysis of archaeological materials
including Ouchterlony (Downs, 1985), cross-over immunoelectrophoresis (CIEP) @arr, 1989;
Newman, 1990), radioimmunoassay (LowenstefuL 1980, 1986) and enzqe immunoassay (Hyland
and Andersog 1990, Hyland et a1.,7990). These methods differ only in degrees of sensitivity with
Ouchterlony being the least and RLA as the most sensitive. However the use of RIA is limited to a
facility and person(s) licensed for nuclear medicine. Immunological techniques were first used in
medicoJegal work in the early 1900s and despite some dissenters at this time (Gaensslerl 1983,
p.223) have continued to play an integral role in forensic medicine. Although the application of
these techniques to archaeological materials has been questioned, literature rerriews of forensic
studies (Arquembourg 1975; flaber, 1964; Gaenssleq 1983; t ee and DeForest, t976; Macay,
1979; Sensabauglt et al., 1971, among others), demonstrate that old and denatured bloodstains will
still result in a positive precipitin test (Gaensslal 1983, p.225). While these studies generally deal
with relatively recent stains, at least in comparison to the age of most archaeological materials, it has
been shown that various efforts to remove bloodstains from clothing or other materials, using
solutions such as bleacll harsh detergents or boiling, are generally unsuccessful (Gaenssleq 1983,
p.225; Lee and DeForest, 1976). Species identification has also been made on tiszues recovered
from a sewer (Milgrom and Campbell, 1970) and on body tissues @jorklund, 1952; Milgromet al.,
1964). Chemicals present in soils such as tannic acid, aluminum chromate or organic solvents may
result in non-specific precipitation of antiserum (1.e., false positive). However, routine tesing of site
soils indicates the presenc€ of substances that may interfere with artifact analysis, thus validating
these tests.

One ofthe pioneers in the field of forensic medicine was George Nuttall. During the course
of his studies he carried out the most ortensive testing of antisera in order to determine the
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relatedness of animals (Nuttall, 1901a 1901b, 1904). In this worh more than 16,000 precipitin tests
were carried out on over 500 animal specieq which included mammals, birds, reptiles, and fish.
When one considers that these experiments were carried out nearty 90 years ago, it is a truly
remarkable piece ofwork and, moreover, has been srbstantiated to a great extent by recent work in
molecular evolution. It is interesting to note that many of the problems and sources of error
experienced by Nuttall and other researchers are still applicable today. Such problems as the
strength and reliability of anti-ser4 the pH of the mediurq bacterial contamination, the difficulty of
re.solubilizing dried blood, and the fact that blood heated over 100"C will not give a positive
reaction often occur today as they did in the past (Nuttall, 1904). However, he also noted : <The
fact that dried bloods give reactions after the lapse of a considerable time, months, or even years has
been flrlly established by Uhlenhuth and confirmed by others> (Nuttall,1904,p.l2}).

Materids and Methods

The method of analysis used in this laboratory is cross-over electrophoresis (CIEP). Minor
adaptations to the original method were made following procedures used by the Royal Canadian
Mounted Police Serology Laboratory, Ottawa (1983) and the Centre of Forensic Sciences
(Toronto). Although this test is not as sensitive as RId it has a long history of use in forensic
laboratories, does not require expensive equipment, is reasonably rapid and lends itself to the
processing of multiple samples (Cullifor4 1964\. In this test the artigen and antibody are driven
together by an electrophoretic force instead of simple diffrsion as in the Ouchterlony test. The test
is performed in agarose gels with a pH of 8.5, by this the antigen is positively charged and the
antibody is negatively charged. Paired wells, roughly 1.5 nnn. in diameter are punched in the
agarose gel ap'proximately 5 nnn. apart. The antigen (unknown erftract) is placed in the cathodic
well of the pair and the anti-serum in the anodic one. The gel is placed in an electrophoresis tank
containing a barbital buffer, pH 8.6, and triple thicknesses of filter pap€r are used as wicks to
connect the ends of the slides with the buffer. The application of an electrical current, set at a
constant 10Ov, moves the two towards each other. If the unknown sample contains protein
conesponding to the species artiserum against which it is being tested, an extended lattice forms as
a result of cross-linking and a precipitate forms where they reach equivalence concentrations. Weak
positive reactions, conrmon in archaeological samples, are more readily observed if the gel is dried
and stained with a protein stafut, zuch as Coomassie Blue. Appropriate positive and negative
controlq prepared in5o/o ammonia solutio4 are nrn with each gel. These are. (a) posinve - blood of
species being tested for e.g., deer blood for deer antiserum and O) negative - blood of species in
which antiserum is raised e.g., rabbit if raised in that animal. Duplicate testing is canied out on all
positive results.

The specific substances that are tested for in CIEP are immunoglobulins, or antibodies, a
group of glycoproteins present in the serum and tissue fluids of all mammals (Roitt et a1.,1985).
There are five known immunoglobulin groups in normal human serunL lgc (70-75%), IgM (IV/o),
IgA(15-2V/o), IgD (<I%) and IgE (in trac€ amounts). IgA is the predominant immunoglobulin in
serosecretions s.rch as salivq ffacheobronchial secretions, colostrunl miflq and genito-urinary
secretions @oitt et al., ibid). These are present in varying arnounts in all vertebrates, but are absent
in invertebrates (Roitt et al., ibid).
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Twelve flaked lithic artifacts recovered from the Grotte de Bois Laiterie, Bumot, BelgiunL
were submitted for potential identification of animal residues by immunological analysis. A control
soil sample from the site was also sent for analysis. Possible residues were removed from the
artifacts using a 5% ammonium hydroxide solution. This has been shown to be the most effective
extractant for old and denatured bloodstains and does not interfere with subsequent testing (Dorrill
and Whitehead,1979; Kind and Cleevely, 1969). Artifacts were placed in shallow plastic dishes and
0 5mL of the 5%o ammona solution applied directly to each. Initial disaggregation was carried out
by floating the dish and contents in an ultrasonic cleaning bath for two to three minutes. Extraction
was continued by placing the boat and contents on a rotating mixer for thirty minutes. The resulting
ammonia solutions were removed with a pipettg placed in individual numbered plastic vials and
refrigerated prior to further testing. One milliliter (l mL) of Tris buffer (pH 8.0) was added to
approximately 1g of soil mixed well and allowed to extract for 24 hours at 4'C to prevent bacterial
contamination. The rezulting supernatant fluid was removed and tested against pre-immune serum
only. Initial testing of all samples was carried out against pre-immune serum (Le., serum from a
non-immunizd animal). A positive result against pre-immune serum could arise from non-specific
protein interaction not based on the immunological specificity of the antibody (l.e., nonspecific
precipitation). No positive results were obtained and testing of artifacts was continued against the
antisera shown in Tab.1.

TABLE l: Antisera used in analysis.

AFf,fi$Htrt .'.$O,IE€E
anti-bear Organon Teknika

anti-bovine t l

antl-cat il

anti-chicken l l

anti-deer t l

anti-dog l l

affr-gunea-plg

anti-horse t l

anti-human

anti-pig t l

anti-rabbit

anti-rat t l

anti-sheep t l

anti-elk University of Calgary

Antisera obtained from commercial sources are developed specifically for use in forensic
medicine and, when n@essary, these sera are solid phase absorbed to eliminate species cross-
reactivity. However, these antisera are polyclonal, that is they recognize epitopes shared by closely
related species. The relationship of animal antisera used to potential prey species identified is shown
in Tab.2. The antiserum to elh raised against modern species (Cerwn canadensis) is species-
specific.
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TABLE 2: Relationship of animals to antisera used in analysis.

ANTISERA

Bear 6zzly, brown or black bear

Bovine Cow, bison, musk-ox.

Cat Bobcat, lynx, mountain lion, cat.

Chicken Chicken, turkey, quail grouse, pheasant.

Deer Deer (all species), elk, moose, caribou, pronghorn.

Dog Coyote, wolf, fo4 dog.

Guinea-pig Porcupine, squirrel, beaver.

Horse Equids

Pig Pig

Rabbit Rabbit. hare, pika.

Rat Rat (all species), mouse (all species).

Sheep Sheep, goat.

Results

The results of CIEP analysis are shown in Tab.3 and discussed below.

A positive result to bovine antiserum was obtained on one artifact, a simple endscraper (T5-
55). As shown nTab.2, a positive result to bovine antiserum is obtained with bisorL cow and musk-
ox of the family Bovidae. Cross-reactions with other members of the family Bovidae or other
unrelated families do not occur with this antiserum.

One artifact, an endscraper, (IJ7-10), tested positive to rabbit antiserum. As shown nTab.2,
other members of the Order Lagomorpha (rabbits, hares and pikas) could be represented by this
result.

A positive result to pig antiserum was obtained on one artifact, an atypicat perforator (U7-
29 l) This antiserum has not been tested against Old World members of the Suidea family so
species identification is not possible at this time.

No other positive results were obtained in this analysis. The absence of identifiable proteins
on artifacts may be due to poor preservation of protein or that they were used on species other than
those encompassed by the antisera. It is also possible that the artifacts were not utilized.
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TABLE 3. Results ofCIEP analysis.

Rf,FERENCES

ARQUEMBOURG, P .C., 197 5,
Immunoelectrophoresi,s. Theory, Methods, Identificatioq Interpretation. S.Karger, Basel-Munchen.

ASCENZI A., BRUNORI M., CITRO G. and ZITO, R., 1985,
Immunological detection of hemoglobin in bones of ancient Roman times and of Iron and Eneolithic
Lges. Proceedings Natiornl Academy of Sciences USA82, p.7170-7172.

BARR S. J., 1989,
Blood from Stones: Blood Residue Analysis of the Detz Site Clovis Artifacts. Paper presented at
the 54th Annual Meeting of the Society for American Archamlory, Atlanta.

:,;:;ffii9ffi:fi;,,:,
;t l",tt

T5-22 Burin Negative

T5-30 Burin Negative

T5-55 Endscraper Negative

T7-t6.1 Endscraper Bovine

u6-t27 Burin Negative

u6-132 Perforator Negative

u6-149 Burin Negative

u6-179 Azilian point Negative

u7-10 Endscraper Rabbit

u7-29.r Perforator Pig

u7-68 Burin Negative

U1G.6 Endscraper Negative
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BOIS LAITERIE AND THE IVIAGDALENIAN OF BELGIUM:
INTER.ASSAMBLAGE COMPARISONS

L.G. Straus and J. Orphal

Introduction

Leaving aside questions of sample-size effect and assuming reasonably tight
chronological control by independent, radiometric means, there are two things that can
conceivably be pursued by making inter-site comparisons of artifact assemblages: (1) the
search for ethnic (<culturab) similarities and differences and (2) the elucidation of inter-site

functional (activity or role of <place>) similarities and differences. The lithic inter-assemblage
debate (initiated in its modern form by the <Bordes-Binford debateD over the Mousterian) is, in

fact, a subset of the larger question of how to distinguish style and function in archeology.

Interpretations of the record traditionally assigned to <the Magdaleniao of Belgium

and dated chronostratigraphically to the Bdlling pollen zone and radiometrically to the period

between c. 13,000-12,000 BP (uncalibrated) fall withinthe realm of this major debate within
prehistoric archeology. Indeed, neither <explanatioo is likely to be exclusively correct, but

exploration of the possibilities for explanation can provide a valuable contribution to the
discipline. We take the postion here that before assuming that the differences among the

Magdalenian assemblages of the Low Countries are simply <ethnic> in nature, the possible

<functional> significance of various aspects of the differences needs to be explored in light of

logical, practical points of distinction'. e.g., physical type of site (cave or open-air), locatior;

size, topographic and lithological setting. While not denying that self-identifying regional bands

existed within the Magdalenian <community>, it seems counterintuitive to automatically

assume that all formal typological distinctions should have such meaning within the space of

modern day eastern Belgium, an area that for mobile hunter-gatherers is small indeed, but

whose contrasts of lithology and relief obviously suggest the existence of complementary
(perhaps seasonal) activities at least as much as they might imply the existence of social

boundaries. What follows will not resolve the debate over whether there were two Belgian

Magdalenian (groups) (or <cultures>) or just functionally different kinds of occupations by the

same (people> in different places at different times for different purposes. It should, however,
provide fuel for thought, as research into the Tardiglacial recolonization of NW Europe shifts

into high gear, as evidenced by the recent work of P.Vermeersch (Vermeersch and

Symens,1988, De Bie and Vermeersch,n.d.), M.Otte (1989), M.Dewez (1987, 1992),

E.Rensink (1993), R.Charles (1994), E.Teheux (1994) and many others, includ
in Britain. northern France, Netherlands and Germany.
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Cave and Open-Air Magdalenian Sites of the Lowlands: The Comparative Sample

As noted elsewhere in this volume, although there are now many known Upper
Magdalenian sites from the eastern half of Belgium (and from adjacent regions of France,
Netherlands and Germany) and although indeed there are now high-quality radiometric dates
from 1l of these sites (AMS and/or conventional Cl4 from Chaleux, Bois Laiterie, Da
Somme, Frontal, Nutons, Goyet, Col6optdre, Verlaine, Blaireaux and Walou; TL from Orp
[Charles,l994; Glot,l984; Vermeersch,l99l]), there are fully published data on the artifact
assemblages from modern-quality excavations at only three of these sites: Chaleux (Otte er
a|.,1994), Orp (East and West) (Vermeersch et aL.,1987) and Kanne (Vermeersch et a\.,1985)
- the latter unfortunatelv not radiometricallv dated.

Kanne is tentatively dated on geological grounds (by pedological study of its loess
matrix) to the Bdlling oscillation. Orp East is Tl-dated on burnt flints to 11,800+1,200,
12,100+1,300 and 12,90Gt1,500 BP and Orp West is dated by the same method to
l3,l0Gtl,400 and 73,700+1,700 BP (Vermeersch,l99l). Geologically dated to the pre-
Allerod Tardiglacial and because of the very large standard errors associated with these TL
determinations, both Orp loci could pertain to Bdlling (or Orp West to late Dryas I, given the
fact that TL ages are presumably <oldeo> than radiocarbon ages). The most acceptable dates
for the Chaleux Magdalenian horizon (palynologically assigned to early Bolling [Noirel-
Schutz,1994l) are five determinations (three AMS and two conventional Cl4) that range
between 12,990+140 and 12,710+150, with one younger outlier of 12,370*170 BP
(Charles,l994). At 12,650+120 BP, the three statistically identical AMS dates for the
Magdalenian horizon at Bois Laiterie place it in the early-middle traditional Bolling.

Together with Bois Laiterie (and two recently excavated sites in Dutch Limburg near
Maastricht: Mesch and Eyserheide [Rensink,l993]), these sites (Chaleux, Orp and Kanne)
would seem intuitively to represent at least three different types of human occupations. (Other
open-air sites from the northern part of the Dutch Limburg enclave [Sweikhuizen] and from
the nearby Aachen district in Germany [Alsdorf] could have been added to the comparison, but
the present sample is adequate to compare with the two Wallonian sites.)

Bois Laiterie and Chaleux are both caves: the former small, north-facing,
uncomfortable, but strategically situated; the latter large, commodious and well-exposed both
in terms of overlook and solar exposure. The habitable area of BL (including the narrow
exterior terrace) is maximally c.50 m2 and the cave faces due north. The habitable area of
Chaleux (also including its large terrace) is c.110 m2 and it faces southwest, overlooking a ford
across the Lesse. Neither cave, however, is at all near proven, rich sources of high-quality flint,
although Chaleux is quite far from both the Spiennes (70 air km) and the Orp (60 air km)
sources, while Bois Laiterie is at least at only 213 the distance from Orp. Orp, Kanne and the
Maastricht sites, in contrast, are all fairly exposed, open-air loci on the Hesbaye Plateau or on
Meuse terraces, but situated at pimary or secondary sources of excellent-quality Upper
Cretaceous (Maastrichtian chalk) flint in the formation that runs east-west from Aachen to
Egfiezee (Namur Province). Orp aaually consists of two different, adjacent and not strictly
contemporaneous loci.
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While Chaleux is <<deep> within the Belgian uplands on the edge of the Ardennes per
se, Bois Laiterie is at the very northern edge of those uplands, quite near to the low, loess-
covered plateau (Hesbaye) of Mddle Belgium, whose southern margin is the Sambre-Middle
Meuse trench, only 12 air km north of the site. Chaleux is on the Lesse River, whose valley is a
major avenue of access (even today by road and rail) between the upper Meuse (the confluence
with which is c.7 km downstream of Chaleux) and the heart of the Ardennes. Bois Laiterie
overlooks the confluence of the deeply entrenched Burnot stream with the lower stretch of the
upper Meuse, c.15 km upstream of its confluence with the Sambre and its great turn to the east
at Namur.

Bois Laiterieis22 km downstream along the Lesse and Meuse from Chaleux; it is 39
km upstream along the Meuse and across the Hesbaye Plateau from Orp; and it is 85-90 km
upstream along the Meuse from Kanne (and from Mesch, which is on the opposite [right] side
of the Meuse in the Maastricht enclave, with Eyserheide being some 20 km further east
therein). In terms of geographical (and potential actual human) relationships, Kanne, Mesch
and Eyserheide are about the same distance from the Upper Magdalenian cave sites of the hill
country just south of Liege (Walou, Colioptere) - c.30-40 km - as Orp is from Bois Laiterie or
Goyet. The chalk flint outcrops around Maastricht and Aachen are the logical sources for the
cave sites of NE Liege Province, just as the Orp outcrop (and the Spiennes outcrop) make
sense as sources for the cave sites of Namur Province.

