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INTRODUCTION

En d6pit de leur richesse potentielle, le bassin de la Lesse et, plus
g6n6ralement, le sillon mosan ont relativement peu fait I'objet de recherche
syst6matique durant ce sibcle. Des d6couvertes fameuses y avaient pourtant 6t6
r6alis6es au XIXdme sidcle par les pionniers de la Pr6histoire. Dans les ann6es
7820, Ph. Ch. Schmerling d6couvre les crines d'Engis; vers 1850, Ed. Dupont
6tablit la chronologie des grottes mosanes et, en 1885, M. De Puydt d6couvre les
"hommes de Spy". Devant une tel le masse documentaire, le monde

scientifique s'est quelque peu assoupi au cours 4s aldme siOcle. C'est pourquoi
un nouveau programme de recherche dans les grottes prdhistoriques belges fut
6tabli dans les ann6es 1980 par I'Universit6 de Libge, en collaboration avec
diverses insti tut ions dont Ie FNRS et le Ministdre de la Communaut6
Franqaise. Depuis quelques ann6es, cette activit6 s'est doublement enrichie.
D'abord par le soutien constant du Ministdre de la R6gion Wallonne
(Messieurs les ministres R. Collignon puis A. Baudson), ensuite grdce i la
collaboration f6conde avec I'Universit6 du Nouveau Mexique h Albuquerque
sous la responsabilit6 du professeur L.G. Straus. Plusieurs travaux ont paru
dans des revues scientifiques, pr6sentant succintement les apports principaux
de ces recherches. Le recul op6r6 depuis lors a permis de concevoir, pour I'une
de ces grottes, une monographie synth6tique telle que celle-ci. Le site est
prestigieux car il a livr6 les premibres oeuvres d'art pr6historique connues en
Belgique. Il a aussi fournit la clef chronologique liant plusieurs stades de cette
Iongue p6riode.

L.G. STRAUS M. OTTE
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LE SENS DE LA STRATIGRAPHIE
DU TROU MAGRITE

Marcel OTTE

INTRODUCTION

La stratigraphie du Trou Magrite pr6sente une importance particuliOre A
plusieurs titres.

Historiquement d'abord, la d6finition correcte des relations entre les
ensembles industriels qu'elle contenait a donn6 la clef de l'6volution culturelle
pal6olithique pour I'ouest de I'Europe.

Son 6tude critique permet aussi d'attribuer les manifestations plastiques,
parmi les plus anciennes du continent, ) une tradition culturelle.

Enfin, aujourd'hui encore, les informations recueillies jadis quant i la
chronologie, i la composition g6ologique des couches et ) leur contenu en vestiges
techniques permettent de mieux interpr6ter les observations r6alis6es lors des
fouilles r6centes.

Il nous parait donc n6cessaire et utile d'en pr6senter un apergu.

DESCRIPTION

Ed. Dupont visite le Trou Magrite pour la premiEre fois en 6te 1,864. Le vaste
abri et sa terrasse ont d6ji 6t6largement nivel6s afin d'en faciliter I'accds. En effet, il
constituait alors un but de promenade touristique i partir d'un hdtel proche or)
s'amorgait un chemin tailld en terrasse i mi-hauteur de la falaise. C'est sous ce
chemin que nos propres fouilles furent r6alis6es fructueusement. Ed. Dupont semble
en effet avoir respect6 cet endroit dont I'am6nagement pr6c6dait selon lui "d'environ
trente ans" son intervention. Il constate alors que la couche sup6rieure des d6p6ts
avait 6td en grande partie d6blay€e. Elle correspond, dans sa propre classification
gdologique, aux "d6p0ts i cailloux anguleux" reconnus fr6quemment au sommet des
formations en grottes mosanes. Dbs cette 6poque, il y r6colte semble-t-il des vestiges
prdhistoriques, mais n'y entreprend pas de fouilles (Ed. Dupont, 1865).
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Elles d6buteront en "1.867 et fournissent alors une succession g6ologique en
trois unit6s assez classiquement reconnues ailleurs par Ed. Dupont (1857a) aux
entr€es des cavernes:

I. argile i blocaux (environ Lm).
II. d6pOts argilo - sableux stratifi6s (2,50 m).

III. cailloutis roul6s ardennais (1m).

A I'int6rieur de I'entit6 m6diane (B) de ce complexe,4 "niveaux ossifOres" (=
arch6ologiques) sont ddfinis et num6rot6s. R6trospectivement, il parait curieux que
l'ordre de cette num6rotation n'ait pas 6t6 pr6cis6 clairement par Ed. Dupont (1868-
1859).Il est pourtant crucial car il permet de situer des 6l6ments culturels essentiels
tels que la pointe d'Aurignac, dont il donne une illustration par ailleurs, et surtout les
objets d'art mobilier devenus si cdlbbres entretemps (chapitre ci-aprds).

Plusieurs interpr6tations de I'ordre de ces niveaux arch6ologiques ont 6t6
propos6es (Otte, 1979, p. 1.17). Celle 6tablie par Michel Dewez nous parait la plus
vraisemblable. Elle est fond6e sur I'analyse critique des publications d'origine et sur
les habitudes prises par Ed. Dupont en matidre d'approche arch6ologique, diff6rentes
de celles apport6es aux d6pdts s6dimentaires (Dewez,1985). Il semble donc que la
num6rotation des niveaux arch6ologiques, exprim6e en chiffres arabes, progresse de
haut en bas, d I'inverse de celle r6serv6e aux formations g6ologiques. Ceci est crucial
pour I'interpr6tation de I'dge des oeuvres d'art, donc de I'origine mOme des
expressions plastiques en Europe comme nous le verrons plus loin.

Pour ce qui concerne la chronologie des industries, cette h6sitation est
relativement moins importante car Dupont (185ro) a group6les 4 "niveaux ossifOres"
en 2 ensembles d6sign6s de manibre non ambigud : inf6rieur (B) et sup6rieur (A).
Toutes les interpr6tations ult6rieures relatives i la succession culturelle du Trou
Magrite se sont fond6es sur cette "macro-stratigraphie", ne laissant aucun doute
quant I sa diachronie.

D'autres fouilles furent men6es ult6rieurement au Trou Magrite par A. de Lod
en L908 puis par A. Rutot en 19L3 et 79'1,4. Elles n'apportdrent apparemment pas de
compl6ment h ces informations stratigraphiques. Plus r6cemment, d'autres sondages
ont 6t6 r6alis6s, probablement dans des d6p6ts remani6s, par Louis Eloy (1950-1962)
puis par Michel Toussaint.

ATTRIBUTIONS

L'interpr6tation culturelle de cette s6quence est fond6e A la fois sur les
descriptions d'Ed. Dupont, les planches qu'il a produites et les 6tudes mendes
ult6rieurement sur son mat6riel (M. Ulrix-Closset, 

'1,975; M. Otte, 7979; D. de
Sonneville-Bordes, 1967).

Les niveaux "ossifdres" inf6rieurs contenaient des "pointes triangulaires" et des
"pointes en bois de renne". Les planches jointes montraient clairement qu'il s'agit de
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pointes moust6riennes et de pointes d'Aurignac (fig. 1.2). Les deux niveaux
sup6rieurs comportaient un ddbitage i longues lames €troites et minces ainsi qu'une
pointe p6doncul6e. A nouveau, I'illustration permet d'attribuer cette pibce : il s'agit
d'une pointe de la Font-Robert.

Les nombreuses publications ult6rieures permirent, de proche en proche, de
d6finir les diff6rentes composantes de l'6norme mat6riel arch6ologique issu du Trou
Magrite. Le produit des fouilles de Dupont est conserv6 ) I'Institut Royal des
Sciences Naturelles i Bruxelles, mais de nombreuses autres sdries sont dispers6es
dans diff6rents mus6es belges et dans plusieurs collections priv6es (voir M. Otte,
1979, p. 119).

En r6sum6 et nous fondant sur la litt6rature cit6e ci-dessus, la succession
suivante peut Otre aujourd'hui propos6e ) titre de synthdse des informations
ant6rieures i nos propres fouilles.

6paisseurs
approximatives

formations
g6ologiques

nlveaux
arch6ologiques

attributions
culturelles

1.m argile ) blocaux
Magdal€nien

M16soli thique ou
post6rieur

2,5 m
d6p0ts argilo-

A.
1 .

2.

P6rigordien
sup€rieur i pointes
de la Font-Robert

Auriqnacien 6volur6
sableaux stratifids

B.

3.

4.
1::'9"":1":
Moust6rien

cail loutis roul6s
ardennais

INTERPRETATION

A partir de ses fouilles au Trou Magrite, Dupont d6finit un stade propre qu'il
d6signe "niveau du Trou Magrite" et qu'il inclut bient6t dans son cycle culturel (Ed.
Dupont, 1,857b, p. 131; 1,858-1,869, p. 33).Son raisonnement est trOs pr6curseur car il
se fonde sur une approche multidisciplinaire avant la lettre : la faune, intermddiaire
entre celles du mammouth et du renne,la g6ologie (sommet des couches fluviatiles)
et l'archdologie (industrie de type Laugerie-Haute). Il batit ainsi une s6quence en
quatre stades i I'int6rieur du Pal6olithique sup6rieur dans laquelle les niveaux
sup6rieurs du Trou Magrite viennent prendre rang taxonomique : Montaigle, Trou
Magrite, Goyet, Chaleux.
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R6trospectivement, ceci correspond i la succession : Aurignacien, Pdrigordien
i Font-Robert, P6rigordien i 6l6ments tronqu6s, Magdal6nien. L'ordre correct des
industries occidentales 6tait donc 6tabli longtemps avant les controverses entre
Breuil et de Mortillet ou, davantage encore, les s6quences dtablies par D. Peyrony
entre les deux guerres.

A. Rutot (1903-1904) a compris le premier I'int6r6t d'une telle succession. Il
6tait aussi, en tant que belge,le plus proche des travaux de Dupont et, ayant le go0t
du voyage, c'est lui qui les a diffus6s, f6condant ainsi la rdflexion franqaise. Il montre
I'analogie entre le "type de Pont-i-Lesse" (synonyme de "Trou Magrite") et le second
niveau de Goyet (tous deux "p6rigordiens") puis "exporte" la comparaison vers le
SudOuest frangais (Congrbs de 1906).

A cette occasion, H. Breuil (1906) trouve I'argument n6cessaire pour combattre
la classification de G. de Mortillet et pour placer une phase interm6diaire entre le
Moust6rien et le Solutr6en. Le terme d'Aurignacien, propos6 par A. Rutot (7906a et b),
est aussit6t adopt6 pour d6signer cette phase nouvelle du "d6but de I'Age du renne".
Bient6t,la division quadripartite de Dupont est affermie et diffus6e, mais en utilisant
les d6signations frangaises, jusque li maintenues en 6quivalence avec celles de
Belgique. L'Aurignacien "moyen" correspond aux niveaux inf6rieurs du Trou
Magrite, donc h celui de Montaigle. L'Aurignacien sup6rieur ou, selon les cas, "le
passage entre I'Aurignacien et le Solutr6en" ou encore le "Pr6-Solutr6en", est rendu
6quivalent aux niveaux sup6rieurs du Trou Magrite, dit "Magritien" (Breuil,7907, p.
14; Rutot,1910).

La chronologie du Trou Magrite est d nouveau utilis6e au stade ult6rieur de
d6veloppement de la recherche, dans les travaux de D. Peyrony (1948). Celui-ci en
effet, cherchant ) 6tendre et A conforter ses observations p6rigourdines, montre
I'existence au Trou Magrite de l"'Aurignacien I" (pointes i base fendue, niveaux
inf6rieurs) et du "Pt6rigordien V" (pointes p6doncul6es, niveaux supr6rieurs).

L'aspect particulier de ce "P6rigordien sup6rieur" (le "Magritien" est d6sormais
oubli6) est soulign6 par Louis Eloy (1955) qui en montre les affinit6s "proto-
solutr6ennes" par I'importance prise par les retouches plates sur les limbes des Font-
Robert et sur les lames appoint6es. Ces caractEres non seulement confirment la
proximit6 du P6rigordien sup6rieur et du Solutr6en 6voqu6e par H. Breuil, mais
aussi annoncent les d6couvertes, bient6t r6alis6es i Maisibres, ot) le facibs
septentrional de ce "Fonti-Robertien" (H. Delporte) va €he d6fini.

L'6tude du mat6riel belge par Madame D. de Sonneville-Bordes (1961) fournit
I'interpr6tation suivante : Moustdrien, Aurignacien "typique", P6rigordien "6volu6 de
type Font-Robert", puis peut-Otre M6solithique. Madame M. Ulrix-Closset (1985)
pr6cise I'attribution du niveau inf6rieur qu'elle place dans le "Charentien" d6fini par
F. Bordes dans le Sud-Ouest. Nos propres observations proposent I'existence du
Magdal6nien et d'un Aurignacien Ovolu6 compl6mentairement h ces unit6s (Otte,
797e).

L'ensemble de ces observations stratigraphiques, de ces interpr6tations et de
ces analyses aboutit au tableau synth6tique pr6sent6 ci-dessus. Largement fond6 sur
la rr5flexion critique propos6e par M. Dewez (1985), il fournit les propositions
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aujourd'hui les plus "6conomiques" de cette importante s6quence bien qu'elles ne
soient pas n6cessairement d6finitives (nous esp6rons beaucoup encore de datations
p-ar I'acc6l6rateur). Si cette s6quence est correcte, les oeuvres d'art du Trou Magrite
fiq.l',2) se placeraient dans un courant trEs ancien de manifestations esth6tiquei du
Pal6olithique sup6rieur europ6en. Elles viendraient alors compl6ter les rarei objets
attribu6s i cette phase en Europe Centrale (Vogelherd, Geissenklosterlei et
participeraient d ce premier courant de rdalisation d'images artificielles et
"transpos6es" de la nature par I'esprit humain en une cr6ation autonome.

on le voit, la s6quence du Trou Magrite, qui a jou6 aux origines de la
Pr6histoire un r6le si crucial, conserve aujourd'hui encore une possibilit6 informative
et r6flexive consid6rable.
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Figure 1..1 : reproduction des outils-types figur6s par Ed. Dupont dans ses travaux
des ann6es 1860 et 1,870 afin d'6tabiir ia chronologie des groupes culturels du bassin
mosan. 1. : pointe moust6rienne et sagaie d'Aurignacien (Montaigle); 2 : pointe
foliac6e biface du d6but pal6olithique sup6rieur (Goyet); 3 : pointes p6doncul6es de
type Font-Robert (Trou Magrite);4: outillage iithique magdal6nien (Chaleux).