The Orp, Kanne and Chaleux lithic tool assemblages were all classified according to the
original de Sonneville-Bordes and Perrot typology, making comparison with Bois Laiterie
straightforward. In the case of Chaleux" the additional category of <<retouched flake> (Otte et
a1.,1994) was retabulated by us in the cumulative percentage graph as Type 77 (sidescraper).
Because somewhat less detailed (or different) breakdowns of lithic debris were given by both
Vermeersch et ol. for Orp and Kanne and by Otte et al. for Chaleux than by us for Bois
Laiterie and because their categories of bladelets were obviously longer than ours (though not
explicitly defined in their publications), we have lumped our categories to be comparable with
theirs, namely: cores, flakes, blades+bladelets, crested blades, microdebitage (our trimming
flakes+shatter: their <esquilles>), and burin spalls.

Debris Comparisons

Tab.1 and Fig.l provide summaries of the composition of the debris assemblages from
Bois Laiterie, Chaleux (recent excavations), Orp East, Orp West and Kanne. The most striking
contrast among these assemblages is the enormous relative and absolute frequencies of
microdebitage at all three open-air sites (67-87%l) versus much more moderate quantities at
the two cave sites (56-59%). There is also an interesting contrast between the two site types in

terms of blades+bladelets. l9-23olo at the cave sites versus 4-l4o at the open-air loci. These
facts suggest: (1) intensive flint smashing and knapping resulting in huge amounts of
microd6bitage at Orp and Kanne and (2) removal of the sought-after laminar blanks from Orp
and Kanne (presumably ro sites like Chaleux and Bois Laiterie where blades and bladelets are
proportionally better represented, as a result of their deliberate transport from quarry-

workshop loci).
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It is unfortunate that the distinction between trimming flakes and shatter (small angular
debris) was not made at the other sites, as the latter might be more indicative of initial
reduction than of retouching/ resharpening - better represented by trimming flakes (small chips
with Herzian morphology). It is also unfortunate that the other site reports do not all provide
complete, consistent information on cortex, which would allow for distinction between early
and late reduction stages. However, Orp is said to contain large numbers of often very big
decortication flakes (Vermeersch et a1.,1987:18) - items essentially absent at BL. Among l37l
items of larger debris (flakes, blades and bladelets) at Chaleux, 250 have some cortex - l8.Z%.
At Bois Laiterie the figure for the presence of cortex on the same three classes of larger
debitage is 13.0%. It is unfortunate that we lack information on cortex for the Chaleux
microdebitage. Significantly, many of the cortical pieces at Chaleux are actually on local, poor-
quality Carboniferous chert - not so much on the imported chalk flint, according to Otte et al.
(1994). At BL such cherts essentially do not exist.

Otherwise there is considerable variability among the percentages of the remaining
debris classes at Orp, Kanne, BL and Chaleux that does not correlate with the simple binary
categorization of open-air versus cave sites.

Statistical tests were conducted to compare the debris assemblage of Bois Laiterie with
that of Chaleux (i.e., between two cave sites far from flint sources), and also with those of Orp
@ast and West) and Kanne (i.e., a cave site versus three open-air sites). To provide adequati
per-category sample sizes, the debris assemblages from all five sites were lumped into the
following 6 categories: cores, large flakes (>l cm), blades+bladelets, crested blades,
microdebitage (trimming flakes+shatter), and burin spalls (Tab.l). As illustrated in Tab.2, BL
and Chaleux are statistically similar according to the Kolmogorov-Smirnov (K-S) two-sample
test of homogeneity (Sokal and Rohlf,l98l; Thomas,1986) at the 0.05 level. However, gi is
statistically different from each of the 3 open-air sites.

TABLE 2

Kolmogorov- Smirnov Two- Sample Test of Homogeneity
Comparing Debris between Sites (.05 level).

Site comoarison
l ,,,Statisti
, Resrrlt

0.0324 0.0334 similar

0.2731 0.0249 different

BL',w1,..prp1fuest 0 1686 0.0281 different

0.0708 a 0261 different

In contrast, chi-square tests of homogeneity (Everitt,l979) using these same six
categories show BL and Chaleux to be statistically dffirent at the 0.05 level (y2 value:87.2,
dF5, p<0.001). Nonetheless, BL, Orp E and W, and Kanne are still shown to be statisticallv
different at the 0.05 level (y2 value:7618.6, dF15, p<0.001).
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Although these two tests produce conflicting results when BL and Chaleux are
compared, the K-S tests seem to be more informative. The D-value of 0.0324 (3.24%) is the
mmimum difference in cumulative percentages between debris categories, all other differences
are less than 3o/o. This relatively small, albeit statistically significant difference (visually
apparent in the cumulative percentage graphs of BL and Chaleux (Fig.2) suggests that the
debris assemblages of BL and Chaleux are fundamentally quite similar. The open-air sites,
however, are really very different in terms of their lithic debris.

An illuminating set of comparative data are the dimensions of whole laminar blanks
(blades + bladelets) at Bois Laiterie, Chaleux, Orp East and West, and Kanne. Histograms of
length are presented in Figs.3a-e. The distributions for BL and Chaleux are similar: both are
dominated by short blade(let)s (<20-40 mm) This contrasts especially with both Orp loci,
dominated by longer blade(let)s: 41-80 mm. Kanne is intermediate, with very few of the
shortest bladelets, but many laminar blanks in the range between 2l-50 mm, as well as a
substantial quantity between 51-70 mm. (Unfortunately, formal statistical tests could not be
conducted to compare these distributions, since standard deviations were not reported for
Chaleux, Orp or Kanne. However, the qualitative similarities and differences seem substantial
enough to lead to further interpretation.) The size classes of bladelets and small blades that are
missing or rare at the open-air, flint source sites are precisely the ones that are best represented
at the two cave sites. It is the long blades, so abundant at Orp and Kanne that are all but
missing from the distant cave sites of Bois Laiterie and Chaleux.

In terms of some specific, technologically indicative categories, if one looks at absolute
frequencies only, there are some obvious differences that are masked among the percentages
because of the enorrnous disparities in terms of microdebitage amounts. This is most glaringly
true of the cores; because the total debris assemblage are relatively small (due to the fact that
there are not the huge masses of microdebitage in the cave sites, despite careful fine-
screening), the three cores each at both Chaleux and Bois Laiterie translate to percentages that
are no lower than the core percentages for Orp East and Kanne (and not much lower than that
of Orp West). Yet there qre 8 to 2l times more cores at the open-air sites - and they are
substantially larger. Whereas the Bois Laiterie cores average 44 mm in lengh and have an
average weight of 24.5 gm and the cores from the recent excavations at Chaleux have an
average length of 36 mm and average weight of 25.7 gm, the 63 (!) cores from Orp East have
an average length of 107 mm and average weight of 600 gm (ranging from 110-3410 gm). The
averages for the 29 cores at Orp West are 96 mm and 5 I 1 gm (weight range: 64-2080 gm); for
the 25 cores from Kanne the averages are 140 mm and 1 155 gm (weight range:290-2655 gm).
At both Orp and Kanne, almost all the cores are bladelet and/or (especially) blade cores. At
Orp, in addition to the large numbers of more or less intact (i.e., far-from-exhausted) cores,
there are 16 and l0 nucleus fragments at the Orp East and West loci respectively.

Also of note are the large absolute numbers of crested blades at Orp East (213), Orp
West (35) and Kanne (208), versus 12 atBL and 51 at Chaleux. Platform rejuvenation flakes
(including (sausage slice> tablettes) are also very abundant at the open-air sites: 48 at Orp
East, 24 at Orp West and 137 (!) at Kanne. In contrast, at Bois Laiterie there are only 13 and
25 at Chaleux. Kanne produced I I hammerstones and Orp 5. None are listed for Chaleux,
although one quartzitic sandstone cobble which is illustrated (Otte et a|.,1994 Fi9.35.2) seems
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to be battered and might have been a hammer. No hammers were found at Bois Laiterie, none
of whose cobbles show evidence of battering. Unknapped flint nodules are present at Orp and
Kanne, but, ofcourse, not at the cave sites.

The relative importance of retouched tools at these sites is also of interest in
distinguishing among them in terrns of their functions as places on the human economic
landscape of the Low Countries. At both Chaleux and Bois Laiterie there are only 12 items of
debris (almost all debitage) for every tool, whereas at the open-air, flint source sites the ratio
ranges from 62 to I for the Orp mixed assemblage, 68 to I at Orp West, 189 to 1 at Orp East,
and 222 to I at Kanne. These figures eloquently speak to the manufacturing function of the
open-air sites - places from which tools and/or blanks were taken to moderately distant,
flintless sites like Chaleux and Bois Laiterie. All stages of the operatory chain (from nodule
procurement and testing to (premature>> abandonment of large, potentially much reuseable
tools) are present at Orp and Kanne. In contrast (given the minimal representation of cores,
scarcity of cortical items, platform rejuvenation flakes, and crested blades), essentially only the
last stages of the operatory chain are represented at Bois Laiterie and (at least for the imported
chalk flint) at Chaleux: blank preparation, retouching, resharpening recycling and
abandonment of small tools and weapon elements.

Some brief observations on the other two open-air sites that are situated on or near
excellent flint sources (Mesch and Eyserheide) provide fuither contrasts with the caves that are
distant from the chalk flint. The data come from E.Rensink's dissertation (1993), which
reprints his earlier articles on these sites. At MesclU among the total of 6,100 lithic artifacts (of
which only72 aretools: l .2o/o; ratioof 84debrisforeachtool),there are66 cores(l . lo/oof
the total artifacts) (plus three that were completely reconstructed from refitted flakes and
blades). Maximum core length is c. 200 mm and the minimum is somewhat less than 100 mm.
Maximum core weight is over 1,500 gm and the smallest cores are said to weigh 200-600 gm -
still very large and heavy compared to those of Bois Laiterie and Chaleux. At Mesch there are
56 crested blades (0 92%). Of the 2196 flakes )2 cm, fully 4l% have some cortex.

Eyserheide lelded l7 cores (0.5% of the 3414 total artifacts) plus 85 core fragments.
The 9 I tools repres ent 2.7o/o of the total artifact assemblage (ratio of 3 7 debris items per tool).
Although not quantified, the description leaves it clear that cortical items are present, but that
intial nodule testing and much decortication took place oFsite, but probably not very far
away. Blades make up 19.9o/o of the debris assemblage and <chips> (presumably equivalent to
our trimming flakes + shatter) make up 44.5yo.

It is apparent that the Orp loci, Kanne, Mesch and Eyserheide, although probably the
scenes of other activities (Rensink proposes that Mesch also served as a hunting lookout.),
were fundamentally places where, repeatedly, people came to obtain abundant large nodules of
excellent-quality flint, to prepare laminar cores, to produce blades and bladelets, some of which
were then removed to other sites - sites such as the caves of nearby, but flint-poor eastern
Wallonia. Among these might have been Chaleux and Bois Laiterie, whose lithic debris
assemblages in many respects are diametric opposites of those of the Hesbaye-Maastricht chalk
formation. But what of the retouched tool assemblages from these different kinds of sites?.
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HISTOGRAiTI oF WHOLE SLADE / BLADELET DEBITAGE LENGTH: BOIS LAITERIE

o @

Blade / bladelet lergth

Fig.3a- Bois Laiterie, histogram of whole blade(let) lengths.

HISTOGRAM OF WHOLE BLADE / BLADELET DEBITAGE LENGTH: CHALEUX
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HISTOGRAM OF WHOLE BLADE / BLADELET DEBTTAGE LENGTH: ORp EST

6 E
o @

Blade / bladelet length

Fig.3c- Orp East, histogram of whole blade(let) lengths.
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HISTOGRAMOF Vl,lloLE BI-AIE, BI-ADELET DEB]TAGE LENGTH: KANNE

Blade I Hadelet leryth

Fig.3e- Kanne, histogram of whole blade(let) lengths
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Magdalenian Tool Assemblages

Tab.3 and Fig.4 present a detailed comparison of the tool assemblages from BL and
Chaleux. For the sake of this comparison, our BL backed bladelets have been redefined
upward in length to 5 mm in order to be more closely comparable with the definition used at
Chaleux and the other sites. Although there are statistically significant differences between
these two tool assemblages at the 0.05 level (both by Kolmogorov-Smirnov two-sample test
[Tab.a] and by Chi-square test [2g2-value=I61 .5, dts49, p<0.001]), the cumulative percentage
graphs are clearly very similar in general. The few specific discrepancies (which cause the
graphs to be statistically different) are among the truncated blades and retouched pieces (more
frequent at BL) and splintered pieces (more frequent at Chaleux). The difference in terms of
<retouched pieces> may be more an artifact of classification than a real distinction. since at
Chaleux, o/cte et al. (1994) counted <retouched flakes> as sidescrapers rather than as
<retouched pieceu (blades + flakes in our application of the standard typology).

However, as would be expected, there are statistically significant differences in tool
assemblages of BL and the open-air sites of Orp E and W and Kanne at the 0.05 level (both by
Kolmogorov-Smirnov two-sample test (Tab.4) and by Chi-square test (2g2:464.2, dFlll,
p<0.001). As will be discussed in more detail below, these differences may be due to
differences in relationship to flint sources and hence in site function between BL on the one
hand and Orp and Kanne on the other.

TABLE 4

Kolmogorov-Smirnov Two-Sample Test of Homogeneity
Comparing Tools between Sites (.05 level).

Site comparison
$ta{istidfl',Resu1t

0.3265 0.1147 different

o.3292 0.1040 different

.BL,mi$EP,Ou€$,, r',,,,,,,,,0.407s 0 .1396 different

0 23s5 0  1593 different

Tab.5 and Fig.5 illustrate the differences among BL, Chaleux, Orp East and West, and
Kanne. The differences between the cave sites on one hand and the open-air sites on the other
is striking. All three open-air tool assemblages are dominated by burins (36-46oh), especially
truncation burins. They are 3-4 times more abundant than at BL or Chaleux. The open-air sites
are surprisingly similar not only in terms of overall burin percentages, but also in the
representatation of dihedral and truncation burins. Endscrapers are also more abundant at the
open-air sites (10-15%), but by much smaller margins. Perforators, in contrast, are less
abundant at all three open-air sites (3-5%) than in the two caves (8-12%). Percentages of
truncated pieces at Orp East and West and Kanne lie between BL and Chaleux. BL really
stands out in terms of its high percentage of truncated blades (9%). Vis d vls Chaleux (which is
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poor in burins - 7o/o), BL, with its intermediate value of l3.2Yo, also stands out in terms of its
relative abundance of burins (especially dihedral ones - in contrast to the open-air sites, where
truncation burins are dominant). BL is also somewhat more richly endowed in denticulates and
especially notches (total:7yo) relative not only to the open-air sites (2-5%), but also to
Chaleux (5%)

However, the most significant difference is among the backed bladelets: only 1.4-7.0o/o
at the open-air sites versus 34.2-46.00A at the cave sites. Whatever activities were conducted
with the use of backed bladelets (presumably hunting) were virtually absent at Orp and Kanne.
At Mesch, with a very small total tool assemblage (n=67), there are only 9 backed bladelets
(13.4%). Unfortunately, bad organic preservation conditions mean that faunal remains and
bone/antler artifacts (even ifany ofthe latter had originally been present) are absent from the
open-air loess sites, so we cannot be sure as to whether much hunting was actually conducted
at or near them. What is sure is that both fauna and antler sagaies, as well as backed bladelets,
are abundant not only at BL and Chaleux, but also at the other cave sites in Wallonia (where
even antler harpoons have been found at Goyet and Coleoptire). The open-air sites were
fundamentally concerned with lithic blank production, but the abundance of burins in particular
must mean that other activities were conducted - possibly involving bone/antler working (?).
The significant presence of endscrapers must imply that some hidescraping was also done at
these open-air locations.

The small tool assemblage from Mesch (n=67) is richer in backed bladelets than the
other open-air sites (I3.4o ), but still far poorer than the cave sites. Endscrapers Qa.9o/o)
barely outnumber burins (13.4%) - again differentiating this site from Orp and Kanne. Likewise
there is a very lngh 22.4% of perforators*becs. Truncated blades amount to 6.0% and
retouched pieces total 29.f/o (Rensink,1993). Lacan burins, so characteristic of the other
Magdalenian sites of the region (both caves and open-air) are absent; perhaps their function
was replaced by the relatively numerous becs (?). At any rate, the Mesch collection is so small
that these percentages may be subject to a considerable sampling effect. The 91 tools from
Eyserheide include 22o/o buins (mostly dihedral), I lolo endscrapers, 60/o perforators, 60/o
retouched blades and only 4o/obacked blades (presumably including bladelets?) - a percentage
completely in line with Orp and Kanne (as are the other percentages, although the burin index,
while still much higher than those of the cave sites, is rather low vis d vls Orp and Kanne).

One final comparison of the tools from Orp, Kanne, Chaleux and BL involves their
size. Although typologically all these assemblages are classifiable within the late Magdalenian
of NW Europe with absolutely no definitional problems, there are <<smalb> and darge> varieties
of the same standard tool types. Average lengths of retouched tools (excluding backed
bladelets) are given as follows:
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TABLE 6

Cave and open-air sites, average tool lengths compared.