18



Figure 1.2 : premibres d6couvertes belges d'oeuvres d'art mobiiier, d6couvertes et
publi6es par Ed. Dupont dans les ann6es 18d0.
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THE 1 991 -7992 EXCAVATIONS

Lawrence Guv STRAUS

INTRODUCTION

One hundred and twenty-five years after the excavations of E. Dupont in le
Trou Magrite, and 85-80 years after the excavations of LoElRahir and Rutot
respectively, and after the clandestine diggings of countless amateurs and looters
in this famous Belgian cave, could any intact Paleolithic deposits have survived
and, if so, what information could they possibly yield? As recently as 1976,
M.Toussaint (Dewez 7985; Toussaint, personal communication) dug a sondage in
the center of the front of the Trou Magrite terrace and failed to find remnant
Stone Age strata.

As shown by Otte in Chapter 1, le Trou Magrite had produced one of the
most complete stratigraphic sequences for the Upper Pleistocene in Belgium (or,
for that matter, western Europe) including Mousterian, Aurignacian, Gravettian,
Magdalenian and Mesolithic levels. The Early Upper Paleolithic of le Trou
Magrite was known to have contained both tanged (Font-Robert) and invasively
retouched "points". The presence of the latter type of pieces had caused the site to
be mistakenly attributed to the Solutrean (="Magritian") especially in the late
19th and early 20th centuries (Smith 1,965). Le Trou Magrite served as one of the
chief extra-Dordogne sources of confirmation for the classic Upper Paleolithic
subdivision scheme of H.Breuil (1912). Yet, as it has come more recentlv to be
understood, this cave and other Belgian sites such as Spy, Goyet, Maisidies and
Couvin (Fig. 2.1), constitute part of a wider techno-cultural phenomenon: leaf
point industries dating to the period from ca.40-30 kya, characteristic of northwest
Europe (Otte 1981,1988). In addition, le Trou Magrite was one of the first (and still
one of the relatively few) Belgian Upper Paleolithic sites to yield significant
mobile art objects.

Despite the excellence of his excavations (especially considering their very
early date), aspects of Dupont's stratigraphic description were somewhat unclear,
while his successors' diggings were only minimally (if at all) published.
Surviving museum collections are unfortunately curated with only minimal
provenience indications and are generally mixed (Ulrix-Closet 7975; Dewez 7979;
otte7979).
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If any intact deposits could be found at le Trou Magrite, a new excavation
could clarify details of the stratigraphy, attempt to subdivide and characterize the
Early Upper Paleolithic (EUP) levels and their assemblages and try to place the
famous "Venus" figurine and engraved antler in stratigraphic context. Most
importantly, even a limited, but carefully controlled excavation could provide
chronostratigraphic information, chronometric dates, paleoclimatic, taphonomic,
faunal and seasonality evidence, as well as at least small samples of artifacts from
known provenience that could be analyzed by modern methods (e.g., spatial,
technological, microwear and residue analyses). Any results from le Trou Magrite
could especially shed on the critical problem of the Middle to Upper Paleolithic
transition in Europe, still so heavily biased toward evidence from SW France. It
was already known that almost all the Mesolithic and Magdalenian, and even the
top of the EUP deposits had been removed from the terrace in the 1830's to make
the cave accessible for early touristic promenades some 30 years before Dupont's
arrival at le Trou Magrite. Thus any new excavation would concern only the
timespan of the EUP and underlying Middle Paleolithic (tentatively classified as
Quina Charentian and Mousterian of Acheulean Tradition by Ulrix-Closet [1975]).

DESCRIPTION OF THE SITE

Le Trou Magrite is a karstic cave formed in a Lower Carboniferous (Vis6en)
limestone cliff along the northern edge of the valley of the Lesse River between
Pont-i-Lesse and Walzin (Dinant, Namur, Province, Wallonia, Belgium) (Fig.
2.2).It is at 4 55'E longitude and 50 13' N latitude, Lambert coordinates x=189, y =
101.25. The cave is situated 3 km. upstream of the confluence of the Lesse and the
equally deeply entrenched Meuse fuver. It lies at an elevation of about 125 m.
above present sea level and 25 m. above the course of the Lesse. The cave faces
southwest : an ideal solar orientation, especially for winter habitation when the
light grey limestone rockface would have stored and radiated considerable
warmth; the cave is also protected from north winds. It dominates a 250 m. wide
meadow valley floor. The present meander pattern has the riverbed at the
opposite cliff edge of the valley. The gorge narrows to chokepoints both up- and
downstream of le Trou Magrite at Walzin/Roche al P0ne and Pont-A-Lesse,
respectively. There are fords at these three locations, all within 1 km. of le Trou
Magrite. Immediately upstream of the cave there is a stream (Fosse de Chawia)
that provides easy access to the 290 m. summit of the Condroz plateau interfluve
between Furfooz and Dinant. Le Trou Magrite is thus a highly sheltered and
strategic location.

The Lesse valley is a major avenue of communication between the
Ardennes and the Meuse (the main river of southern, central and eastern
Belgium)---a fact testified to by the existence of a major railroad line the length of
the Lesse. Just downstream of le Trou Magrite is the site of le Trou Abri and
within 5 km. upstream are the Trous de la Naulette, Baleux, Chaleux, Poterie,
Frontal, Nutons and Reuviau. This wealth of Stone Age sites is further evidence
of the favorable characteristics of the lower Lesse valley, both for residence and
subsistence.
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PALEOLITHIC & MESOLITHIC

CAVE SITES OF THE

MEUSE - LESSE CONFLUENCE AREA

(Namur Province, Belgium)
Shaded areas are above 1 80m above oresent sea level

Valley tloors are at c. 1 00m above present sea level

Figure 2.2 : Excavation of the terrace. 1. Trou Magrite; 2. Grotte Martina; 3. Trou
Abri;4. Abri du Pape;5. Grotte Margaux;6. Trou Da Somme;7.La Naulette;8.
Trou de Chaleux; 9. Trou Balleux; 10. Abri de la Poterie; 11. Trou du Renard; 12.
Trou du Frontal; 13. Trou des Nutons;'1.4. Trou Reuviau.
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Le Trou Magrite consists of 1.) a large terrace (15x13 m.) largely covered by a
high (6-8 m.) overhang (in effect, a deep rockshelter),2.) a relatively low (2.5 m.),
narrow (5 m.) terrace-level cave mouth (and an upper mouth which overlooks
the terrace), (photo 2.7),3.) a small (7x7 m.) sunlit vestibule, 4.) a capacious but
dark, high-ceiling, inner chamber (6x12x5 m.) southeast of the cave mouth axis,
and 5.) a vertical chimney at the rear which is presently blocked by sediments
from the plateau above (Fig.2.3-2.4-2.5).

In June, 7997, we mapped and gridded the terrace area of le Trou Magrite.
All depths were established relative to a datum consisting of a bolt in the east
wall of the rockshelter (near the dripline, at a height of 82 cm. above present
ground surface). The datum bolt (probably placed by Toussaint) is marked by a "9"
in red paint. Secondary datum points were placed as needed. All "2" coordinates
are given in cm. below the principal datum.