, l :  
,  

, . . : .  
.  . , .  , .  .  I  .  ' :  

! . . . :  
l

1,,1',t',,,,1t:',:r,,,,,1,t,,,.,,#T*E$:,,:.':;:,,,,,,,',::,,',,:,;::,,,,:,,:,,',',:,,,
N

BL 35.43 r60
Chaleux (Otte) 37 .1  8 108
Chaleux (Dupont) 46.31 86
Om East 72.05 65
Orp West 56.93 29
Kanne 60  51 57

The difference is stark. The tools produced and abandoned at the flint sources are huge
- like the d6bitage and, of course, the cores. The tools brought to, probably often resharpened
and then abandoned at the cave sites are consistently very small. This is a glaring piece of
evidence for the (cransportation effect>. Small, light lithic objects were transported to,
probably made lighter by reworking in some cases (due probably to a need to economize good
lithic raw material), and finally abandoned at the sites far from the quarry-workshop locations
where their blanks (or decorticated cores) may originally have been produced.

Conclusions

Although the sites of Bois Laiterie and Chaleux are similar in many respects, they differ
in others, so it is not surprising that there be some differences between their lithic artifact
assemblages. Both sites are caves, but Chaleux is much larger and flatter, better exposed
(hence warmer), less draughty, and generally more commodious and apt for larger-scale,
longer-term human use than BL. Both BL and Chaleux are strategically situated for hunting
purposes: the former on a gorge of a minor tributary of the Meuse that provides critical access
to the plateau between the Meuse and the Sambre and hence westward to the flint source areas
of Hainaut. Chaleux is at a ford on the Lesse, which is a major avenue of communication
between the Ardennes uplands and the Meuse. Neither site is near a source of good flint, but
Chaleux, which is farther than BL from both the Hainaut and especially the Hesbaye sources,
at least has usable local chert. In general (perhaps of necessity and because of longer stays at
the cave), the inhabitants of Chaleux used a substantially greater variety of lithic raw materials
than the visitors to Bois Laiterie, who used essentially only the good, non-local flint they had
come with when occupying that small site. Although there is evidence for the paving of a very
limited area of BL, a much larger pavement area was uncovered by the successive excavations
at Chaleux, which, unlike BL, yielded at least one constructed hearth. This feature was a large,
dug-out, stone-lined, quartzite cobble and psammite slab-surrounded structure, described and
illustrated in detail by Otte et al. (1994, p.56-89). This hearth may in reality have been a
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roasting pit that was maintained repeatedly over a long period of time. At BL, there seem to
only have been bonfires built on the surface of the cave mouth/terrace area, with no
construction investment.

Chaleux is much richer in artifacts of most sorts (except cores!) than BL: the stone
tools alone that survive in the old Dupont collections total 3,174 pieces (Dewez,1987), while
Otte et al. (1994) found 296 more tools in their rescue excavation of the small remnant of
intact deposits on the terrace at Chaleux. Dupont recovered large numbers of antler sagaies
and other items of bone industry, ornamental objects, works of art, exotic fossils, pieces ofjet
and other non-local minerals, and a few other such items were found during the recent
excavations. Finally, there is no comparison, quantitatively at least, between BL and Chaleux in
terms of faunal assemblages: Dupont found tens of thousands of teeth and bone fragments,
especially from many ungulate species - notably horse, of which Dupont (1873, p.169)
calculated the presence of at least 56 individuals (!). Other ungulates included reindeer, saiga,
red deer, roe deer, chamois, ibex, and boar, all of whose presence (except for boar and saiga)
was confirmed by the new excavations, which produced an MNI of 10 horses (Otte et
a1.,1994). This is a very large faunal assemblage and clearly an aggregate of many hunting
episodes - especially in comparison with the more modest assemblage from BL.

ln sunr" it is clear that Chaleux is a major, multi-function base camp type of site,
frequently utilized, whereas BL is a much more ephemeral, limited-use kind of location -
probably a specialized hunting camp. Chaleux is certain to have witnessed a much wider range
of manufacturing, maintenance and processing activities of most kinds than BL, and it is likely
to have been inhabited by larger groups with a more diverse composition of people in terms of
ages and sexes than the small, uncomfortable Bois Laiterie cave. Thus, differences in the lithic
assemblages - which clearly do exist - are to be expected. And yet, because of the non-
negligible distances involved to sources of good-quality flint and because of the consequent
transport efFect, there are some fundamental structural, economic similarities between these
two cave sites in the uplands of Walloni4 especially in contrast to the penecontemporaneous
open-air quarry/ workshop sites of Middle Belgium and Dutch Limburg. At both cave sites,
humans had to use small, easily transported blanks of the good chalk flint and probably had to
economize due to the effort invested in obtaining this raw material from afar. Thus, although
there are general typological similiarities to the open-air sites' assemblages (all of which are
Upper Magdalenian in normative terms), there are clear and logical differences in debris
assemblage composition, in artifact size and - due to the very different nature of open-air
quarry/workshop sites on the one hand and cave sites both engaged at least in significant
amounts of hunting on the other hand - in formal tool assemblage composition (few weapon
elements at the former and many - including both lithic and antler ones - at the cave sites). Orp
East and West and Kanne have NO Azilian (curved back), microgravette (straight back) or
other lithic points and only a few backed blade(let)s in their inventories. Thus, fundamental
technological and functional differences govern the differences between the assemblages of
these two classes of sites, despite the other functional differences that undoubtedly existed
between Chaleux and BL. There were undoubtedly also functional differences among the open-
air sites (as hinted at in the differences in certain tool types - which particularly set Mesch apart
from Orp and Kanne), but the lack of faunal preservation makes it difficult to suggest what
these mieht have been.

356



L.G. STRAUS AND J. OPPHAL - COMPARISONS

On the other hand, it is true that the non-organic works of art so typical of Chaleux and
many of the other upland cave sites (as well as at the Rhineland sites of G6nnersdorf and
Andernach, and in the French Ardennes open-air site of Roc-la-Tour, for example), are absent
from the open-air sites of Middle Belgium and Dutch Limburg - as they are also absent from
the Paris Basin Magdalenian sites of Pincevent, Etiolles, Verberie, Tartarets, Marsangy and
Ville-St.-Jacques (Taborin,1994) One might argue that this is because there are no psammite
(or slate) slabs available lithologically in the loesslands of Middle Belgium. But such an
argument cannot explain why the Paris Basin Tertiary fossils, so common (as ornaments?) in
the Magdalenian sites of Wallonia - even at a small site like BL located within 40 km (a day's
walk) of Orp - are apparently absent from the quarry-workshop open-air sites. This might be
because fossil shells simply may not have been preserved in the loess matrix (P.Vermeersch"
pers.comm.). Thus their absence cannot be used to support the <ethnic> interpretatiorq namely
that the open-air sites were produced by a different cultural goup than used the caves of
adjacent Wallonia.

It is also true that the presence of Lacan (oblique concave truncation) burins at both the
cave and open-air sites would not seem to be an adequately specific <stylistic / cultural /
ethnic> marker to be able to assert that all these sites were made by the same self-identifying
group of people. Lacan burins were, after all, first defined in southwestern France and are well-
known there in sites of this same Tardiglacial age. They may be a good temporal marker, but
not a stylistic one. And there are no other specific <fossil directors> that would seern to tie the
two groups of sites together.

However, on balance, an explanation of the differences among these pene-
contemporaneous Low Countries sites based on factors of lithic raw material procurement and
manufacture. and on other functional differences derived from fundamental topographic facts,
seems to deserve further consideration and detailed research. What is most lacking are specific
petrographic analyses to determine the exact source(s) of the chalk flints used at Chaleux, BL
and the other cave sites of Wallonia, as well as at Rocla-Tour. Combined with more high-
quality seasonality data from those sites, lithic sourcing analyses could clinch one or the other
interpretation of the nature of the Magdalenian phenomenon (a) in Belgium: two cultural
groups or one; an independent territory with social contacts to the <ancestral homeland> in the
Paris Basis or a summer territory of hunting groups who wintered in the Paris Basin.
Preliminary dental cementum analyses by A.Stutz (1993 and this volume) suggest that
Magdalenian people were killing ungulates in the Belgian Meuse basin not only during
summer-fall (2 reindeer at BL; 2 reindeer at Nutons), but also in winter-early spring (l
reindeer from Nutons; I small ungulate at Da Somme, I ibex from the Otte excavation at
Chaleux) Reindeer dental eruption and wear evidence from two individuals seconds the
indication of summer kills at BL (Gautier, this volume), while some of the fish are argued to
have been caught in late winter/spring (Van Neer, this volume). All these indicators would
seem to preclude group-scale human seasonal migrations back to the Paris Basin, a region
which is separated from Roc-la-Tour (the southernmost Meuse Magdalenian site) across an
inhospitable (even dangerous) <<marchland> (the plains of Champagne) apparently devoid of
Magdalenian sites (Rozoy,1989). The Paris Basin sites, on the other hand, have evidence of at
least late summer-fall kills, but other lines of evidence suggest year-round human occupation,
with a full gamut of activities represented among the various sites that are at least partly

contemporaneous with those of Belgium (Audouze,1992; Taborin,l994; David,1994). Future
research in Belgium and surroundings will hopefully resolve these critical issues, to which Bois
Laiterie, Chaleux, Orp and Kanne have all contributed in significant but different ways.
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MESOLITHIC HUMAN REMAINS FROM LA GROTTE DU BOIS LAITERIE:
A PRELIMINARY REPORT

M. Vandenbruaene and A. Gautier

Among the faunal remains frorn la Grotte du Bois Laiterie submitted for study to the
second author (see Gautier, this volume), quite a few human remains were found. Most of
these are associated with the Breccia, which was originally thought to contain a Neolithic
"ossuary" because of the presence of potsherds. A talus (see inventory below; Square V9, base
breccia, 45 cm BD) was AMS dated with the surprising result of 9,235 + 85 BP (GX-21380,

uncalibrated), i.e., early Mesolithic, despite the total lack of any characteristic Mesolithic
artefacts on the site. Thus BL joins the growing list of early Mesolithic funerary caves with few
or no cultural remains in the Upper Meuse-Sambre Basin of Namur Province. Some of these
are individual tombs, others represent more complex multiple or collective ones, testifying to
the diversity of mortuary practices in the Mesolithic (see, e.g., Cauwe, 1995). Material of the
sample for AMS dating was also submitted to carbon and nitrogen stable isotope analyses
(Krueger, this volume); these would indicate that Mesolithic hunters-and-gatherers hunted less

than it is generally assumed. For details on the site and its context, the reader is referred to the
other contributions in this volume.

An inventory of the human finds by square or subsquare and depth (BD : below datum)
follows. The names of the skeletal elements etc. are those used by Anderson (1969).

Measurements, not reproduced in this preliminary report, were taken following Martin (1928).

Brothwell (1963), Bass (1971), Szilvassy (1977), Herrmann et al. (1990) and Knussman
(1992) provided ageing criteria.

r Square Q2:

Rib:ashaftfragment.
Left upper limb : a clavicle, which on the basis of the morphology of the facies
articularis sternalis would indicate an individual of 2l-25 years.

o Square V8 (breccia # 69,60 cm BD)

Risht foot :a ta lus.
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o Square V9b (base brecci4 35-45 cm BD) :

Left hand : a hamate co-articulating with a triquetrum.
Hand : a proximal, middle and distal phalanx of the second to fifth finger.

. Square V9b (base breccia, 45 cm BD) :

Left foot : three co-articulating tarsal bones : talus, calcaneus and navicular; a proximal
fragment of a second metatarsal. The talus accords morphologically and metrically with
the talus of Square V8. The second metatarsal articulates with the co-articulating left
foot bones W9a (#16).
Right foot : four co-articulating metatarsals : second, third, proximal fragment of the
fourth, and fifth.
Foot : a proximal phalanx of the first toe.

Square W8c (breccia, 60 cm BD) :

Hand : a middle and a distal phalanx of the fifth finger, co-articulating.
Left foot : a second metatarsal, which accords morpohologically with
homologue in square V9b.
Foot : a proximal phalanx of the first toe, two proximal phalanges of other toes, a distal
fragment of a metatarsal and a sesamoid.

Square W9a (base breci4 # 16) :

Right hand : a third metacarpal.
Hand : a proximal and a middle phalanx of the second to fifth finger. The proximal finger
bone exhibits bony spurs or osteophytes ventrally.
Sacrum : a fragment of the spinal part.
Leftknee:apatel la.
Left foot : three co-articulating bones : second and third cuneiforms, third metatarsal; a
distal fragment of a metatarsal and a distal phalanx of the first toe.
Foot : a proximal phalanx of the second to fifth toe; a proximal fragment of a middle
phalanx and a sesamoid.

Square W9a (base brecci4 60 cm BD) :

Dentition : an upper right lateral incisor of which the crown has broken off post mortem,
but with slight traces of calculus still visible on the lingual side.
Left hand : a lunate and a proximal phalanx of the first finger.
Hand : a proximal and a middle phalanx of the third finger, co-articulating.

right
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o Square W9c (base breccia, 60 cm BD) :

Dentition : an upper left third molar with inter-proximal neck caries and a medium
calculus deposit on all sides; the degree of wear suggests an age of 17-25125-35 years.

. Backdirt :

Left arm : a proximal epiphysis of a juvenile radius.
Right leg : a right femur shaft with a quite marked linea aspera (male?).

The size difference of the two left second metatarsals and two proximal phalanges
found in squares V9b and W8c indicate clearly two adults of different stature. To these another
smaller individual can be added, represented by the distal fragment of a metatarsal in Square
W8c; this bone is decidedly smaller and apparently more gracile than all the other metatarsals.
In our view, it might represent a juvenile. In squares V8/9 and W8/9, we would therefore be
dealing with the remains of two adult individuals and a younger one. Most of the remains in the
V-squares belong probably to the same adult who appears to be somewhat smaller and more
gracile than the adult apparently represented by most of the remains in the W-squares,
including the third molar of 17-25125-35 years. Perhaps the observed morphological
differences reflect sexual dimorphism. The femur shaft from the backdirt most probably
represent a third adult (male?), while the radius fragment from the same context may represent
a second juvenile individual, both having been reworked in the backdirt as a result of the
clandestine excavations by pothunters. The isolated clavicle of square Q2, if also Mesolithic,
might be added as a fourth adult, but the fill of the test pit Q2 is mixed, so the relationship to
the in situ mateial in the breccia is unclear.

Summing up, the finds combine into minimally two Mesolithic adults, perhaps of
different sex, and a juvenile(?), and possibly a child and another two adults whose provenances
are less certain. Two of the definitely Mesolithic adults seem to be represented by clustered
hand and foot bones, which co-articulate in some cases. The predominance of these smaller
bones is probably mainly a taphonomic artefact, i.e., degradation of other skeletal elements
proceeded much further and poorly preserved fragments of these eventually ended up in the
category of non-identifiable faunal remains. Whether the finds represent a multiple or a
collective burial, disturbed by non-human or human agents is difficult to say. Excavation of
remaining breccia with human remains, essentially in squares V8/9 and W8/9, has been carried
out recently as a separate project. A detailed osteological and spatial analysis of all the human
remains and the faunal remains (wild boar, red deer) which may be associated with them (L
LopezBayon" pers. comm.), will be published separately and will no doubt shed more light on
the nature ofthe Mesolithic (ossuary) of La Grotte du Bois Laiterie.
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RADIOCARBON DATING AND ISOTOPIC ANALYSES OF THE HUMAN
REMAINS

H.W. Krueger

Introduction

At the request of Dr. Lawrence Straus, I have examined a sample of human bone from
the Bois Laiterie Cave and daermined its radiocarbon age and stable isotope content. The
sample analyzed was a portion of the foot bone recovered from square V9-B. The human
remains are described elsewhere in this volume by Vandenbruaene and Gautier.

Methodologr

The bone sample was heavily encrusted with secondary CaCOr and was found in a
cemented breccia. It was presumed to be quite old (Neolithic) and its state of preservation was
uncertain. We elected to try to obtain reliable isotopic information on bioapatite carbon, gelatin
carbor\ and gelatin nitrogen, while preparing the possible bone gelatin for C-14 dating by
AMS.

Because of the heary carbonate cementation, a small portion of the crushed bone was
demineralized in dilute HCI without any pretreatment. The amount of carbon evolved as COz
was more than l0 times that expected from bioapatite in normal bone (0.9%, Ambrose, 1993;
0.5-O.7oh with proper cleaning, our unpublished data). Mass balance calculation indicates that
the untreated bone was about 5O.7o CaCO: and the isotopic composition of the contaminant
was about -4 .8 yoo (Table I ), characteristic of many limestones.

After pretreatment with lN acetic acid for 24 hours with periodic evacuation, as
developed in our lab, the residual bone yielded 0.79% carbon, with an isotopic composition of
-10.6 o/oo, still too much carbon for fully cleaned bioapatite.

With fresh lN acetic acid added, the pretreatment was continued for 5 more days with
periodic pumping. The carbon content of the residual bioapatite was then 0.5% (normal for
mammalian bone) with an isotopic composition of -11.3 (normal for a largely herbivorous C:
diet, Krueger and Sullivan" 1984).
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Results

All three experiments yielded a substantial amount of collagen after the
demineralization. Each was refined to bone gelatin by standard procedures (Longin, 1971) and
analyzed for carbon and nitrogen isotopes (results in Tab.l).