EXPLORATORY TRENCHES

Since the cave appeared to have been totally excavated and then refilled
with mixed sediments, and since M.Toussaint had already demonstrated that no
intact Paleolithic deposits remained in the front center of the terrace, we decided
to dig trial trenches (A and B) at the extreme west and east edges of the terrace
respectively. These trenches, each 2 m. wide x 3.5 m. long, were dug at the spots
where the cliff projects outward at the sides of the cave mouth overhang. Each
trench ran from the cliff-face to the abrupt break-in-slope at the top of the steep
talus slope. A lxL m prolongation of Trench B extended beyond the retaining
wall and was dug through the talus deposit 170 cm. down to bedrock. Our hope
was that archeological deposits had been (although cut into) essentially preserved
by the 1830's promenade (with its massive retaining wall) and spared from
excavation because of the peripheral locations.

Trench E (fig. 2.5) : Below a 4-20 cm. thick surficial layer of humus, Trench
B revealed 50-80 cm. of loose, mixed and possibly colluviated rubble fill,
including blocks and mottled loamy sand. This fill was certainly derived from the
cave entrance (most of whose stratigraphy already had been lowered by about L
m. at the time of Dupont's arrival at le Trou Magrite in 1864; the cave deposits
were "quarried" to ease access to the interior and to build the promenade). A
second layer of rubble fill (yellowish brown clayier silt with chunks of broken
cave travertine, but fewer limestone blocks) continues downward another 50-100
cm. in the area abutting the retaining wall. The Trench B rubble yielded a large,
partially bifacial Mousterian sidescraper (Fig. 2.7) at a depth of 67 cm. below
ground surface and above blades and bladelets of possibly Magdalenian or
Mesolithic age, together with a few ceramic and metal objects, recent and
Pleistocene faunal remains (including cave bear). The patchiness of the rubble fill
is suggestive of wheelbarrow load dumping. At the base of the retaining wall, the
redeposited material overlies a 25 cm. layer of intact, archeologically sterile, dark
brown, pebbly sandy loam that in turn lies directly atop bedrock. In the area
directly abutting the cliff face, the upper rubble unit is underlain by 60 cm. of the
sterile, intact stony loam and finally 80 cm. of sterile, compact, yellowish brown
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Photo 2.1 : General view of the terrace.
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LE TROU MAGRIIE Longiludinal Srction. A-B

LE TROU MAGRITE Sagitrat Section. C-D

Figure 2.4

Figure 2.5.
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silty clay atop bedrock. Clearly, the promenade had been constructed by cutting
upslope along the edge of the cliff and filling downslope along the top of the
talus.

Trench A (Fig. 2.8): The surface of the promenade at the west edge of the
cave mouth consists of 5-50 cm. of humus. It overlies a wedge of mixed rubble
fill, 30 cm. thick against the cliff and 80 cm. abutting the retaining wall. The
rubble yielded limited numbers of flint artifacts and submodern objects (sherds,
brick, tile, bolt), some as deep as 80 cm. The rubble overlies 1,0-20 cm. of sterile,
intact, stony, silty clay, in turn resting atop a gently sloping bedrock shelf like that
at the east edge of the cave entrance. Paleolithic or Mesolithic deposits do not
extent laterally from the sides of the Trou Magrite entrance.

Trench C: In a final attempt to locate intact archeological strata, a 1x1 m.
sondage was dug 4 m. east of Trench A, just west of the axis of the cave mouth
and about 4 m. west of Toussaint's sondage at the front center of the terrace.
Trench C was situated immediately north of the promenade retaining wall.
Beneath a 30-70 cm. wedge of blackish brown humic topsoil and backdirt from
earlier excavations (Stratum 1), we encountered a layer of fine gravels (Stratum
2). Due to percolation from above, the top of this gravel deposit had a dark loamy
matrix, but below the infiltration zone the gravels were yellowish beige in color
and rather "washed" out, with little fine matrix. These angular gravels yielded
abundant flint artifacts (including Upper Paleolithic tools, among them the tip of
a unifacial foliate point), but no modern objects. The deposit appeared to be intact
and in situ.

Upon the discovery of intact deposits, Trench C was expanded in 1991 first
to an area of 3 sq.m. and finally 7.75 sq.m (photo 2.2). Fully controlled excavation
was begun with the initial expansion of the sondage. In addition, a 0.5 m.-wide
slit trench was dug in the 'J" row to connect Trenches A and C and to extend
eastward toward the area of Toussaint's sondage. Only Stratum t humus/
backdirt was dug until either intact Stratum 2 gravels or mixed fill was
encountered along the slit trench in order to ascertain the extent of the area of
intact Paleolithic deposits. Based on the findings of this east-west slit trench, the
excavation area was extended again in 1,992 to encompass all the remnant intact
infilling in the west front sector of the cave entrance. Thus, in situ archeological
deposits dug in Trench C ended up totalling 22 sq.m. in area, a respectable area for
a site that had long thought to have been completely excavated. The excavation
block consisted of all or part of the following meter squares: G5-7, H5-8, l4-9,J4-9,
K5-9 and L7-9 (Fig.2.9).

In 1992, Ph.Lacroix dug two sondages of 1x1 m. each in the cave: SL at the
rear of the inner chamber in front of the chimney base; 32 at the rear of the
vestibule directly back from the principal cave mouth. Below a surficial deposit of
mixed fill, he uncovered archeologically sterile clayey silt with cobbles and a few
cave bear bones in 51. This sondage was terminated at a 1.1 m. below
surrounding cave floor surface when huge brecciated blocks were hit. Probably all
the archeological deposits had been removed by Dupont and/or successive
excavators and 51 may have cut into pre-Mousterian sediments. 52 yielded a
mixture of artifacts of Upper and Middle Paleolithic aspect and a variety of fauna,
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Photo 2.2: Excavation of the terrace.
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including a fragment of hippopotamous tusk (see Gautier, this volume). This
find confirms one made by Rutot and indicates that there must have been
deposits in le Trou Magrite that were formed during the Last Interglacial (oxygen
isotope stage 5e). However it is clear that 52 was excavated (to a depth of ca. 1 m.)
in totally mixed backdirt from old diggings. It is believed that very little or no
archeological material remains in situ inside the cave per se.

METHODOLOGY

In general, the excavation and recording methods used were those that are
currently standard in European Paleolithic excavations. For the purposes of the
excavation grid and measurements, fictive north is oriented toward the cave
mouth (in reality, this is northeast). Each meter square is subdivided into four
subsquares of 50x50 cm. The northern two subsquares are labelled ,A'r and "8"
from west to east and the southern ones, "C" and "D". All lithic artifacts longer
than L cm. and all faunal remains that are either readily identifiable or longer
than 5 cm. are individually recorded with their three-dimensional coordinates.
Orientation and inclination are measured for all elongated objects (e.g., long
bones, blades) with a compass and clinometer respectively. Piece-plotted objects
are numbered from 1 to infinity for each meter square (irrespective of stratum
attribution). Thus, the provenience information written on each piece-plotted
object consists of site ("TM"), square and item number.

Normal excavation was conducted by small trowel, brush, knife and dental
pick. However, sediments indurated with calcium carbonate and travertine layers
had to be excavated by hammer and chisel, leading to unequal recovery between
these areas (at the northern end of Trench C) and the rest of the excavation,
where the sediments were unconsolidated. All fill is screened through 2.5-3 mm.
mesh; this proved satisfactory because the fine sediments are silts and sands with
little or no clay. The major practical problem was posed by the presence of large
limestone blocks, not surprising due to the location of Trench C under and just
in front of the present rockshelter dripline. Insofar as possible, blocks were dug
around and removed, either whole or in pieces. Block breaking was done with
sledge hammers, wedges and an electric drill and pneumatic hammer powered by
a gasoline generator. Even with this equipment, some blocks were simply too big
to be removed, a fact which greatly limited the area of the Mousterian strata that
could be excavated.