Carbon isotopes in gelatin gave essentially the same result in all three experiments,
averaging -20.5 o/oo and indicating a 95 to 100% Cg diet (Krueger and Sullivan, 1984). Nitrogen
isotopes in gelatin gave similar results in all three experiments, averaging +8.3 %o, and
indicating some animal protein in the diet (Krueger, 1985). The difFerence between bioapatite
carbon and gelatin carbon is 9.3 o/w in the fully pretreated sample, indicating a low lipid diet
and not enough animal protein to contribute much to energy metabolism (Krueger and
Sullivan, 1984). Elemental CA{ ranged from 3.1to 3.2 in the three gelatins, all normal for
uncontaminated bone gelatin.

One of the three gelatin preparations was analyzed for its C-14 age by AMS. The
sample (GX-21380, Odcrd AMS analysis) gave a C-13 corrected age of 9,235 + 85 C-14
years BP, a result similar to reported results from the early Mesolithic sites at Grottes
Margaux, Mallone, des Sarrasins, Autours, and Claminforge.

Conclusions

Three conclusions can be drawn from all these results:

The dated human bone from Bois Laiterie Cave is earlv Mesolithic. at about
9,235 C-14 years BP.
The dietary regimen of this individual was largely herbivorous (C: plants) rvith a
small amount of animal protein and low lipid content.
Despite extreme contamination and/or alteration, reliable isotopic analyses and
radiocarbon ages can be obtained with proper and careful preparation and
analyses.

Tab.1. Isotopic Results on Bois Laiterie Bone

Pretreatment
YoC in residue
6t3C in residue, 7oo
Yo gelatnin residue
613C gelatin, T-
615N gelatin, 7*
CA.{. elemental (eelatin

None 24 hours 6
658  079  050
-  5 .3  -  10 .6  -  11 .3
n.a.  16.5 35.0

- 20.5 - 20.4 - 20.6
+  8 .3  +  8 .1  +  8 .6
3 .1  3 .2  3 .2

n.a. : not analyzed.

1)

2)

3)
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SYNTHESIS:
BOIS LAITERIE'S PLACE IN THE STONE AGE PREHISTORY OF BELGIUM

L.G. Straus

Introduction

The interest in conducting an excavation of the small site of Bois Laiterie Cave in the

context of the Belgian Magdalenian lies precisely both in its size and in its chrono-cultural

attribution. The study of the Belgian Magdalenian is in current ferment with the recent and,/or

ongoing work of Vermeersch and students at Orp and Kanne, Otte and students at Chaleux

and other sites near the Lesse-Meuse confluence, with the theses by Teheux, Charles and

Stutz, new excavations at Vaucelles (by Bellier and Cattelain) and at Walou (by Dewez) and

re-analysis of Goyet (by Germonpre), as well as recent excavations in immediately adjacent

regions of Netherlands (by the University of Leiden group in the Maastricht area, as

summarized by Rensink) and France (Roc-la-Tour, excavated by Rozoy). More generally, the

question of the Tardiglacial recolonization of northern Europe has stimulated much new

research, including extensive (re-) excavation and dating of sites in England (work of Bartorl

Jacobi, Roberts, Tolan-Smith, et al.), NW France (Fagnart) and Germany (Bosinski Street,

Baales, Weniger). Just within the last few years, alarge number of radiocarbon dates (many of

them high-precision AMS determinations) have been produced on materials associated with

Magdalenian artifacts in several cave sites on the edges of the Belgian Ardennes. Twenty dates

from 9 sites place the Magdalenian occupation of Belgium within the traditional temporal

range of Bolling; in fact the determinations fall between 13,000-12,200 BP (uncalibrated). If

only AMS dates on artifacts or cut-marked bones are considered, the range is even narrower:

l2,9OO-12,300 BP (Charles, 1994; Germonpr6, 1997). We are, in short looking at a relatively

short <moment) in time, perhaps no more than one climatic phase, some 600 years, during

which humans, re-extending their range after the southward contraction imposed by the Last

Glacial Maximum, re-found and relearned how to use the environments and resources of the

Meuse Basin. The nature and degree of permanency of their re-settlement in Magdalenian

times have been the subjects of speculation and research since the phenomenon was first

discovered and defined some 130 years ago by Edouard Dupont. Competing models of

permanent occupation versus seasonal migration, major versus minor degrees of contact with

and dependency on the Magdalenian territory of the Paris Basin" have been put forth since

Dupont's day. We now possess a database that is adequate to begin to test some of these

ideas.

Yet many of the cave sites that have been radiometrically dated recently were

excavated long ago (mostly by Dupont in fact). Reexcavation of a few of those sites (notably

Chaleux) has provided much valuable information of all sorts (especially paleoenvironmental

and faunal), but often from very limited remnant deposits. The recent excavations at open-air
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sites in adjacent areas of Middle Belgium, Dutch Limburg and French Ardennes have provided
a gteat wealth of information of lithic technology (and, at RocJa-Tour, engraved stone slabs
similar to those of the Belgian cave sites and the penecontemporaneous German Rhineland
sites of Andernach and Gonnersdorf). Yet they are totally lacking in faunal remains and have
poor chronological precision. Cave sites are still required, even if the range of activities
conducted therein clearly differed from that of the open-air flint quarry-workshop sites of
Brabant and Limburg. Among the recently (re-) excavated cave sites, Chaleux and, to a lesser
extent, Vaucelles (Blaireaux) and Walou are all fairly large. Little was known about smaller
cave sites, since Trou Abri and Trou da Somme had been mainly dug out in the past with little
increase in our knowledge. In addition to the larger, possibly residential cave sites and the
open-air flint workshop sites, we need smaller, possibly limited-activity cave sites. Bois
Laiterie filled this bill.

In additiorq small sites are advantageous in that they can be totally excavated, thus
obviating the skewing effects of sampling that inevitably come with the partial excavation of
large cave sites. With Bois Laiterie we were able to recover essentially the entire lithic and
faunal contents of a <place> that had formed a part of the Magdalenian settlement system in
Belgium. And because that place has some very definite physical characteristics of both
positive and negative character, the nature of its human use could be hypothesized to have
been limited. The location dominating a gorge that is a strategic avenue of communication
between the Meuse and the Meuse-Sambre interfluve plateau, suggests the importance of game
spottrng and ambush hunting at Bois Laiterie. But with its north-facing exposure, small area,
steeply sloping bedrock floor and draft-producing upper mouth" Bois Laiterie is a darh cold,
uncomfortable cave, suggesting the hypothesis of short-term, limited-function human visits. It
is, theoretically, in such sites that archeologiss are most likely to obtain a clear <reading> of
site function, as contents should be fairly simple and unblurred by the accumulation of residues
from many different kinds of occupations. In fact, even if an archeological horizon in such a
site is the result of multiple visits, those visits were likely to have been similar in nature and
scope and redundant in their basic residue contents. The archeological decipherment of such
small, possibly limited-use sites should be more straightforward than that of large, complex
sites with their massive palimpsest deposits.

And yet, even in the little cave of Bois Laiterie, with only one Paleolithic horizon, we
must confront the problems of palimpsests, disturbance and mixing. All archeological sites lie
some-where on a scale of intactness between (rare) Pompeii-like pristineness and total
redeposition. We were immediately confronted at Bois Laiterie with slopes (down both west to
east and south to north) so steep as to suggest the likelihood of at least local deposit
movement of some kind(s).

Site Integrity

The study of site formatior/disturbance processes in Bois Laiterie Cave reveals a series
of rather perplexing apparent contradictions. Yet these must somehow be dealt with, not only
to try to determine whether Bois Laiterie had one or many types and seasons of use, but also
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to try to understand its strange faunal assemblages that combine both arctic steppe/tundra taxa

and more temperate or humid, woodland-dwelling animals, both large and small. The question

is whether that <combinatioo is the result of mechanical mixture or of azonal Late Glacial
ecological mosaic cohabitation (for a North American perspective on the reality of species-by-
species <mixtures> of late Pleistocene faunas that defy presentday community patterns at
continental scale. see FAUNMAP 1996).

On the one hand, most of the Magdalenian lithic artifacts (including very thin, fragile

bladelets) have sharp, fresh edges without obvious crushing or rolling damage. Antler and bone
artifacts (sagaies, needles) are very well preserved, despite some rodent gnawing on at least

one of the sagaies. Large mammal bones are also in good condition and include some fragile
elements. Bird and fish remains are also well preserved, indicating the absence of significant
sediment movement. Spatial analyses detailed in this book show the existence of distinct
activity areas involving at least fire and flint knapping. The fact that they had maintained their
spatial integrity despite the cave floor's slopes, suggests the absence of catastrophic
solifluction or erosion by running water. The micromorphological analyses by Courty (this

volume) also argue against massive slope failure or runoff erosion, although localized
movements caused by such processes as human trampling are not ruled out. Importantly, three
accelerator radiocarbon determinations (one on an antler sagaie and two on individual bones)
from YSS in different parts of the cave and at different depths, yielded statistically identical

dates of 12,600 BP. This would suggest that the Magdalenian occupation was a short episode
or series of closely-spaced episodes - not a massive palimpsest.

On the other hand, there are inescapable indicators of some disturbance in what at

times may have been a rather wet, plastic sedimentary matrix (the sandy silt of Stratum YSS

that locally grades into the silty clay of BSC in precisely the area where slab manuports are

concentrated) Many of the stone slabs (presumably brought in from the surrounding hillside

and top to alleviate the muddiness of the habitable area at the front of the cave) were found

lying at steep angles or even vertically - and many of the fragments refit (see Miller andLopez
Bay6n, this volume). There are lithic refits across the thickness of YSS and even a few that

connect pieces from both YSS and BSC - a combined horizon that reaches 50 cm in thickness

at the front of the cave and even greater on the terrace, although much thinner at the rear
(where BSC does not exist). This all suggests both movement both vertically within the deposit

and some limited <sliding> from the rear toward the exterior terrace - all of which makes sense
given the bedrock slopes of the cave floor. The existence of <preferred> orientations of

elongated objects lining up against the eastern cave wall, especially at the front of the cave, is

also an indicator of at least some movement, as are the steep inclinations of a few items besides

stone slabs (e.g., long bones, blades) (see Straus and Martinez, this volume).

Common sense and these facts require us to admit that the site is not <pristine>. Nor

however does it lie toward the totally redeposited, mixed end of the intactness spectrum.
Astonishingly, the scatter of artifacts and faunal remains continues within YSS all the way to

the rim of the bedrock ledge in front of the cave. Only where the bedrock plunges nearly

vertically (in an old buried cliffline) down to the Burnot stream, does the cultural horizon stop.

Although completely exposed to the elements (notably water running down the very steep

slope from the hilltop - combined with gravity) outside the cave pel re, even this sector of the

cultural laver survived remarkably intact, with distinct evidence of burning and knapping areas
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on the terrace. There must have been very rapid but relatively gentle burial in silt. So the
situation at Bois Laiterie cannot be characterized as one of major disturbance. Nor is there
archeological evidence that the Magdalenian horizon represents a vast amount of time. To the
contrary, the refits, the AMS dates, the lithic raw materials (all the same) and the typological
characteristics of the assemblage from YSS+BSC all point to homogeneity and to a relatively
short period of human use.

Paleoenvironments and Faunas

Bois Laiterie provided ahalf-dozen sources of information on the environments during,
before and/or after Magdalenian occupation: micromorphology, palynology, anthracology,
malacology and paleontology of macromammals and of microfauna. Unfortunately, due to the
very small size of the site, due (nonetheless) to discordance among the stratigraphies of the
cave rear, front and terrace, and due to the different times and locations of sampling for all
these analyses (except macromaillmals, which, of course, came from the whole excavation and
not localized samples), there are significant problems of compatibility :rmong the different
sources of paleoenvironmental information. The micromorphological analysis (Courty, this
volume) tells of cold conditions with intense cryclastic activity during the formation of strata
LGS (lower grey sand) and UGS (upper grey sand), which respectively underlie and overlie
YSS (yellowish/reddish sandy silt) in the cave interior. These cold periods are tentatively
attributed to Dryas I and II respectively. Loess was not being deposited very much at these
times. Primary loess was however being deposited in YSS times under somewhat less cold
conditions, with especially warmer sunrmers (1.e., more significant seasonality than in the
immediately preceding or succeeding periods). YSS sedimentary characteristics are fully
consonant with the Bdlling age indicated by the three AMS dates. Given that the site is at 50
degrees north latitude, it is not surprising that conditions during Bolling were still relatively
cold, albeit less so than those of Dryas L

lt was pollen and wood evidence from the recent re-excavation of the Magdalenian
horizon at Chaleux that first (and with great surprise and some disbelief) suggested the
relatively moderate nature of Bdlling-age environments, with the presence of localized woods
or thickets in at least favored microhabitats of the deep Ardennes valleys alongside the
continued existence of open steppe-tundra landscapes presumably on the plateaux (ir{oirel-
Schutz, 1994; Schoch, 1994; see also L6otard, 1993, in regard to wood charcoal from the
Magdalenian at the nearby small site of Trou Abri) Unfortunately, neither palynology nor
anthracology yielded quantitatively impressive results at Bois Laiterie, despite our concerted
efforts. Nevertheless, the limited results of both analyses (Emery-Barbier and Pernaud, both in
this volume) both show the presence of trees: alder, hazel, juniper, pine and walnut among the
pollen; charcoal of birch and alder, plus another tree in the birch family that could be alder or
hornbeam. Pollen from the rose family and grasses, as well as fern and horsetail spores, were
also found in Stratum YSS. All these taxa are represented among the radiometrically
penecontemporaneous pollen and charcoal spectra at Chaleux. The combination of the
sedimentological and botanical data paints a very mixed picture for the Bolling, that is no
doubt appropriate to the northerly (and still North Sea-less, continental) location of Belgium. It
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was still cold and loess was being deposited by the winds, but summers were relatively warm
and there was enough local humidity in the valleys of Wallonia to permit the growth of a
variety of both coniferous and deciduous trees, including some relatively warmJoving taxa
probably confined to sheltered, south-facing slopes. Yet the woodlands had not spread to the
plateaux of the Ardennes or Middle Belgium, which were still apparently covered with steppe-
tundra vegetation. Because of the relief of Wallonia, the wooded microhabitats would have
been adjacent to the open grasslands; humid areas were contiguous with dry expanses. And
both types of environments and their respective resources (animal foods from both; fuel and
vegetal foods from the gallery woods) were accessible from the Magdalenian sites.

It is in this context that one should not be incredulous at the apparently anomolous co-
occurrence of of cold, dry, open steppe-tundra ungulates and others today associated with
relatively temperate, often wooded environments. Gautier (this volume) documents the
presence in Strata YSS+BSC of reindeer, musk oxen (also present in the radiometrically pene-

contemporaneous Magdalenian assemblages found by E. Dupont at Chaleux and Goyet), bisorq
European wild ass and horse, along with red deer and moose. The firs group (and most
notably the musk ox) signify the presence of open vegetation and cold, dry conditions, whereas
the second goup (especially the moose) indicates locally much more humid conditions with
woods or thickets. The presence of chamois (also sometimes a woodland-dweller) and
especially ibex mainly indicates the existence of steep, rocky slopes. Both arctic and common
fox are present ltt y$$+BSC. Such a faunal mosaic does not seem impossible given the local
relief surrounding Bois Laiterie and the other cave sites of Wallonia. Although the glacial

faunas were still present in Belgium during B6lling, it appears that the most favorable habitats
of the region were being populated by taxa more at home in relatively temperate, humid

woodlands. Humans, as part of this northward biotic displacement, preyed on all the ungulates
available within a short radius of each site such as Bois Laiterie. Because it overlooks an
obligatory passage between the 85 m a.s.l. Meuse canyon floor and the 250 m a.s.l. plateau,

this cave was ideally situated for hunters to <sample> species that probably lived contiguousty
but ecologically separated by vegetation and terrain type in the complex mosaic situation of the
Belgian Bolling.

The remaining sources of information on paleoenvironments are microfaunal (terrestrial

molluscs, lagomorphs, rodents, insectivores, bats and batrachians). Like pollen, but unlike

wood charcoal and large mammal bones, these remains are not primarily in the cave because of

human action. Sampling and fine-screening for malaco- and microvertebrate faunas was

conducted by Ph. Lacroix in 1995. Unfortunately there are no complete columnar samples
from the cave interior, where the sequence of strata was more complete and intact. (However,

rodent/ insectivore mandibles and bones were unsystematically collected during excavation of

the main sequence within the cave in 1994-5.) The two columns of samples were taken in

square W3 on the terrace at the exterior of the cave and in 56 just inside the cave mouttr" but

upslope of the area of dense Magdalenian deposit. The stratigraphic sequence in W3 starts at

the bottom with a possible lens of BSC (reddish-brown silty clay) or RS (red sand) in contact

with bedrock, followed by a 60-75 cm thick-stratum YSS. This is overlain by LBS (light

brown silt, rich in calcium carbonates and blocks in the contact zone atop YSS). The sequence
in W3 is capped by RC (reddish colluvium). The latter two units gave the impression of slope
wash deposits. Although UGS is absent in the cave exterior and its stratigraphic relationship to

LBS is unclear, it is noteworthy that there are large blocks directly atop YSS at the base of
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UGS within the cave and that there are also large blocks at the top of YSS in the cave exterior,
suggesting a generalized roof-fall episode at the close of YSS deposition. Magdalenian
artifacts were found in abundance immediately below these blocks in both areas. LBS was laid
down later and often has a loose, possibly churned aspect. Such is the case in square 56, where
the other malaco/microfaunal columnar samples were taken, and whose results should thus be
interpreted with caution in the absence of dates.