Excavation was conducted following the lay of the natural stratigraphy in
each square. We use thin, arbitrary levels ("spits": normally 5-8 cm. thick, except
during major block removal episodes) within natural strata that are defined
primarily by color, texture and granulometric content. Archeological content was
of secondary consideration in stratum definition. Spits are numbered from "1" at
the surface to infinity (irrespective of strata attribution). Thus, items found in the
screen (unless retroactively assigned individual item numbers---in the cases of
small retouched tools) have bag provenience consisting of site, square, subsquare,
spit, stratum and a bag number from the same series of item numbers used for
piece-plotted objects from the square in question (i.e., an item number can refer
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to either a piece-plotted object or a bag of objects found in the screen. For
analytical purposes, the latter items can be given decimal designations (e.g., 12.1,
12.2,12.3, etc.). All piece-plotted objects (artifacts, faunal remains, manuports) are
individually weighed; objects found in the screen are weighed collectively by type
(and raw material class for lithics) per provenience unit. Potential lithic
microwear and residue samples were individually bagged unwashed, with
minimal handling.

Two complete columns of continuous pollen samples were taken from the
Trench C east and west stratigraphic sections by Claudine Schutz (Institut de
Pal€ontologie Humaine, Paris). Geological samples were taken by Paul Haesaerts
(Institut Royal des Sciences Naturelles, Brussels). Both specialists made
observations of the stratigraphy and site environment during both excavation
seasons. Unfortunately, despite treatment of 36 pollen samples (out of a total of
170 collected), there are no meaningful palynological results from le Trou
Magrite. Most of the samples are completely sterile. Only 25 samples yielded any
pollens or spores, but with numbers of grains only ranging from 1 to 58
(Cl.Schutz, personal communication). Tree pollens are almost always absent or
extremely rare (i.e., 1. pollen per sample), with one minor exception: a sample
from Stratum 2 with 5 tree pollens, including 2 of pine and L each of hazel, alder
and juniper. But this sample may have been disturbed by rootlets.

The following is a composite description of the 2.5 m.-deep stratigraphy in
Trench C uncovered in 199]- 92 (Fi gs. 2J,0 -21 1, -2.72-2.1,3 -2.1,4) .

STRATIGRAPHY

Stratum 1 is composed of mixed fill (most certainly derived from the cave
and used to construct the talus-side part of the promenade along the retaining
wall), backdirt from excavations and humus. It is dark grey-brown in color and is
rich in artifacts of many periods up to the present. No modern artifacts were
found below Stratum 1., however. Stratum 1 is maximally 50 cm. thick adjacent to
the retaining wall, but elsewhere it is generally only about 10 cm. thick (and only
about 5 cm. adjacent to the cliff face).

Stratum 1.L is fine, pure, light brown silt infilling a pit of post-Paleolithic
age in parts of squares I8-9 and J8-9 (Fig. 2.15). It seems to have continued at least
slightly into I10 and K1.0, although these squares were not excavated due to
evidence of massive disturbance, huge blocks and proximity to Toussaint's
sondage, where intact Paleolithic deposits were known not to have been present.
The top of the Stratum 1.1 pit measured over 1.5 sq. m. in area. The pit, with
sloping sides, had been cut through Stratum 2 and possibly into Stratum 3. It
contained a half dozen medium size limestone blocks, as well as artifacts of
possibly Iron Age, Neolithic, Mesolithic and even Magdalenian attribution.
Similar kinds of artifacts are said said to have been found by Toussaint (personal
communication) in his adjacent sondage.
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In J9 subsquare D, there was a tiny remnant of a gravelly deposit adjacent
to the 1.1 pit. Called Stratum 1.3, this unit yielded a microlithic perforator, a
thumbnail endscraper and an endscraper on a flake all artifacts which could be
Mesolithic.

The contact with Stratum 2 is an abrupt uncomformity, as this unit is
composed of small, angular cryoclastic eboulis gravels of yellowing beige color.
The gravels are generally no more than about 2 cm. in size, though there are
limited quantities of 4-5 cm. blocks. The comminuted gravel deposit is very
homogeneous, although, despite the presence of extraneous artifacts, the top
several centimeters are stained with dark humus that has percolated downward
from Stratum 1. In some areas the gravels are quite "washed" out and loose, with
scant interstitial silt. However, toward the cliff face, there is a zone where
Stratum 2 is cemented by flowstone (calcium carbonate). The flowstone crust dips
down away from the cliff in the eastern sector, indurating the lower part of
Stratum 2 at the Stratum 3 contact. The top of Stratum 2 slopes down at the top of
the talus in the K and especially L rows (where it is covered by a thick layer of
promenade fill), but it is quite flat in the J, I, H and G rows, as if it had been cut
into and levelled for construction of the promenade in the 1830's. Stratum 2
pinches out in the L row at the edge of the talus---apparently eroded away.
Otherwise this layer is 20-45 cm. thick. It grades into Stratum 3 in such a fashion
that the distinction between the two layers is often unclear and somewhat
arbitrary.

Stratum 3 is also composed of cryoclastic eboulis, but contains many larger
blocks and slabs in a gravel matrix. The gravels, which are generally larger than
those of Stratum 2, are angular and yellowish beige in color and have minimal
interstitial silt. However, like Stratum 2, this unit slopes and is locally cemented
by precipitated calcium carbonate, especially in the northern end of Trench C,
toward the cave mouth and cliff face. Generally Stratum 3 is 30-35 cm. thick, but
locally pinches down to as little as 1.0 cm, notably atop huge boulders outcropping
from Stratum 4. The larger blocks and slabs within Stratum 3 generally measure
70-20 cm in length, with a few being bigger than this (30 cm.). There is a localized
2-3 cm. thick humic lense at the base of Stratum 3. Unlike the gradational
boundary between Strata 2 and 3, there is an abrupt break in granulometry and
color between Strata 3 and 4.

Stratum 4 is a massive deposit of light (yellowish) brown clayey silt in
which are embedded large to very large roof-fall boulders (photo 2.3). Some of
these blocks measure in excess (or much in excess) of L m in length. There are no
apparent surfaces within this unit, which is horizontally bedded, although there
are patches or layers of denser blocks. The northern part of Stratum 4 is
brecciated, especially along the western part of Trench C.

Haesaerts observed granulometric variations within Stratum 4, including
the presence of waterworn cobbles in the upper-middle zone ("4c") and a sandier
matrix of fines at the base of "4a" near contact with Stratum 5. Once again, this
stratum is locally cemented by calcium carbonates that precipitated after at some
time(s) since deposition of the silts (colluvial loess).
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Photo 2.3 : Trench C.



Stratum 5 is also horizontally bedded and, although heterogeneous in
composition/ was clearly for the most part waterlain. Although excavated in a
very limited area, due to the presence of huge, unbreakable and unmovable
blocks, we were able to determine that Stratum 5 can be subdivided into three
subunits.