Outside the area of main Magdalenian remains concentration at the threshold of the
cave mouth atop a precipitous bedrock slope, 56 never yielded much archeological material.
The excavators were never certain of stratum designation, labelling the entire sequence down
to contact with bedrock (LBS/YSSb (with the exception of the topmost spit which was called
(LBS))). This deposit had the appearance of slopewash. Had the Magdalenian horizon once
existed in this spot (the upslope part of the cave mouth), it may have slid downslope 1-2 m to
compound the amount of cultural material piled up in T-U6 against the eastern cave wall. In
short, the deposit sampled for malaco/rnicrofauna in 56 may have been somewhat mixed
(LBS+ YSS?), but probably essentially postdated the Magdalenian occupation (Aller6d?).

Thus the only malaco- and microfaunal samples that were unequivocably associated
with the Magdalenian occupation at Bois Laiterie are those from YSS in square W3 (plus the
rodent bones collected during archeological excavation by hand-picking from the screens). In
terms of microvertebrates, this unit yielded the following information to Cordy and Lacroix
(this volume): an abundance of Dicrostonyx guliemi and Microtus gregalis (both cold, open-
vegetation rodents [a lemming and a vole]) and presence of Ochotona pusilla (pika: another
cold open-country dweller), together with Clethrionomys glareolus (or C.rutilu.s)(bank or
ruddy vole: both today woodland dwellers) and Apodemus rylvaticus-flavicollis (yellow-
necked field mouse: also a woodland ta:<on). Microtus oeconomus (root vole), M.arvalis-
agrestis (common or short-tailed vole) and Arvicolq terrestrls (ground vole) are also
represented in YSS, together with ,Sorer areneus4oronatus (common shrew). All these
presently live in humid habitats, sometimes with considerable arboreal cover> the former being
the <coldesb in its modern distribution in western Europe (Van den Brink,lg7l). In short, the
YSS micromammals are a mix of open, arctic species and more temperate, humid woodland
taxa - like the macromammal fauna from this stratum.

The malacofauna from square W3-Stratum YSS (L6pez Bayon et al., this volume)
includes only one strictly woodland-dwelling species (Discus ruderatus) and two semi-
woodland species (D. rotundatus and Retinella hamonis). There are also avery few individuals
of taxa that prefer humid or even marshy environments, especially at the top of the stratum. On
the other hand, there are also a few heliophiles (molluscs preferring open habitats) and
(paradoxically also at the top of YSS) a few xerophiles. Mesophiles (taxa tolerant of a wider
range of enviroments) are abundant and diverse throughout YSS. These facts again may
suggest the existence of mosaic environments during the time of human occupation, with areas
of woodland or thickets and local humidity, but close to drier, more open patches, perhaps on
the north-facing slope where the cave is located. Indeed, one would expect the low-mobility
landsnails to give the <coldeso), most open vegetation picture of all the environmental
indicators for this Tardiglacial location. Humans may also have denuded the area in front of the
cave mouth, creating a more open microhabitat.
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Even the bird bones in YSS (Deville and Gautier, this volume) are consonant with a
mosaic environment. There are open country grouse and partridge (living on the plateau above
the cave), water birds (geese and whimbrel, favoring the Meuse and Burnot stream below the
cave), rocky clifldwellers around the cave (magpie, jay, passerines), and either a woodland-
preferring owl (Asio otus) or (and?) an open vegetation one (A.flammeus).

In short, all these biological data (botanical and paleontological) paint of picture of very
mixed ecological conditions in southern, upland Belgium c. 12,600 radiocarbon years ago.
While loess was still being deposited and the plateaux were still vegetated by steppe-tundra
plants and the north-facing slope around the cave may have been partly bare, partly covered
with low grasses and shrubs, the valley floor and south- and west-facing slopes of the Meuse
and Burnot probably harbored not only conifers, but also some deciduous trees and bushes -

made possible by higher summer temperatures and local humidity. This set of conditions
nonetheless represented a dramatic change vis d vis the much more uniformly open or even
barren environments of Dryas I at 50 degrees North. And these conditions made possible the
human recolonization of Belgium and NW Europe in general during Bdlling in its traditional
definition.

Nature of the Human Occupations

Bois Laiterie Cave seems to have seen only one period of actual human habitation:

during the Upper Magdalenian. There is no evidence for use of the cave either before or

immediately after the episode(s) centered fairly tightly around 12,600 years ago (uncalibrated).

Extensive screening of backdirt from the clandestine diggings that had preceded our
intervention, revealed only very few lithic and bone artifacts, and most of these can be (by

typology and raw material) surely attributed to the Magdalenian. The pothunters had probably

cut slightly into the Magdalenian horizon in upslope areas of the cave, where they dug all the

way down to bedrock. But their backdirt produced no definite Mesolithic materials, although a

variety of ceramics (sub-modern and prehistoric) was found in our screening operation. Sherds

are also visible in the side and base of the breccia remnant that adheres to the south and east

walls of the cave and that contains human remains. Since this deposit is almost in contact with

the cave ceiling, it probably indicates an (ossuary> role for the cave during the Neolithic. This

is a well-known regional phenomenon - including an ossuary in Burnot/Juv6nat Cave on the

slope opposite Bois Laiterie with two C14 dates 4,100 BP (uncalibrated) (Cauwe, 1993;

Toussaint and Becker, 1992). The surprise came when a presumed <Neolithic> human foot

bone from the base of the breccia (Vandenbruaene and Gautier, this volume) was radiocarbon

dated. The result of 9,200 BP (uncalibrated) (see Krueger, this volume) indicates that people

had already begun to use Bois Laiterie Cave as a burial site in the early Mesolithic. That such

burials were apparently unassociated or unaccompanied by Mesolithic artifacts (be they banal

or offeratory) is not surprising, since there are now five other cases of such burials with few or

no artifacts dating to 9,100-9,600 BP (uncalibrated) in caves along the upper Meuse and lower

Sambre valleys of Namur Province (Toussaint et a1.,1996; Cauwe, 1993, with references). The

remaining Mesolithic burials from Bois Laiterie (excavated from the breccia after a large block
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sense. As outlined earlier (Straus and Orphal, this volume), almost all the chipped stone
artifacts are of non-local flint. This high-quality material was probably brought to Bois Laiterie
from one of the Upper Cretaceous chalk sources in Middle Belgium - either the Mons-
Spiennes area of Hainaut to the west or the closer Orp area in Brabant to the north. The flint
was mainly transported in the form of blade blanks; virtually no cores were abandoned at Bois
Laiterie and probably very few had been brought there, as there is very little cortical debris
either (and almost none of it primary). There are no hammerstones. The artifacts (debris and
implements) are almost all very small - also an indicator of transport from a distance. The large
number of tiny trimming flakes is an indication of in situ transformation of some blanks into
tools and weapons - and of resharpening/recycling. The high tool/debris ratio is added evidence
that far from the whole lithic reduction sequence took place at Bois Laiterie. To the contrary,
this is a place where mainly tertiary reduction and abandonment happened. People arrived here
with their light flint blanks and tools, and abandoned a minimum when they moved on to other
places. Finally, the tools are a specialized lot: many backed bladelets/small blades, plus several
burins and only a few endscrapers and perforators. Together with a few stone points, there are
also four magnificent large antler sagaie fragments and other bits of possible sagaies. Since the
backed blade(let)s have generally been shown by microwear analysis to have been used as
weapon tips or barbs (and there is some support for this here too [see Jardon" this volume]), all
these data together support the hypothesis that Bois Laiterie was fundamentally a hunting
camp. There is lifile evidence for much in the way of maintenance activites (e.g., hidescraping,
wood-working), although the burins (with some microwear evidence for hard substratum
scraping and grooving) may have been used in osseous weapon manufacture or reworking, just
as the lithic assemblage composition suggests blank transformation and implement/armature
resharpening. That animal carcasses were processed is suggested by the organic residue
analyses of a few lithic artifacts (Newman, this volume).

Although spatial analyses (Straus and Martinez, this volume) show the existence of a
rudimentary site structure (given the very small useable area of the cave), with burning and
flint-knapping areas (in part corresponding to small slab-paved zones) at and in front of the
cave mouth and a disposal area at the cave rear, there is no evidence for elaborate organization
or substantial investment in infrastructure at Bois Laiterie. The stone slabs are not very
numerous and paved only a small surface; they were available strictly locally on the Bois
Laiterie hilltop and slopes. None are artistically engraved, as is otherwise the case at Chaleux,
Trou du Frontal, Trou da Somme or Rocla-Tour. There is no evidence (not even a hint) of
constructed hearths (fires had simply been built on the ground surface) or other pits. Trash
(bones, lithics and even broken sagaies) was simply tossed toward the dark, otherwise perhaps
un- or little-used back of the cave (and presumably also down the steep talus in front of the
cave). In short, there is no indication of major, long-term, multi-purpose residence at this site.

The macromammalian faunal assemblage (studied by Gautier, this volume) is small,
and, unlike that of Chaleux (dominated by horse), is quite diverse. reindeer (MNI:4), horse
(3), ibex and muskox (2 each), ass, red deer, moose, chamois and bison (l MNI each) from
combined Strata YSS+BSC Such an assemblage probably speaks of opportunistic hunting of
small numbers of animals during a lew repeated visits to the cave, taking advantage of its
strategic location on a cliff above the Burnot talweg connecting the Meuse and plateau.
Humans not only took equids, bovines and cervids moving up and down that gorge, but also
exploited the rocky slopes around the cave itself for caprines. Although none of the large
mammals are represented by very large numbers of bones and teeth, the reindeer, horses and
ibex (in contrast to the muskoxen and other animals) do have enough remains (including
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(bones, lithics and even broken sagaies) was simply tossed toward the dark, otherwise perhaps

un- or little-used back of the cave (and presumably also down the steep talus in front of the
cave). In short, there is no indication of major, long-term, multi-purpose residence at this site.

The macromammalian faunal assemblage (studied by this volume) is small,
and, unlike that of Chaleux (dominated by horse), is quite diverse: reindeer (MNI:4), horse
(3), ibex and muskox (2 each), ass, red deer, moose, chamois and bison (l MNI each) from
combined Strata YSS+BSC. Such an assemblage probably speaks of opportunistic hunting of
small numbers of animals during a few repeated visits to the cave, taking advantage of its
strategic location on a cliff above the Burnot talweg connecting the Meuse and plateau.

Humans not only took equids, bovines and cervids moving up and down that gorge, but also
exploited the rocky slopes around the cave itself for caprines. Although none of the large
mammals are represented by very large numbers of bones and teetlU the reindeer, horses and
ibex (in contrast to the muskoxen and other animals) do have enough remains (including

thoraci bones) to see that more or less whole carcasses were brought into the cave (probably

after initial dismemberment at kill spots). It is possible that other parts of the carcasses
(especially meat and fat) were removed from Bois Laiterie to more commodious residential
sites for consumption by larger human groups. In any even! the reindeer dental evidence
(chapters by Stutz and Gautier, this volume) is unanimous (n:4) in indicating wann-season
(summer-fall) kills - which makes sense given the cold, drafty, dark, north-facing nature of
Bois Laiterie.

Some of the larger water birds may have been prey to humans, also possibly during the

wann season sqsslding to Deville and Gautier (this volume). Many or most of the smaller
birds may have been prey to owls and foxes, both also present at Bois Laiterie. There is no

evidence that humans had anything to do with the foxes, which probably used the cave as a den

when humans were not there. If so, winter denning by foxes might have been a possibility.

However, some of the fish evidence (Van Neer, this volume) zuggests (through arguments

about fish availability during spawning) that humans were responsible for catching some large

fish (brown trout, burbot and grayling) in late winter or early spring. This finding either
contradicts the reindeer data or extends the time when there were human visits back to the

very end of the cold season or beginning of the warrn season. Yet common sense still militates

against the notion of humans spending very much, if any, time in Bois Laiterie Cave during

winter.

In any event, Bois Laiterie was clearly a limited-use site, which saw one or a few short-

term visits by humans during Bolling (and perhaps into the beginning of Dryas II?). Although

such occupations were minor both in duration and in numbers of participants (the cave is, after

all, tiny, especially in terms of its actually habitable area), some minimal investment was made

in providing for a dry, solid living surface by paving a small area with locally available stone

slabs. This paved area in the downslope strip at the front of the cave may have supplemented

bare bedrock floor upslope (where a few Magdalenian artifacts were found lodged in cracks

and cemented to the rock in travertine). But in no case, either in the small cave or on the

natrow ledge in front of it, would there have been space for extensive occupations or activities.
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The Place of Bois Laiterie Cave in the Belgian Magdalenian System

The Magdalenian of Belgium (and contiguous enclaves of Netherlands and France) is
represented by two kinds of sites. l.) radiocarbon-dated cave sites along the northern (Ourthe-
Middle Meuse drainage) and western (Lesse-Upper Meuse drainage) fringes of the Ardennes
and 2.) open-air sites on the low plateaux of Middle Belgium and on the high plateaux of the
Ardennes. Only two of the open-air sites have been dated (imprecisely, by TL): Orp East
(11,800-12,900 years ago) and West (13,100-13,700 years ago) - all with standard deviations
between 1,200-1,700 years) (Vermeersctt, 1991). (TL dates are likely to be older by nature
than l4C dates from the same deposits, as shown at Pincevent and Etiolles, where both
methods were used [Valladas, 1994]). The open-air sites fall into two general categories: loci
at high-quality flint sources that seem to have been (probably among other things) quarry-
workshops (Orp, Kanne, Mesch, Eyserheid, Schweikhuizen and possibly Obourg-Saint
Macaire) and a site located at a strategic lookout location at the rim of a cliff dominating the
Meuse-Semois confluence (Roc-la-Tour). Arguments (summarized by Rensink, 1993, with
references) have been made that most (all?) of these sites were occupied during the traditional
Bolling. (Cultural evidence could support either a penecontemporaneous Magdalenian or - less
likely - slightly more recent <Creswelliao> age for St.Macaire.)

The chronological information for the cave sites are most recently summarized
Charles (1994, with references). The Ourthe cave cluster south of Lieee consists
Col6optdre, Sy Verlaine, Font-de-For6t and Walou. The first site has two conventional and one
accelerator radiocarbon date that place the Magdalenian occupation in Bolling (1.e., 13,000-
l2,2OO years 4go). The most reliable date (AVIS on a cut-marked horse bone) from Verlaine is
of early Bdlling age. Walou has two conventional dates that, with their standard deviations,
straddle the traditional 13,000 years ago Dryas VBolling boundary. The Magdalenian cave sites
of the Lesse-Meuse confluence area (Chaleua Trou du Frontal, Trou des Nutons, Trou
Magrite, Trou Abri, Trou da Somme and Vaucelles/Blaireaux) are probably all of traditional
Bolling agg since all but Magrite and Abri have now produced radiocarbon dates that lie
between about 12,900 and 12,300 years ago. (There also are equivocal [in Charles' estimation]
indications of late Dryas I visits to Vaucelles - as in the case of Verlaine.) Germonpre (1997)
has recently obtained AMS dates of 12,600 and 72,700 years ago on cut-marked musk ox and
horse bones in the Dupont collection from Goyet on the Samson, a tributary of the Middle
Meuse. The three AMS dates from Bois Laiterie (12,600 years ago) fall squarely within the
traditional B6lling time period. The dates from the cave sites suggest a main (or sole)
Magdalenian colonization of the Belgian Meuse basin during a period of no more than about
600 years. The problem we face is how to correlate the cave sites with the open-air sites that
are argued to also be of traditional Bdlling age.Assuming that the two groups of sites are at
least penecontemporaneous (and pertained to the same set of environmental conditions), we
may possess (admittedly incomplete) samples from different aspects of a regional settlement
system. Even if the open-air sites are not strictly contemporaneous with the cave sites (and this
could only be demonstrated - albeit within the margin of error imposed by the possibility of
stone scavenging by later prehistoric human visitors - by intersite lithic refitting of the sort
pioneered by A.Scheer [1993] among 3 Gravettian sites in the Ach Valley of SW Germany), it
is easy to imagine that there arelwere other such sites either waiting to be discovered or long
ago destroyed. What follows is the sketch of a model for an Upper Magdalenian settlement-

by
of
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subsistence system based on the territory of what is today Belgium, but with contacts both to

the south (Paris Basin) and east (Neuwied Basin).