The upper part is a stony, light brown-beige silt/loess that contains a few
medium-size angular blocks and scattered waterworn cobbles/pebbles. Below this
is a fairly well defined, more-or- less continuous lens extraordinarily rich in
microfaunal (notably rodent) remains. This lens (ca. 10 cm. thick) is gritty loess,
blotchy light beige-white in color, and clearly the result of owl regurgitation pellet
deposition. Below this is pure yellowish beige-brown silt, locally (channel fill?)
with stones and cobbles. The base of Stratum 5, which grades into Stratum 6, is
increasingly sandy, with waterworn pebbles. There are localized lenticular pure
sand deposits and clayey patches. Stratum 5 underlies the huge roof-fall boulders
of Stratum 4. In its aggregate it is generally 50-80 cm. thick, but as little as 30 cm.
in some places, especially under some of the Stratum 4 boulders and where
Stratum 5 lies directly atop high areas of bedrock.

Stratum 6 was recognized as distinct in 1992 when the still restricted area of
the base of Trench C could be enlargened somewhat. It is best defined in a
"crevice" that runs east-west either through bedrock or between bedrock (to the
north) and a huge boulder (to the south). Stratum 6 is composed of dark brown
gravel, coarse sand and water-worn cobbles. In general, the cobbles, which are
stained black (manganese oxide?), increase in size and density toward the base of
the deposit. Some reach 15 and even 20 cm. in size, testifying to the velocity and
force of the running water that laid down Stratum 6. The deposit measures 20-50
cm. thick and is the only unit to be totally sterile, both archeologically and
paleontologically.
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LE REMPLISSAGE DE LA TRANCHEE C DU TROU MAGRITE

Paul HAESAERTS

INTRODUCTION

On sait le caractdre restreint de I 'approche s6dimentologique et
stratigraphique des d6p6ts de remplissage de bords de cavit6s or) peuvent
interf6rer apports li6s au r6seau karstique et apports ext6rieurs. De plus dans le
cas pr6sent, la dimension restreinte des sondages effectuds i hauteur du porche
du Trou Magrite lors des fouilles de L.G. Straus et de M. Otte en 1991. et 1992 ne
permet gubre de contr6ler la g6om6trie d'ensemble des quelques unit6s
s6dimentaires qui constituent I 'essentiel du remplissage encore accessible.
Ndanmoins, ) la demande de L.G. Straus, nous avons examin6 les d6p6ts
recoup6s par les parois ouest et est de la tranch6e C qui semblaient pr6senter
I'enregistrement le plus "explicite". A cette occasion une dizaine d'6chantillons
pour analyse s6dimentaire ont 6t6 pr6lev6s en juillet 1991,.

DESCRIPTION DES UNITES (Fig. 3.-1)

COUPE F{-L/ 6-7 (de haut en bas)

Couche 1: Limon grumeleux, gris, avec nombreuses racines et petits blocs
dispers6s; se superpose aux Couches 2 et 3 qu'il recoupe en oblique.

Couche 2: Plaquettes centim6triques et petits blocs calcaires (4 a 5 cm) avec
matrice limoneuse jaune; pr6sence localement de poches humiques venues d'en
haut. L'ensemble est relativement compact, mais non-ciment6.

Couche 3: D6pOt comparable i celui de la Couche 2 avec n6anmoins une
plus forte proportion de blocs ddcim6triques pouvant atteindre 20 A 30 cm;
prdsence d'un petit horizon humifdre centim6trique i la base du d6p6t en Ja et Ic
6/7. Les Couches 2 et 3 se disposent l6gbrement en oblique par rapport au sommet
des Couches 4d i 4a sous-jacentes.

Couche 4d: Plaquettes anguleuses de calcaire de 2 i 3 cm disposdes plus ou
moins sub-horizontalement avec une faible matrice limoneuse. L'ensemble est
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trbs compact et fortement concr6tionn6 par des carbonates.

Couche 4c: Limon jaune-beige avec abondants fragments de calcaire de 1 )
3 cm dispers6s (sans orientation) et des petits galets (y compris calcaires) de 2 i 3
cm. La partie sup6rieure de la Couche 4c est encore concr6tionnde sur 20 cm
d'6paisseur.

Couche 4b: Limon meuble trds carbonat6, avec petites concr6tions; rares
fragments de calcaire dispers6s.

Couche 4a: Limon brun-ocre avec abondants fragments de calcaire
dispers6s sous la forme de blocs d6cim6triques et localement de trbs grands blocs
(>100 cm). La partie inf6rieure est plus sableuse, plus brune et contient une plus
forte proportion de plaquettes de calcaire.

COUPE L-H/8

Idem. Mais la Couche 4b est absente.

Couche 5: D6p0t h6t6rogdne comprenant des lentilles de limon brun
verdAtre, des limons sableux et, surtout en bas, des lits plus sableux avec
mangan0se et galets de quartzite et roches mosanes.

Couche 6: Sables et graviers ) enduit de mangandse contenant une bonne
proportion de galets de roches mosanes pouvant atteindre 20 e 30 cm de
diambtre.

DONNEES GRANULOMETRIQUES

Distribution des 6chantillons et choix des paramOtres.

Le calcul des diff6rentes fractions granulom6triques reprises ici (Tableau
3.1) a 6t6 effectu6 sur le poids du s6diment inf6rieur ) 2,00 mm, aprbs extraction
de la matiOre organique et des carbonates. Parmi les neuf 6chantillons analys6s,
sept proviennent des Couches 4d ) 4a (6chantillons II a VIII), les deux autres des
Couches 2 et 5 (6chantillons I et IX). Comme paramEtres granulom6triques, nous
avons consid6r6 respectivement les teneurs en sable (fraction sup6rieure A 53
microns) et en argiles (fraction infdrieure i 2 microns), ainsi que le degr6 de
classement et le caractbre uni- ou bimodal des courbes cumulatives.

Catdgories s6dimentologiques (Fig. 3.2a et 3.2b.)

Echantillons I et IX (Couches 2 et 5)

Selon le schdma propos6 ci-dessus, on peut distinguer les 6chantillons
appartenant aux Couches 2 et 5 des sept autres 6chantillons, d'une part du fait de
leur teneur 6lev6e en sable (25 et 43Vo) et en argile (20,6 et'1,6,8Vo), et d'autre part
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Echantillons 2 4 d 4 c 4 b sup. 4 b inf. 4 a sup. 4 a moy. 4 a inf. 5

Mat. org. et Carb. 38,2 32,6 54,9 56,0 37,4 3 1 , 5 29,5 l 8 ,o z,o

>  1 . 1 0 0 0,0 0,0 0,0 0,0 0,0 1 , 7 6,4 0,9 I  1 , 4

> 841 0,1 0,1 0,1 0,0 0,0 ?,o 7,8 1 , 2 12,8

> 595 1 . 1 0,5 0,4 0,1 0,1 ? ,1 8,6 1 , 4 1 4 , 1

> 420 3,5 1 , 0 1 , 3 o,z o,2 ?,3 9,2 1 , 7 15 ,7

> 297 6,0 1 , 7 4 , t 0,8 0,6 2,8 1 0 , 1 2,2 r 8,0

210 9,3 2,5 6,7 1 , 0 1 , 2 3,3 r0,8 2,9 20,6

>  l 4 g 14 ,5 3,8 10 ,8 3,6 ?,3 4,3 1 2 , 5 4,9 25,9

>  1 0 5 19,2 5,0 14,2 5,4 3,6 5,7 r 4,5 7,9 3 1 , 4

> 8 0 24,3 5,9 r 6,9 7,4 5 ,1 7,4 1 6 , 1 14,7 37,8

> 5 3 26,2 6,7 r  8,0 9,6 6,8 8,4 17 ,4 r 9,2 43,4

> ? s 46,8 86,8 48,3 42,O 45 ,1 49,4 49,0 45,? 60,8

> 2 0 54,9 88,5 s8,7 58,5 63,0 59,6 6 r , 9 55,5 65,1

>  l 5 60,6 90,0 64,9 67,4 73,1 67,8 67,3 61,2 68,2

> 1 0 66,3 91,? 70,6 75,r 8 1 , 8 74,O 73,4 66,6 71 ,O

> 5 72,9 92,9 75,6 84,5 90,5 79,2 79,1 73,3 76,6

> 2 79,4 94,5 80,r 9 1 , 9 95,8 83,2 83,9 8 l , 0 83,2

r . 1 0 0  -  5 3 26,2 6,7 1 8 , 0 9,6 6,8 8,4 17,4 19,? 43,4

5 3 - 2 53,2 87,8 6? ,1 82,3 89,0 74,8 66,5 6 r , 8 39,8

2 - O 20,6 5 ,5 1 9 , 9 8 , 1 4r2 r 6,8 17 ,2 19 ,0 1 6 , 8

Tableau 3.1. : Composition
exprim6e Prr Vo (les fractions

granulom6trique
granulom6triques

des s6diments du
sont exprim6es en

Trou Magrite
micrombtres).
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du fait de leur trds faible degr6 de classement. Ces deux 6chantillons 6voquent
chaque fois un s6diment h6t6rog0ne largement remani6, assur6ment mis en
place par ruissellement, dans un contexte climatique nettement humide. Compte
tenu de Ia position de la coupe par rapport i I'entr6e de la grotte, il est probable
qu'il s'agisse d'apports ayant transit6 par le r6seau karstique; c'est le cas en
particulier de la Couche 5, dans la mesure of celle-ci surmonte la Couche 5, i
Iaquelle correspond I un d6p6t graveleux distinctement remani6 en conduite
forc6e A partir de lambeaux de terrasses de la Lesse pr6serv6s plus haut sur le
plateau.

Echantillons Il, IV et V (Couches 4d et 4b)

Ces trois 6chantillons ont en commun des teneurs en sable et en argile
inf6rieures d 'l,\Vo, mais aussi un excellent degr6 de classement associd i une
courbe uni-modale bien exprim6e; de ce fait ils s'apparentent i des loess purs. En
particulier, le faible taux d'argile 6voque des apports ext6rieurs en Provenance
d'une source de s6diments meubles relativement proche (Balescu et Haesaerts
19U). En cons6quence, on est en mesure de rapporter les s6diments des Couches
4d et 4b du Trou Magrite i une s6dimentation r6olienne ext6rieure au systOme
karstique, sous climat froid et sec.

Echantillons III, Vl, VII et VIII (Couches 4c et 4a)

Les s6diments provenant de ces deux couches se caract6risent par des
teneurs en argile voisines de 20Vo et par des teneurs en sable comprises entre 8 et
20Vo; l 'ensemble de ces 6chantil lons prdsente un degr6 de classement
interm6diaire entre les loess purs et les limons colluvi6s. C'est le cas en
particulier de la Couche 4c, dont la forte teneur en sable et Ie caractbre nettement
bi-modal de la courbe cumulative impliquent une origine mixte, associant une
s6dimentation loessique et un remaniement par ruissellement. Par ailleurs, la
Couche 4a dans son ensemble, par sa teneur croissante en fraction grossibre,
6voque un m€me processus s6dimentaire et rejoint de ce fait la Couche 5 dont la
composition granulom6trique implique assu16ment une origine mixte
comparable. Le contexte climatique de ce type de d6p6ts n'est gubre ais6 ) pr6ciser;
tout au plus peut-on supposer un environnement relativement humide, comme
I'indique Ia part prise par le ruissellement dans le processus s6dimentaire.

INTERPRETATION DES DONNEES

Comme nous l 'avons soulign6 pr6c6demment, I ' interpr6tation pal6o-
climatique et chronostratigraphique des d6p6ts pr6serv6s dans la tranchde C au
Trou Magrite est extr€mement al6atoire, car ceux-ci n'enregistrent que des
6v6nements s6dimentaires discontinus et de courte dur6e, s6par6s par des hiatus
dont la position et I'importance rSchappent le plus souvent. N6anmoins les
quelques 6l6ments dont on dispose ici peuvent cependant €tre situ6s, en
premibre approximation, par rapport i la s6quence du Pl6istocEne sup6rieur de
nos r6gions, compte tenu des donn6es fournies par la pal6ontologie, 1'arch6ologie
et les datations C14.
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Ainsi, les sables et cailloutis prdsents dans la partie inf6rieure de la
tranch6e C (Couche 5) occupent-ils une position comparable ) celle des d6p6ts
graveleux de la base de la s€quence sddimentaire de la Grotte Scladina i Sclayn (30
km au nord du Trou Magrite) attribu6s au d6but de I'Eemien (sous-stade
isotopique 5e) en raison de leur contenu pollinique (Haesaerts !992; Bastin 1,992).
Comme c'est le cas i Sclayn, il s'agit 6galement ici d'apports ayant transit6 par le
r6seau karstique, issus des lambeaux de terrasses anciennes de la Lesse pr6serv6s
plus haut sur le plateau.

Quant aux limons h6t€rog0nes de la Couche 5, ils sont distinctement
associ6s ) une phase de s6dimentation par ruissellement; ils repr6sentent un
6pisode climatique relativement humide que la microfaune permet de rapporter
) l'6pisode froid de Melisey II (stade isotopique 5b) de la s6quence de la Grande
Pile par comparaison avec Sclayn (J-M. Cordy, ce volume).

Les Couches 4a i 4d enregistrent une transition vers une sddimentation
progressivement plus homogdne, devenant nettement loessique dans la partie
sup6rieure (Couches 4b et 4d); elles pourraient de ce fait correspondre au d6but du
Pl6niglaciaire inf6rieur (stade isotopique 4). La prdsence d'un premier ddpdt de
blocs cryoclastiques au sommet de la Couche 4d est 6galement en accord avec cette
interpr6tation.

La discordance g6om6trique qui se marque ) la base des Couches 2 et 3
traduit probablement un hiatus de temps relativement important; de fait, les
d6p6ts cryoclastiques qui constituent I'essentiel de ces deux couches peuvent €tre
rapportds a des 6pisodes froids et sans doute relativement humides de
l'Interpl6niglaciaire, comme I'indiquent leur contenu arch6ologique et les
datations C14 les plus anciennes. La pr6sence d'un petit horizon humifbre i la
base de la Couche 3 et la nature plus h6tdrogdne de la matrice fine de la Couche 2
sont 6galement en accord avec le caractOre contrast6 du climat de cette longue
p6riode corespondant au stade isotopique 3 (Haesaerts 1984).
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ARCHEOLOGICAL DESCRIPTION OF THE STRATA

Lawrence Guy STRAUS

The nature and composition of the cultural remains of each stratum are
described individually in this section. Included here is discussion of the
preservation, context, distribution and classification of the artifacts within the
distinctive stratigraphic units. Later sections provide discussions of lithic raw
materials, inter-strata comparisons and aspects of technological operatory
systems/reduction sequences (chaines operatoires). Detailed statistical
comparisons and three dimensional spatial analyses, as well as faunal analyses,
are provided in separate chapters (see Miller and Mishoe, Martinez, Gautier,
Cordy, this volume).