Seasonality evidence from dental cementum analyses of specimens from modern,

controlled excavations in Chaleux (ibex), Trou da Somme (ibex or chamois) and Bois Laiterie
(reindeer, confirmed by dental eruption/wear sequence analyses) and reindeer (hence nol

Holocene intrusives) from Dupont's excavation in Trou des Nutons indicates (1) winter-early
spring and summer-fall kills (hence, presumably, human presence) in the upland Lesse-Meuse
confluence area along the Ardennes and (2) summer/summer-fall kills around Bois Laiterie at

the very northern edge of the uplands near the Sambre-Meuse confluence and the plains of
Middle Belgium (Stutz, this volume). Following the logic that people would naturally prefer to
take advantage of available shelter (1.e., caves) especially in winter, that game would seek

shelter during winter in the protected, well-watered valleys of the Ardennes fringes (rather than

on the open, windswept plains of Middle Belgium), and that flint nodules would be difficult or
impossible to obtain under the snow or in frozen earth, it can be hypothesized that the open-air
Magdalenian sites (both known and as yet undiscovered) of Limburg, Brabant and Hainaut

were mainly occupied by people in the wann season (summer-early fttD These places would

be repeatedly visited specifically for their abundant, high-qualrty flint. The aim of flint-knapping

activities at such sites as Orp and Kanne was the speciali'ed production of laminar blanks (e.g.,

Vermeersch and Symens, 1988). Our analyses (Straus and Orphal, this volume) show that
precisely those kinds of small blades/bladelets that predominate in the upland cave assemblages

of Chaleux and Bois Laiterie are the ones that are underrepresented at Orp and Kanne. This

might suggest the selective transport of tiglrtweight blanks from the quarry-workshop sites to

the caves. The absolute scarcity of cores, cortical debris, crested blades, hammerstones or

other evidence for primary reduction in the cave sites (and, to the contrary, their abundance at

the open-air sites) clearly supports an hypothesis of functional (and perhaps seasonal)

complementarity between the t'wo classes of sites. That flint transport was involved is indicated

by the large average size of artifacts at the open-air sites and the very small average size

thereof at Chaleux and BL. The general scarcity of backed blade(let)s and points (presumed

weapon elements) at the open-air sites is in complementary opposition to their abundance at

the cave sites - suggesting that, while some hunting must have been conducted around the

open-air sites, it was not the principal activity at the quarry-workshops. In contrast, hunting

was very important around the cave sites.

Gven its geographic location and physical characteristics, Bois Laiterie might have

been a transit carrrp en route between the open-air flint sources of Middle Belgium and the

Ardennes. Though its lithic inventory is smaller and somewhat less diverse than that of

Chaleu4 there are strong similarities between their debris and tool assemblages - perhaps

because BL was on the logistical supplyline between the flint sources and Chaleux (or sites like

it in the uplands). Gven the relatively short distances involved (maximally 63 km from Chaleux

to Orp and 80 km from Chaleux to Obourg/Spiennes via the easiest routes - including the

Lesse, Meuse, Burnot and Sambre valleys), humans could use the Ardennes caves at times

even during the warm season and stilt go (or send logistical parties) to the flint sources also in

summer. Logically, the stricter seasonal constraints would be imposed on human use of the

open-air sites, for reasons mentioned above. Presumably better than no shelter at all, Bois

Laiterie could have served both as an unspecialized hunting camp during the warm season and,

if the fish were really caught by people, as a minor site at the very end of the cold season or
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beginning of the wann season.

Obviously we need seasonality information from Goyet (which is actually a major series
of caves on the border between the hill country and the Hesbaye plateau along the Middle
Meuse), from other upland sites in the Ourthe drainage (such as Trou Walou), and (ideally)
from open-air loci - if any are eventually found that contain faunal remains. Likewise we need
petrographic <fingerprinting> of the flints in order to be able to distinguish with certainty
among the very similar Upper Cretaceous flints of the Mons, Hesbaye and Maastricht areas
(see Caspar, 1984), a task that so far has defied several serious efforts (P.Vermeersch,
pers.comm.). If this could be done, we would be able to determine where the people who used
different cave sites procured their flints - presumably via either logistical trips andlor as a result
of their annual residential moves (see discussion in Rensink, 1993 and 1995). The presumption
of direct group visits to source areas is based on the relatively short distances involved. In the
case of Bois Laiterie, the presence of pyrite, whose closest known source is in the Mons area
(Lozouet and Gautier, this volume), is another indicator of contacts with that flint-rich area,
but does not prove the nature of the contact. The presence of pieces of pyrite at Chaleux
(Otte, 1994) could suggest that BL lay along the route between it and Mons. This brings us to
the question of the fossil shells at BL and other pene-contemporaneous Magdalenian cave
sites.

Although Dupont (1873) had thought that the Magdalenian inhabitants of the caves in
the Upper Meuse and Lesse valleys procured their flints in north-central France, this has been
shorvn to be highly unlikely in the face of much more feasible and parsimonious <Belgiarur
origins (Teheux 1994). Yet the fossil shells (64 in Chaleux, over a dozen at Frontal, I at
Dasomme, and unspecified numbers at Goyet - as well as at Verlaine and Coleoptere in the
Ourthe drainage [Rensink, 1993]), also important to Dupont's argument, are now joined by 8
at BL (5-6 artificially perforated). Most of these are probably from Eocene deposits in the
Paris Basin, although one taxon's closest source is the Loire Basirq even further south. The
fact that these shells - clear evidence of direct (visits/intermaniage) or indirect (exchange)
contacts between the <Belgianr> regional band (perhaps a <daughten offshoot) and the Parisian
area (the location of the pene-contemporaneous or slightly older sites of Pincevent, Verberie
and Etiolles) - are only found in the cave sites and not in the open-air sites, is not an argument
against possible contemporaneity of the two classes and hence their potential participation in
the same settlement-subsistence system. According to P.Vermeersch (pers.comm.), such fossils
would likely not have survived in the loess milieux of sites such as Orp and Kanne. On the
other hand, the fact that they are found both in major <residentiab) cave sites such as Chaleux
and Goyet and at minor cave sites such as Da Somme and Bois Laiterie, helps to tie these sites
together in one territorial system, into which the fossils were introduced as a consequence of
social relationships and movements that linked the Belgian and Parisian areas and groups. The
closest possible geological sources of the Paris Basin fossils are believed to be no /ess than
about 150 km from Chaleux. It is one thing to transport small numbers of mostly small fossils
(either in long, point-to-point trips or in down-the-line, group-to-group exchanges); it is a
different matter to transport significant amounts of lithic raw materials over distances of this
magnitude.

On the other hand, there are now known to be Gravettian-age fossils at nearby Goyet
(Polymesoda convexe and Gronulolabiugm plicatum) that are probably from Oligocene beds
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near Tongres in Belgian Limburg (Lozouet and Gautier, this volume), suggesting connections,
at least at that time, between the upland cave area and the flint-rich plains (also the location of
the Gravettian site of Huccorgne between Goyet and Tongres). Such connections between
caves of the northern Ardennes flanks and quarry-workshop sites in both Belgian and Dutch
Limburg (the locations of Kanne, Mesch, Eyserheide and Schweikhuizen) no doubt also
existed c.l5-12 ky later, in the Magdalenian.

It has been convincingly argued (e.g., Bosinski, 1988; Floss, 1991) that substantial
proportions of the flints used in the open-air sites of Gonnersdorf and Andernach at the
northern end of the Neuwied Basin of the Middle Rhine came from Upper Cretaceous sources
in the region of Maastricht-Liege (eastern end of the Hesbaye), a distance of at least 80 km.
The Neuwied sites are radiometrically penecontemporaneous with the Belgian cave sites and
most of the Paris Basin sites (Street et ol.,1994). While there is no evidence (yet) of contacts
between inhabitants of the Belgian cave sites and those of the Neuwied Basin sites, one can
formulate the hypothesis that there existed in late Dryas I-B6lling-early Dryas II at least three
regional bands in this part of western Europe: Paris Seine-Oise-Basin, Belgian Meuse Basin
(perhaps with western and northern subterritories) and Neuwied Rhine Basin. (Other human
territorial groups at this time in NW Europe may have included ones in southern and central
England, NW and SW Germany, NE France and western Switzerland.) The Belgian group was
clearly not an isolate, yet it was separated and distinct from the Paris Basin goup (from which
it may have split off as ameliorating environmental conditions and increasing food resources
made settlement of the Meuse Basin possible). Unlike earlier visions thereot it is clear that the
Magdalenian of Belgium (and NW Europe in general) was not just dependent on specialized
reindeer hunting. Although there is some tendency for horse to dominate the fauna of Chaleux,
there was clearly a very wide diversity of game in the B6lling-age landscapes. The relief of

southern Belgium (however undramatic) provided rich food, lithic and shelter resources.
Physical separation of the Belgian territory was apparently <dictated> by the exposed,
shelterless, flintless, and then food resource-poor plains of Champagne (Rozoy, 1988), which
people must have crossed quickly en route tolfrom the Paris Basin (to maintain social contacts,
seek mates, obtain possibly socially and/or symbolically important fossils, etc.).

Thus two types of <trafffic> seem to have made up the human landscape ofNW Europe.

These were:

I) procurement of nonJocal flints for tool manufacture either by means of

A) embedding in group movements governed by subsistence activities:

o seasonal or

. non-seasonal, or

B) essentially specialized logistical supply expeditions; and

II) long-distance contacts whereby fossil shells (and presumably other things such as
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mates) circulated either by

A) direct visits or

B) down-theJine exchange.

Bois Laiterie helps to prove that there was at least one essentially whole Magdalenian
settlement-subsistence system on the territory of Belgium in Bolling times and that its group
members maintained contacts with the Paris Basin. The Belgian system was apparently self-
sufficient in terms of game, fuel, some vegetal food, lithic resources and natural shelters. But
demographically this (or these) regional band(s) may have depended on the ability to acquire
mates irmong <adjacenD bands, even if these were at some distance (see Wobst, 1976). They
may also have needed an <insurance policpr (i.e., kin or fictive kin to whom they might hope
to furn in times of crisis such as a game crash, severe
ethnohistoric Arctic).

etc., as was done in the

Bois Laiterie Cave, a small, uncomfortable, but usefully situated site, was part of this
system. It was a good place to stop en route between the flint sources of the plains and the
larger residential caves deeper in the hill country. It was a good place from which to hunt local
caprines or a variety of other large game often likely to be moving between the Meuse and the
inter-Meuse-Sambre plateau. It may have been a good place near which to fish in the Meuse or
Burnot stream. Since its qualities were known and since it was at the intersection of two
excellent (nearly obligatory) routes between Upper and Middle Belgiurn, Bois Laiterie may
have been visited several times - enough to warrant at least minimal paving to slightly better its
uncomfortable living conditions. Lightweight flint blanks were brought to the site; some were
transformed into tools and weapons. Antler weapons may also have been fabricated or
reworked at the site, possibly using burins. Spent weapons (including broken sagaie bases)
were abandoned. But much of the flint may have been taken out by humans as they moved on
to their next destinatiorq although some that was left behind may have been reused/resharpened
during possible later visits. Animal carcasses or parts thereof were also brought into the cave
presumably from nearby killspots. Some may have been consumed in situ,but others may have
been removed to other (residential) sites. The few endscrapers, perforators and needles testify
to the fact that at least some other activities may have been conducted around the simple
campfires in Bois Laiterie, such as clothes-making or repair. Meat or hides may have been cut
against some of the stone slabs. Perhaps skins were scraped with ochre, traces of which were
found on other slabs. And then there are the bored circular stone and the eight fossil shells,
most of which are perforated. Why they were abandoned or forgotten at Bois Laiterie, we will
never know. Yet they testify to the facts that there were other aspects to the activities
conducted at this small cave and that it was in turn part of a wider world. Belgium was on the
fringe of that Magdalenian world and community. But it was a vital, viable fringe, thanks to its
peculiarly advantageous combination of resources.
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BOIS LAITERIE : LE MESSAGE D'UN SITE MAGDALENIEN

M. Otte

La grotte

Tapie au debouch6 d'un profond vallon, cette petite grotte a cupte pour nous douze

mille ans d'histoire.

Combinant I'attrait d'un point de vue d I'int6r€t d'un pidge pour d6p6ts naturels, elle s'est

progressivement constituee en temoignage archeologique, discret mais int6gral. Assur6ment,

d'innombrables autres petites cavit6s du mdme ordre subsistent dans les paysages wallons,

sortes de petites fen€tr;s sur notre pass6. Ces archives fragiles dewaient attendre, avant d'6tre

consult6es, qu'un respect 6quivalent d leur valeur leur soit accord6.

A mesure oi elle se comblait, la grotte du Bois Laiterie fossilisa deux formes

d'utilisation par I'homme. Encore largement ouverte, elle accueillit l'embuscade de chasseurs

magdalenieni ltZ.OOO ans avant aujourd'hui) et, presque combl6e, elle regut des defunts

mesolithiques (il y a 9.200 ans).

Les circonstances

L'histoire de cette recherche commence mal : le site fut d'abord visite et pille par un

instituteur local au cours des ilnnees 1970. Paradoxalement, celui dont la fonction de

transmettre le respect patrimonial, prodiguait, par son exemple, la legon invel1e, Ces d6gits

furent cependant timites aux dep6ts sup6rieurs, laissant intacte la couche magdalenienne.

L'6tude presentee ici resulte en realit6 d'une cotncidence. Philippe Lacroix (surnomme

Bibiche), prospicteur intelligent et averti, transmit ses observations aux milieux scientifiques

liegeois. bonscient de ses propres limites, il confia la d6couverte des premiers objets

pai6olithiques d une 6quipe 
-qu 

il jugeait plus comp6tente. Ceffe marque d'humilit6 et de

clairvoyance merite d'6tre salu6e, voire de servir d'exemple.

L'autre terme de la coincidence consista en une 6quipe belgo-amdricaine, tout aussi

motivee que le d6couvreur, mais mieux "arm6e" quant i la maitrise des m6thodes scientifiques

utilisees actuellement. A ce stade, il faut souligner I'amiti6, fond6e sur I'estime, qui s'est forg6e

entre les diftrentes personnalites, d'origines si vari6es. En I'absence de ce liant essentiel, la

demarche g6nerale n'aurait pas connu un tel fonctionnement harmonieux.
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En toile de fond d cette aventure, se situe le paysage form6 par le Bassin Mosan,
particulidrement fertile en terrains de recherches de cette sorte. il s'en trouva d'autant plus
exploitable qu'un int6rdt soutenu nous fut accord6 par le Gouvernement de la Region
Wallonne. Transcrite en une aide substantielle, cette sollicitude rencontra opportun6ment les
pr6occupations des repr6sentants universitaires de I'Universite de New Mexico et de
I'Universit6 de Lidge.

L'abri

Presque vide i l'6poque magdalenienne, la caviti rocheuse possddait une surface
int6rieure d'une trentaine de mdtres carr6s. Sa terrasse formait une extension appreciable et
ensoleillee. Le sommet du versant, prds de I'embouchure du vallon du Burnot vers la Meuse,
offrait un panoftrma tris large sur les plaines alluviales giboyeuses. Inversement, la grotte etait
invisible au loin et garantissait la discretion du groupe qui I'occupait. Le saillant rocheux of se
perce la cavite formait un point de repaire sur lequel on pouvait s'orienter afin de retrouver
I'abri. Ainsi, cette situation" inscrite dans le paysage, favorisait-elle le maintien des liens au sein
du groupe. Retrouvailles, pa^rtagg point de rendez-vous et d'dchange se conciliaient ainsi avec
les fonctions dispersees aux alentours : chasse, p€che, recoltes de mat6riaux, d6placements,
transports. Les activit6s techniques men6es sur place, telles les r6parations d'armes, se
trouvaient dds lors en 6quilibre fonctionnel avec la predation alimentaire. Les deplacements,
saisonniers ou quotidiens du gibier pouvaient y €tre observ6s, mdmorises, utilises de ce simple
poste d'observation privilegie.

I-e d6cor

La s6rie de datations au radiocarbone situent la phase d'occupation vers 12.650 ans
avant aujourd'hui. Les reconstitutions pal6o-climatiques utilis6es habituellement en Europe
septentrionale placent ces datations lors de I'oscillation temperee du Bdlling Les informations
indirectes sur le climat conternporain des chasseurs pal6olithiques au Bois Laiterie confirment
globalement cette attribution. Les pollens, les rongeurs, les mollusques et les bois brrjles furent
utilises d cet effet. Cependant, I'image generale finalement reconstitu6e reste ambigi.ie.
Certaines espices seraient aujourd'hui incompatibles entre elles. Il semble donc, qu'en d6pit du
refroidissement g6neral, par rapport au climat actuel, I'ensoleillement et les latitudes
consid6r6es cr6aient un paysage en <<mosaique>, d'aspect composite, probablement sans
analogie stricte dans le monde contemporain. La diversite de ces biotopes a d'ailleurs pu
favoriser les modes de vie des pr6dateurs mosans paleolithiques. Quoi qu'il en soit, on constate
i la fois la pr6sence d'espices propres i la steppe et celle de plantes ou d'animaux forestiers.

En consequence, on peut imaginer une couverture steppique etendue aux plateaux, oi
subsistaient les chevaux par exemple, assortie de fordts-galeries, install6es Ie long des cours
d'eau et of l'6lan, egalement retrouve i la grotte, pouvait €tre rencontr6. Les restes de plantes
(pollens et charbons) attestent en tous les cas d'une fordt claire, faite de bouleaux. de noisetiers
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et d'aulnes i proximite de I'habitat. La pr6sence de tels arbres feuillus confirme I'existence de
conditions relativement temp6r6es, au moins dans les aires abritees et ensoleill6es.

La nourriture

Parmi les diftrents restes d'animaux consommds, on retrouve une dominance de
chevaux et de rennes. L'orientation environnementale principale donn6e par ces deux espdces
6tait donc la steppe ou de vastes plaines alluviales oi ces animaux pouvaient se deplacer. Leurs
vestiges furent rapportes presque int6gralement, ce qui d6montre les pratiques de partage
men6es au site. Par contre, I'elan et le boeuf musque ne sont represent6s que par quelques
fragments, comme si ils avaient fait I'objet de re-distribution ext6rieure (vers les sites de la
Lesse, par exemple). Le bouquetin, 6galement abattu, temoigne de predation dans les zones
rocheuses aux alentours du site.

Diff6rentes espices d'oiseaux furent reconnues parmi les ossements. Mais il est difficile
de faire la part des espices abattues par I'homme de celles apportees par les renards ou d'autres
pr6dateurs, occasionnellement installes au m6me abri. En tous les cas, I'oie et le canard
semblent avoir faits l'objet d'une chasse par les Magdaleniens. De plus, pourvus d'os creux, ces
grands oiseaux furent aussi chassds pour le fagonnement d'6tuis i aiguilles (retrouves au site).
Leurs plumes destinees d I'empennage des sagaies, 6galement prdsentes, ont constitud un autre
motif i leur predation.

Diverses espdces de poissons furent aussi reconnues parmi les ossements r6colt6s lors
du tamisage : I'ombre, la truite, la lotte y furent ramen6s. Les methodes de p6che peuvent
consister en un harponnage d la pointe barbelee en bois dans les basses eaux des m6andres, ou
i la nasse tress6e de vannerie. L'une et I'autre methode n'ont pas pu laisser de trace
archdologique. L'abondance des vertdbres par rapport aux os criniens montre peut-dtre la
preparation de ces poissons, directement en bordure de riviere, afin d'en faciliter le transport
(bien que les processus taphonomiques de conservation diftrentielle aient pu aussi 6tre d
I'origine de cet etat de fait).

Les techniques

Les armes de ohasse et leurs dechets de pr6paration dominent parmi les restes
abandonn6s i la grotte. Une petite serie de pointes de sagaies etaient realisees en bois de renne.
Biseaut6es i la base pour I'emmanchement sur la hampe, elles 6taient sci6es i I'autre bout,
peut-Ctre pour une r6fection ou pour faciliter le detachement de I'arme dans la proie.

De nombreuses lamelles et pointes d dos droit, faites en silex, 6taient probablement
destin6es d armer lat6ralement des extr6mit6s de sagaies en matidres organiques (os ou bois
vegetal).
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L'abondance des remontages des silex manifeste I'intensit6 de la taille sur place.
Cependant, la tres forte reduction, en terrnes de dimensions, de I'ensemble est d0 d
l'6loignement des sources de matiere premiere et i l'6conomie qui a donc pr6valu dans son
traitement. Par ailleurs, le nombre relativement important d'outils finis et d'eclats de retouche
tdmoignent de I'existence de phases operatoires pr6c6dentes, mises en oeuvre i I'extdrieur de
cet habitat, par exemple i proximit6 des sources d'approvisionnement. I s'agit donc ici
davantage de dechets lies i la mise en forme ou au re-affitage d'outils qu'i la preparation de la
matidre premiere. L'absence de piece corticale r6pond d cette m6me tendance.

Les quelques aiguilles, retrouv6es d l'6tat de fragments, indiquent des activit6s de
peausserie (fabrication de vdtements etlou de sacs).

Les activit6s

Outre la chasse et les reparations techniques, le site temoigne de pr6parations culinaires
par des traces de foyers dispersees et le stockage des ossements consommes au fond de la
grotte.

Un dallage constitu6 d'un grand nombre de plaquettes en psammite et en schiste rendait
probablement l'abri plus confortable, par l'assdchement du sol et sa regularisation. Au total,
environ l22kg de ces grandes plaques furent apportdes au site (contre environ 3 kg de silex !).
Ceci temoigne de I'effort deploye dans ce but, probablement plus important qu'il n'y parait i
premidre vue. Certaines de ces plaquettes sont stri6es, apparemment involontairement lors
d'activit6s de ddcoupage et de grattage. Certaines sont fracturdes, soit par le pietinement, soit
par des actions naturelles. Enfin, d'autres pieces portent des traces d'ocre rouge. On sait que ce
mindral sert i tanner les peaux (corroyage, elimination des micro-organismes,...) et qu'il
subsiste apres la disparition de celles-ci. Les taches rouges laiss6es sur les plaquettes fi.rent
peut-dtre dues d I'impregnation des peaux disposees sur ce dallage approximatif dans la grotte.

Outre les traces evidentes de foyer (charbons de bois, silex et os br0les), un fragment
d'un briquet naturel fut retrouv6. Il s'agit d'un bloc de pyrite percut6, analogue i cetrx trouves
dans de rares sites magdaleniens contemporains, dont celui de Chaleux tout proche. Cet oryde
de fer, percut6 sur un silex, provoque en ef|et I'incandescence d'un combustible l6ger, par le
degagement d'une paillette metallique rougie. L'origine de cette matiere semble 6tre la region
de Mons.

Une gamme assez compldte d'activit6s techniques 6taient donc repr6sent6e au gisement,
temoignant du mode de vie des chasseurs, y compris les reparations techniques n6cessaires
r6gulierement. En outre, une s6rie de huit fossiles tertiaires furent d6couverts, attestant
d'activit6s non utilitaires. Certains d'entre eux furent peut-etre port6s en pendeloque, comme la
perforation dont ils firent I'objet le montre. Sorte d'identifications personnelles ou sociales, ces
coquilles ont pu 6tre percees sur place par abrasion. Une perle de pierre (gres), 6galement
associ6e d ce lot, illustrait la vari6t6 du message symbolique v6hicul6 par de telles pendeloques.
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Le moment

Les donn6es relatives d la saisonnalit6 convergent pour situer I'occupation
magdalenienne du Bois Laiterie au cours de la bonne saison. Ces indices sont tir6s des rythmes
de croissance observ6s sur l'6mail dentaire de certains des herbivores abattus. Une installation
saisonnidre liee sp6cialement i la chasse semble aussi correspondre d l'6troitesse de la grotte or)
un grand groupe ne pourrait subsister longtemps. On peut donc imaginer I'installation d'un
"raid de chasse" au Bois Laiterie, fonctionnellement oriente, mais dont I'existence a pu se
repeter d plusieurs reprises, i la m6me saison, pendant plusieurs ann6es, autour de 12.650 BP.

L'existence d'une telle occupation, de courte dur6e, dans un habitat de petites
dimensions et relativement intact, permet d'eclairer le r6seau d'installation magdalenienne
auquel il 6tait int6gre r6gionalement. Par exemple, on connait les sites magdal6niens de la
Lesse, Chaleux en premier lieu, approximativement contemporains du Bois Laiterie (entre
l2.3OO et 12.900 B P ). On y retrouve i la fois une gamme d'activit6s trds diversifiees, une
grande extension de I'habitat et, surtout, des traces de presence humaine etalees sur plusieurs
saisons. Des "camps de base" li6s i la mdme ethnie et i la m€me tradition formaient une des
composantes d cette emprise magdalenianne sur le tenitoire r6gional (Otte, 1989).

Le r6seau

De I'autre cdte de la Meuse, des sites de plein-air, 6galement magdal€ni€ns' t6moignent
d'activites li6es i I'extraction des roches siliceuses propices i la taille. Bien qu'appartenant d la
m6me tradition, ces ensembles sont probablement un peu plus anciens que celui du Bois
Laiterie. Cependant, ce r6seau culturel manifeste ainsi une possibilite d'extraction des roches,
identiques d celles retrouv6es au Bois Laiterie (silex cr6tac6s). Ce modele d'exploitation
spdcialisde convient donc parfaitement pour 6voquer ce qu'ont pu realiser les prospecteurs
magdaldniens mosans. La vari6t6 des outillages retrouv6s dans les divers emplacements
confirme la repartition des tiches d travers l'espace : outillage de chasse au Bois Laiterie et
ddchets de taille et nucleus aux sites hesbignons. Ainsi, un modele d'organisation spatiale peut
€tre restitue liant les sites d'habitats et de chasse dans les grottes mosanes aux gisements
d'exploitation de roches sur les plateaux de Hesbaye.

Dans cette perspective, I'apport des coquilles tertiaires nous parait crucial. Leur origine
geographique, situ6e au minimum dans le Bassin Parisien (150 km), atteste d'echanges
m6ridionaux jusqu'd cette r6gion. Cependant, le mode de transport pour ces petits objets d
usage prolonge fut manifestement d'une toute autre nature que celui relatif aux materiaux
destinds i I'outillage. L'extension de ce r6seau d'6change m6ridional a donc pu rester
episodique et s'organiser selon des relais ou des 6changes. Quoiqu'il en soit, ces coquilles
manifestent des relations avec les aires geographiques aux origines m€mes de la population
magdalenienne (Otte, 1992).
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Migrations

Si I'on considere les phases directement ant6rieures au site de Bois Laiterie, on constate
une quasi absence d'occupation humaine dans la plupart des r6gions d'Europe du Nord. La
forte ddgradation climatique qui a affect6 tout le continent de 20 i 15 mille ans environ fut
probablement responsable d'un retrait provisoire des populations vers le Sud-Est (Balkans) et
le Sud-Ouest europ6en. Au cours du Tardiglaciaire, diftrentes vagues progressives d'extension
manifestent la recolonisation des plaines septentrionales i mesure du retrait glaciaire. Le Bassin
Parisien fut naturellement r6-occup6 avant les r6gions mosanes qui, elles-mdmes, le furent, par
exemple, avant la Rhdnanie ou la Grande-Bretagne. Notre pays a donc joue le rdle
d'interm6diaire dans ce processus (ce qu'il n'a pas cess6 de faire depuis lors...).

Il est donc naturel que les contacts furent maintenus avec I'aire d'origine, sous la forme
par exemple des coquilles tertiaires du Bassin Parisieq dont la pratique s'est maintenue au fil
de ces migrations. De la mdme maniire, retrouve-t-on des silex mosans dans les sites de
Rh6nanie, illustrant de nouveau ce processus de "retour aux sources" avant que les possibilites
d'exploitation locales ne soient d6couvertes ou syst6matiquement exploit6es (Floss, l99l).

tr"ilistioEs

Dans ce gand ensemble du Magdaldnien nordique, il ne faudrait donc pas confondre les
migrations saisonnieres qui affectaient une partie du groupe au sein d'une m6me r6gion (tel que
le Bassin Mosan) et les mouvements exploratoires et pionniers, liant indirectement les
diftrentes provinces entre elles par une fiIiation originelle. Par r6ference aux populations des
chasseurs r6colteurs actuels, on peut imaginer le maintien de relations episodiques entre des
groupes apparent6s culturellement, par exemple pour des ceremonies, des mariages ou des
frtes durant lesquels les echanges d'information et d'idees pouvaient s'op6rer au sein de la
m6me tradition. C'est ainsi, par exemple, que I'on peut expliquer selon nous ces grandes
similitudes dans les critdres stylistiques de I'art sur plaquettes de Rh6nanie et de Belgique.

Inversement, un mouvement migratoire, originaire de lEurope orientale, recouvre
progressivement les plaines d6nudees par les glaciers, particuliirement i I'emplacement de
I'actuelle Mer du Nord, alors exondee (Otte, 1990). Les extr6mites britanniques et allemandes
en t6moignent abondamment. Curieusement, durant le m€me interstade du Bolling, ce courant
septentrional s'est aussi 6tendu aux grottes mosanes. Celles de Presles prds de Charleroi en
constituent le plus brillant t6moignage. Deux "traditions" aux affinites distinctes se partageaient
donc alors le territoire de I'actuelle Belgique: l'une reliie aux plaines du Nord, I'autre rdpandue
par les zones des collines, Moravie, Thuringe, Rhenanie (Kozlowski, 1985).

Le circuit

Ainsi, cette humble cavite rocheuse au creux du vallon du Burnot d Profondeville,
s'inscrit-elle au sein d'un r6seau d'installations humaines beaucoup plus vastes. Dans un premier
niveau, on peut parler d'une entit6 ethnique regionale, liant les sites de la Lesse, d Goyet, au
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Bois Laiterie et aux gisements en Hesbaye. La variabilite fonctionnelle de tous ces gisements
d6signe une emprise intime de ce groupe sur les ressources et le milieu mosan en g6neral : par
I'habitat, le gibier, la pdche, les materiaux et le micro-climat. Une forte symbiose entre un
paysge et une population de chasseurs est attestee de toutes les manidres par les nombreux
ensembles inscrits dans les sites mosans. A un second niveau, cette tradition s'inscrit dans un
vaste mouvement de recolonisation, venu du Sud-Ouest europeen, vers le Nord-Est, i mesure
du retrait glaciaire. Les liens ethniques ont pu subsister entre ces diftrentes provinces, tels que
les plaquettes grav6es, analogues aux d6cors parietaux des grottes frangaises, le suggdrent.
Enfi4 un mouvement oppos6 semble conqu6rir les Iles Britanniques d partir de I'Allemagne du
Nord, puis toucher 6galement les rdgions mosanes. Les affinites y sont alors de nature toute
diftrente et, par exemple, I'art figur6 y est inexistant.

Les interactions complexes entre ces diff6rentes provinces territoriales et les
m6canismes de migrations i long terme trouvent dds lors leur illustration dans le r6seau de sites
dont le Bois Laiterie fait partie. Par la qualitd de la documentation exceptionnellement
pr6servee, le site apporte un compl6ment tres clair d ce tableau g6n6ral. D'autres
emplacements, aussi miraculeusement preserves mais aussi potentiellement vuln6rables,
meritent une identique sollicitude. On peut esp6rer qu'ils en seront honords desormais en cas de
d6couverte fortuite car ils constituent les reliquaires du plus vieux patrimoine wallon.
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N' 45 J. GUILAINE (ed.) - Atlas Neolithique, vol. 2, Europe occidentale.

N'47 M. OTTE (ed.) - Atlas Neolithique, vol. 3, Europe centrale.

N" 481. KOZLOWSKI, M. OTTE et J. GUILAINE (ed.) - Atlas N6olithique, vol.4, Synthese.

N" 51 P. CATTELAIN et M. OTTE (ed.) - La chasse dans la pr6histoire (Actes du colloque de Treignes).

N'59 N. CAUWE - Grotte Margaux : s6pultures collectives du M6solithique ancien.

N'70 A. NITU - D6cor de la c6ramique Cucuteni.

N' 71 L. BANESZ - Dictionnaire pr6historique Franqais - Langues slaves.

No 77 : M. WEINSTEIN-EVRON - Early Natufian El-Wad Revisited.

No 79 : M. OTTE (ed.) - Recherches aux grottes de Sclapr, vol. 2, Arch6ologie.

No 81 : V. PETRIN - Le sanctuaire Pal€olithique de la Grotte lgnatievskai'a i I'Oural du sud.
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A. BUCKLEY et p. Nixon (6dit.) - Sound Sense. Essays in Historical Ethno-musicologie.

N. CAUWE et I. JADIN - M6galithisme de Gomery.

V. LIUBINE - Pal6olithique du Caucase'

St. KOZLOWSKI - Pi6karY.

M. OTTE et I. YALCINKAYA- Okuzini 1.

V. BORONEANT - Le Pal6olithique superieur final de l'6pipal6olithique dans la zone des Portes de Fer

du Danube-Rournanie.

HORS-5ERiE

HS nol - H. DANTHINE, La cath€drale Saint-Lambert t Lilge, les fouilles rEcentes, 1980, 4 P- 3 Pl. (10O FB)'

HS no2 - H. DANTHINE et M. OTTE, Rapport pr€liminaire sur les fouilles de l'Universit€, place Saint-Lambert
t Lilge, 1982,12P.,7 iig. (100 FB).

HS n"3 - M. OTTE et J.-M.DEGBOMONT, Les fouilles de la place Saint lambert I Lilge, 1983, 41 P.,28 Pl'
(1s0 FB).

HS no4 - M. OTTE (dir.) Les fouilles de la place Saint-Lambert I Lilge, 7983, 44 p., 30 fig. (30O FB).

HS nos - La Carrilre Arch6ologique en Belgique, Lilge 1987,771 p' (350 FB)'

A. MATHIS - Les miniCres du pays d'Aubel (5O0 FB)

Catalogue de I'exposition "Neandertal" €dit€ par I'asbl Arch€ologie Andennaise (1.5fi) FB)

II. MEMOIRES DE PREHISTOIRE UEGEOISE

L,A.S.B.L. pr1histoire Lageoise oous propose sa premilre Cdition iles nfnnires tle fin d'itude en Prdhistoire.

Tron souuerrt les ndntoires de licence (= nnitrises) restent lettres nrortes, t'aute de nrc-tiuation.des auteurs.sgrllSel

du d6ft tti l"epreuae. La nntiCre scientifique esl ainsi d'autant plus inaccessible qu'il sera.rt.mal_coffiPrF.qu'elte sott 'ttrcgree

\'i*''i,i't)tli;ii';;s' ;;ai;;;;;;- ii-ii'ri* dans urre ientative'ultdrieure pa, u1l.' contliscipte..',ln pibli:a|ii"^:vX'jc:!1n!'aiiiiri, 
aors les reoubs scientifiques'est wre acliuitC il'une autre naturc que I'Cpreutx dcad{mtque requtse en nn a etuae''Lt'eliiio, 
ii u, ^o"ogripiiii''iiTtiyr't'ii.etiiti"t u"i lorme originale i la rSroduction d I'identiqi.e du teite d'orisirrc

accomod,ce de ta sinwle dirtiaiiiiili itle priseilarion.-iid-";iiri"iiullement d'autr.es travaux rca,lis4s par ailleurs sit Ie

i;;;i:i;;ri; )ki'i'iiiii/i-'iirii-ii';ti",ritog" srii"tifig",r" prouisoire et.ite. sdcuritL, stinutant les ieines chercheurs en
'r:ii;iiiit 

fru, traunit et;; ;;;;;; rr;;;;;i;:;"ii,ux'a'11"r"hks lormes d'aides accorilces : rlsentes de mus€es, cottections

particuliCres, conseils et aPPuis...

lJ,e premiCre fournCe uous est ici priseilie, d'autres titrcs suiaront sans doute, selon Ie succds de I'opdration'

Merci pour eux !

Marcel OTTE.

LISTE DES NUMEROS MPL

trl.4 MARCHALJean-Philippe : L'Age du bronze et le 1er ige du fer en Hesbaye, 1984 (70O FB).

N'5 GRZEKOWIAK Annie - Etude du matdriel protohistorique de Presles, 1984 (750 FB).

N" 5 RUSINOWSKI FABIENNE : Etude de la repr6sentation du mouvement dans les figures animales

peintes et grav6es de la grotte de Lascaux, 1984 (850 FB)'

No Z IADIN Ivan : N6olithique ancien d'Europe et datations carbone 14. Approche informatique, 1984

(700 FB).

N. g WEyLAND Francoise : Aspect de la prdhistoire dans le bassin de la Sambre, 1984 (7OO FB).
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N" 10 COLLIN Fernand : Analyse fonctionnelle de quelques outils en silex provenant des sites de Mesvin
IC, du Gu6 du Plantin, de Rekem (RE-6), l98d (550 FB).

N" 11 HENRY Laurence : Etude typologique de la c€ramique fine et ddcor6e de l'6ge du bronze final ) Han-
sur-Lesse, 1985 (600 FB).

No 12 LOCHT lean-Luc : Etude technologique et typologique du site pal6olithique moyen du Rissori i
Masnuy-St-fean (Hainaut), 1985 (550 FB).

N" 13 BONIEAN Dominique : Etude technologique de I'industrie lithique de la sablilre Kinart i Omal
(Paldolithique moy€n), 1987 (950 FB).

N" 14 LANSIVAL Ren6e : Les "V6nus" du Palmlithique sup€rieur,1987 (850 FB).

No 15 TILMAN Frangoise : Etude de I'occupation La TCne III au Trou de Han ) Han-sur-Lesse, 1987
(7s0 FB).

N" 16 VERLAINE lo€lle : Les statuettes zoomorphes aurignaciennes et gravethiennes d'Europe centrale et
orientale, 1987 (750 FB).

N' 17 BODSON Carine : L'image des dieux celtes. Etude de trois thbmes animaliers, 1988 (900 FB).

No 18 DERAMAIX Isabelle : Etude du mat6riel lithique du site ruban6 de Blicquy-Ormeignies "La petite
rosiire",1988 (5fl) FB).

No 19 KRUPA Alain-Gdrard : Recherches sur des matitres premiCres lihtiques au Pal€olithique moyen en
Belgique, 1988 (1.m0 FB).

N" 20 SCHUTZ Iean-LUC : La d6finition des groupements arch6ologiques et ethniques germaniques i
travers I'arch6ologie, 1988 (900 FB).

No 21 STREEL Bernadette : Implantation des grottes occup€es au pal6olithique sup6rieur, 1988 (7SO FB).

N" Zl CHARLIERlean-Luc: Peuplement de I'Am€rique et origine des Amdrindiens. De I'art des chassetrrs
du pal€olithqiue sup€rieur europ6en i I'art des Indiens d'Amdrique du nord : un essai de comparaison
ethnologique g€ndrale, 1989 (L(m FB).

N" 23 LAMBOTTE Bernard : Le cin6ma au service de I'arch6ologie, 1989 (550 FB).

N" 25 NoIRET Pierre : Le d6cor des bitons perc6s paleolithiques, 1989 (1.200 FB).

Sous presse

N" 26 ESCUTENAIRE Calherine : La neolithisation au Lcvant et dans le sud-est de I'Anatolie.

N" 27 GOFROUL Clafu€ : [,es s€pultures mdgalithqiues en Normandie.

N'28 TEHEUX Eric : Magdal6nien du Bassin de la [.esse.

N" 29 VANDERSLOOT Pierre: Moust6rien de Sclayn

N' 30 VOTOUENNE S€bastien : MCsolithique de Sougn6Remouchamps

N" 31 WARNOfiE Anne: Aborig0ne

No 32 PYR Corine : [.es statuettes zoomorphes Magdaldniennes

N'33 BRASSEUR France: L,es chasseurs pr6historiques et la montagne
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III, PREHISTOIRE EUROPEENNE - EUROPEAN PREHISTORY

Prix de I'abonnement par ann6e (2 bulletins par an) 1100 FB . Reaue consncrte h In dit't'usiorr rapide tl'infornntiorts
sur les ciailisations prCliistoriques tlu cotttinent europCen. EIIe se cotrcentre sur des thlntes giniraux pr?tant d des
conrparaisons supra- rdgionales et d des intcrprCtntions I caractCre historique ou nnthropologique.

Volume 1 septembre 1992l. ANATI E., The R<xk Art of Europe. I)resent and Future Studies. BODU P. et VALENTIN Il.,
L'industrie ibieces mAchur€es de Donnemaric-Dontilly (Seirie-ct-Marne, France) : un faciis tardiglaciaire intrit dans le
Bassin parisieh . CATTIN M.-I-, Un raccord entre deux sites Magdaleniens. NOWAK M., An Attcmft at thc Dcfinitiorr and
Compa'r ison of Sett lement Pattern. P/UNESCU 21., Ripiceni- lzvor. Lc Pal6ol i thique et le M6soli thiquc (6tude
mon6graphique). ROZOY /.G., The Magdalenian in Regional Croups - Volume 2 noirembre 1992: FRAY^ER D. W.,
Evolul ion at ' the European edse: Neanderthal and Upper Paledl i thic relat ionships. M^RINESCU-BILCU nnd
CARCIUM,4RU M., Colfiers de lifhospermum purpureo-coiiuleum et de "pcrles"de cerf ilans l'6nolithique de Roumanic
dans le contexte Central et Sud-Est Elropeen. PERPERE M., Contribution'i l'6tude des pointes de trait-p6rigordiennes :
les fl6chettes - Volume 3 ianvier 1993 ;STRAUS L.-G., BISCHOFF I.-L. et C.ARBONELL E., A review of the Middle to
Upper Paleolithic transition in lberia. D/IND/IAN F., L'Aurignacien du P6rigord : une r6vision. OTTE M. et CHIRICA V.,
Aidl ier Aurisnacien i  Mitoc Malul Galben (Moldavie ioumaine). TTAESAERTS P., Strat igraphie du gisement
paldolithique?e Mitoc Malul Galben (Dstrict de Botosani, Roumanie) : 6tude prdliminaire. /A{DdN P. ct COLLIN F.,
Rapport d'6tude tracdologique : Mitoc Malul Galben (novembre 'i,992). CAUTIER A. et LOPEZ BAYON L, La faune de
I 'atel ier aurignacien de Miioc Malul Galben (Moldavie roumaine) - Volume 4 iuin 1993:KOULAKOVSKAYA L.,
KOZLOWSKII. K. et SOBCZYK K., ks couteaux Micoquiens du Wtirm Ancien. DEMIDENKO E.Yu. et US/K 7./., On the
lame A crdte Technique in the Palaeolithic. DEMIDENKO E. Yu. et USIK V.1., Leaf Points of the Upper Palaeolithic
lndustrv from the 2rid Complex of Korolevo II and certain methodical Problems in Description and Int'eipretation of the
Cateeofu of Palaeolithic T6ols. RODRIGUEZ RODRIGUEZ 21.C., L'analyse fonctionnelle de l'industrie lithique du
siserieni 6pipaldolithioue-m6solithioue d'El Roc de Miedia (Cataloene-Esbaene). Rdsultats pr€liminaires. BODU P. ct
VAfSMftN 0., Nouveiux r6sultats 3ur le site Tardigliciaire A pilies mditrilrees de Donndrmarie-Dontilly (Scine ct
Marne). - Volume 5 novembre 1993 : CHABAY V. an1 SITLIVY V., Ttre Periodization of Core Reduction Sfrategies of
the Ancient, Lower arrd Middle Palaeolithic. CZIESLA E., Cultural diversity during the 6th Millennium B.C.; in
Southwestern Germany. DERGACIOV V., Mod0les d'dtablissements de la Culture en Tripolie. OTTE l!4 , Pr€histoire des
Religions : donn6es ei mdthodes. DOBOSI T. V. and IIERTELENDI E., New C-I4 datbs from the Hungarian Upper
Pala"eolithic. ERIKSEN BERIT V.Ph.D., Chanse and Continuity in a prehistoric Hunter-Gatherer SocietV. A Study of
cuttural Adaptation in Late Glacial-Earlv Po-stslacial Southw6stern Cermany. MARTINEZ A.E. nnd GUILBAIID M.,
Remontage drun nucldus A lames gravdtiirn A Ffiuccorgne, aspects d'une chain6 opdratoirc - Volume 5 novembre 1994 :
ESCUTEN.AIRE C.,La transition Pal€olithique moyen/superieur de Sib6rie. Ie partie: les donn6es. BOSSELIN B. et
DIINDIIAN F., La chronolosie du Gravettibn frantais. DIIND/IAN F. et BOSSELIN 8., P6rigordien et Gravettien :
I'ripiloiue d'une contradictloi ? CHAPMAN /., The Origins of Farming in South East Europe. ETEPAUCIIUK y., Kiik-
K<iba.'l-ower laver type industries in the Crimea. KOLESNIK A.V.,l4ousterian industrics evolution of South East
Ukraine. GUILdAU6 M., gACXen A. et LtV|QUE F., Technologicai differentiation associated with the Saint-Cesaire
Neandertal. B.LUSZCZ A., KOZLOWSKI I. et FOLTYN E, New sequence of EUP leaf point industries in Southern Poland.
LOPEZ BAyON I. et TEHEUX E., L'amas de bois de rennes du Troir des Nutons ) Furlooz (Province de Namur, Belgique).
MANru C.-M., BOTEZATU D. et KROMER 8., Une tombe double i inhumation de l'6tablissement de type Cucuteni de
Scinteia (d€partement de Iasi, Roumanie).'Nous avons fait pass€ ce volume dans I'annrie 1995 - Volunie'7 juillet 1995 :
V. SITLM; k d6veloppement du Pal6olithique Ancien, inf€rieur et l'apparition du Pal6olithique Moyen (aspects
technolosiques et typolosiques) Ier partie. M. CARCIUMARU, M. OTTE et M. ULRIX-CLOSSET, Sequence Pldistocdne i
la "Pesteia Cioarei't(Grotie hes Corbieaux A Borosteni en Oltdnie). S. ZUK, About the Early Palaeolitliic of the Crimea. V.
CHABAI, A.E. MARKS and A. YEVTUSHENKO, Views of the Crimean Middle Paleolithic Past and Present. M.-Il.
MONCEL , Contribution A la connaissance du Pal6olithique Moyen Ancien (ant6rieur au stade isotopique 4) : I'exemple
de I'Ardlche et de la Moyenne Vall& du rh6ne (France) .Ph.G. CIIASE, Evidence for the Use of Boneb a's Cutting Boaicls
in the French Mousterian. M. OTTE, V. CHINCA, C. BELDIMAN, Sur les obiets pal6olithiques de parure et-d'art en
Roumanie : une pendeloque en os d6couverte i Mitoc, district de Botosani. S. COy,AIENCO, The Chroirological Dvision
of the Late Palaeolithii Sites from the Moldavian Dniester Area. M. MUSSI, D. LUBELL, A. ARNOLDUS-
HUYZENDVELD, S. AGOSTINI, S. COUBRAY, Holocene land Snail Exploitation in the Highlands of Central Italy and
Eastern Alseria : a Comparison. 5. BALAKIN, D. NUZHMYI, The Oriiin of Craveyards :-the Influence of Land'scape
Elements oi Social and ldleological Changes in Prehistoric Communitiesl C.V. CHIRICA, Les vases anthropomorphes alu
N6olithique-Endolithique de'Ia Roumaiie. O.V. LARINA, N.N. KUZMINOVA, The l.ate Neolithic Farming on the
Territorv'of the Prut-Dhestr Interfluve. N. StR4KOy, T.TSONEV, Chipped-Stone Assemblaqe of Hotnitsa-Vodopada
(Eneolithic/Early Bronze Age Transition in Northern Bulgaria) and tliei Problem of the Earfiest "Steppe lnvasioh" in
Balkans - Volunie 8 mai 1996: DEMARS P.-Y., D€mographie et occupation de I'espace au Paldolithiqub-sup€rieur et au
Mdsolithioue en France. LIVACHE M. et BROCHIER I.E., beux procesius dvolutifs ile complexes indu'striels'en Provence
au Pl6ni ei Tardislaciaire wiirmien. SITLIVY-ESCUifruatRf t. et SITLIVY V., Variabilidii des technologies laminaires
avant le Pal€olith"ique sup6rieur classique dans la r6gion du lac Baikal (Sib6rie. Russie). Etude compldte du mat6riel.
Analyses comparaiives ivec I'Europe'occidentale. IENNEIS E., STADLER P. et WINDL H., Neue.14c-Daten zum
Friihireolithikrim in Osterreich. NO'S., Grub/Kranawetbers ein lunspaldolithischer Fundplatz. LOPEZ BAYON 1.,
TEHEI IX  E. ,STRAUS L .G.e tLEOTARDI . -M. ,  Po in tesde iaga ie-sau"Magda ldn ienduBoi ' sLa i te r ie (Pro fondev i l le ,
Namur). KOUMOUZELIS M., KOZLOWSKI 1.K., NOWAK M., SOBCZYK K. KACZANOWSKA M., PAWLIKOWSKI M. et
PAZDUR A., Prehistoric settlement in the Klisoura Gorge, Argolid, Creece (excavations 1993, 1994). SLIIVAR D. et
IACANOVIC D., Veliko Laole, Belovolde - Vinca culture Settlement in Northeastern Serbia. VIDOIKO /., Mineralogical
studv of malachite and azurite from the Belovode locality (Veliko Laole). Volume 9 novembre 7996 z YAMADA- M.,
Etude prdliminaire sur I'industrie lithique de la dernidre pliax'du Paldolithique Moyen dans le site de Duran-Kaya III en
Crimee orientale (Ukraine) - CHABAI ?., Kabazi-Il in the'context of the Crim'ean Middle Palaeolithic - DEMIDENKO Yu.
E. , Middle Paleolithic industries of the Eastern Crimea : intepretations of their variability -SITLIVY V., La technologie
de type Hermitage : Pal6olithique moyen ancien ? - SlTLlVy.V., Le Paleglithique moyen aricien : variabilit6 technologiqle,
typofoeique et lonctionnelle in Eurbpe - BORZIAK L, LOPEZ BAYON I.,'Ddvelbppement de I'industrie osseu-ssau
Pa'l6olithioue inf6rieur et moven daris la r6sion carpatodniestrienne - DAMBLON F., HAESAERTS P., VAN DER
PLICHT l.: New datinss and cbnsiderations o"n the chionolosy of Upper Palaeolithic sites in the Crcat Eurasiatic plain -
COVALENCO S., TheUpper Palaeolilhic industries in the DiiiesterZbne of Moldavia - SINITSYN A.A., ALLSWORTII-
,ONES P., HOUSLEY R.4., Kostenki 14 (Markina Gora): new AMS dates and their significance within the context of the
site as a whole - SINITSYN A.r4. , Kostenki 14 (Markina Cora): data, problems anil perspectives - )TNEVICH A.A.,
STEP. NCHUK y.N., COHEN V., Buran-Kaya III and Skalistiy Rockshelter: two new dated Late Pleistocene sites in the
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Crimea - COHEN V ., GERASIMENKO N., REKOV ETZ L., STARK/N zl. , Chronostratiqraphy of Rockshelter Skalistiv :
implications for the late Glacial of the Crimea - KROTOVA A.A., Amvrosievka New AMS dates for a unique bison (ill
site in the Ukraine - COIIEN V., OTTE M., Some chronological problems of Upper Palmlithic Azov-Pontic area in the
light of the new radiocarbon^data from Crimea - BORZIAC f.,CI IIRICA C.V. , Pi&'cs de marne du Pal6olithique suc€ricur
de la valll6e du Dniestr - CARCIUMARU M., OTTE M., DOBRESCU R., Obiets de parure d6couverts dins la'Grotte
9ioarei (Borosteni, d6p. Gorj-Roumanie) - COHEN V., Neolithization of tlie Crim'ean mountains (current ;t"g; 

"iinvestigations).
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