STRATUM 1

Stratum 1 as noted above, contains a mixture of modern, submodern and
Paleolithic artifacts and faunal remains. It is the product of erosion and scattering
of backdirt from "generations" of excavation and looting in the cave, as well as
humus and incipient topsoil formation. Possible testimony to the existence of the
now totally destroyed Gravettian or Magdalenian deposit is the discovery of a
mesial fragment of a narrow backed blade that could have been a Gravette point
(Figure 4.1). Such pieces are absent from Strata 2 and 3.

STRATUM 1.1

Stratum L.1 is a large pit feature as described above and probably relates
somehow to the Iron Age and Mesolithic materials apparently found by
Toussaint just to the east of our Trench C (Figures 2.12 & 2.15). This pit is
apparently intrusive into Aurignacian Stratum 2 and bottoms out on Stratum 3.
It probably had also cut through overlying later Paleolithic levels, although we do
not specifically know that the Gravettian and Magdalenian deposits had
originally extended this far forward toward the top of the talus in front of the
cave. Maximum extant depth in the J9/70 section is 55 cm. The pit fill is
distinguished by a fine, powdery, brown silt and a number of medium-size
limestone blocks. Actual age, original size and function of this large feature are
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unclear, although use as an in slfn combustion structure can apparently be ruled
out. No modern or submodern objects were found in the Stratum 1.1 pit, so it
probably does not represent a recent excavation. This conclusion is suppbrted by
the fact that it is overlain by Stratum t humus and backdirt. Given the-absence of
Mesolithic, Neolithic and Iron Age materials elsewhere in the Trench C area, it
would seem likely that the pit is of early-mid Holocene age. The fact that the pit
seems to have cui through in intact Mesolithic level (repisented by the Stratum
1.3 remnant deposit), suggests that the pit's inception dates to at least the
Neolithic, but probably later. There are areas of recent excavation to the north
and east of the Stratum L.1 pit, the latter possibly the edge of Toussaint's sondage.

_Archeological contents of the Stratum 1..1 pit are clearly mixed. They
include a Neolithic arrowhead (plus another similar piece from Stratum i
sediments nearby) (Figure 4.1 : 2-7'1.), a geometric triangle, Mesolithic'type
Perforator-bec, another perforator similar to ones of Magdalenian age at nearby
Chaleux, a small bifacial ("mini-Levallois") flint core, vitrified slag, bits of brick
(or other fired clay), and a few sherds of Iron Age and even possible Medieval
date from contexts that could be either Stratum 1. or 1.1 (identifications bv
E.Teheux). Altogether there are 13 lithic tools from Stratum 1.1 (Table 4.1). (A;
noted above, the small remnant of Stratum 1.3, through which the 1.1 pit was
cut, yielded 3 tools of apparent Mesolithic age.) In Stratum 7.7, 7'!, items of
debitage were also recovered mainly flakes, plus a few blades and bladelets and
several chunks (Table 4.2). The pit fill also included teeth of boar or domesticated
pig, wolf and possible hyena, and remains of sheep/goat, ibex and possible horse
clearly a mixed fauna (see Gautier, this volume).

STRATUM 2: ARCHEOLOGICAL CONTEXT

Stratum Z is archeologically and paleontologically the richest level in the
Trench C area of le Trou Magrite. Despite the facts that it had apparently been cut
into during the promenade construction of the 1830's and that much of it was
shielded from the modern surface by only a thin mantle of recent humus and
backdirt from generations of diggings in the cave mouth, Stratum 2 and its
contents are remarkably intact and uncontaminated. Human occupation residues
(including possible remnants of living surfaces) dating from 30-27,000 years ago
have been lying undisturbed and apparently in place within a few centimeters of
a surface that had been walked on and in an area adjacent to zones of massive
excavation and disturbance during a period of more than a century.

There are several cases in point of the remarkable preservation of Stratum
2, despite proximity to the base of the 1830's promenade leveling and
considerable subsequent disturbance. In G6 a virtually complete reindeer maxilla
(5 teeth and parts of the alveolus) was found in Stratum 2 gravels only a few
centimeters below the duff, humus and backdirt of Stratum 1 near the eastern
cave mouth wall. In 16A, within partially loose, partially cemented Stratum 2
gravels, 7 incisor teeth of a juvenile cervid were found next to one another (5 of
which were still lined up in anatomical position, although the alveolar bone had
disintegrated at some time after deposition). In I5C+D several large cervid molars
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TABLE 4.1 :
TROU MAGRITE O991,-1992\

UPPER PALEOLITHIC TOOI-S

Strata

1 . 1 2 3 4

TYPE No. Vo No. Vo C1.rm.Vo No. Vo o.ttt]-To No. Vo

1 I 7.7 1 0.8 0.E 1 0.8 0.8
2 4 3.3 4 ; l 3 2.5 3.3
3 2 1.7 5.0
4 2 1 .7 6.7
5 4 3.3 7.4 6 5.0 lt.7
6 1 0.8 8.2
8 ( 1 ) 14 11.5 19.7 4 3.4 15.1

10 ( 1 ) ., t .5 21.3 1 0.8 15.9
12 1 0.8 22.1 7 5.9 27.8
13 1 0.8 22.9 1 0.8 22.6
t4 2 1.7 24.3
18 2 1.6 24.5
19 2 1..7 26.4
2l 1 0.8 25.3
23 2 15.4
24 1 0.8 26.1, ) 1 .7 27.7
25 1 1 0.8 26.9
26 ( 1 ) 2 1 .6 28.5 1 0.8 28.5
27 1 0.8 I 20.0
30 1 0.8 29.3 J 2-5 31.8
31 1 0.8 32.6
u I 20.20
58 1 0.8 33.4
62 I 0.8 34.2
55 1 7.7 26 21.3 50.5 21 17.6 51.8 2 40.0
6 9 7.4 58.0 5 4.2 55.0
67 2 1.6 59.6
69 2 1,-5 61,.2
70 1 0.8 55.8
74 3 23.'.| t7 13.9 75.7 32 26.9 83.7 1 20.0
75 2 15.4 t4 1r .5 86.6 t2 10.1 93.8
76 I 0.8 94.6
77 15 72.3 98.9 4 3.4 98.0
78 1 7.7 2 1,.7 99.7
79 1 7.7
90 1 0.8 99.7
92 1 7.7

2

TOTAL 13 r00.0 722 100.0 119 100.0 5 100.0

SAGAIE 2

N.B. Numbers in 0 are from stsatum 1.3
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1
2
3
4
5
6
8

10
72
13
74
17
18
19
21.
23
24
25
26
27
30
31
35
4
48
58
52
65
66
57
59
74
75
76
77
78
79

UPPER PALEOLITHIC TOOL TYPES

Single endscraper
Atypical endscraper
Double endscraper
Ogival endscraper
Endscraper on retouched flake /bIade
Endscraper on Aurignacian blade
Endscraper on flake
Unguiform endscraper
Atypical carinated endscraper
Thick nosed endscraper
Flat nosed/shouldered endscraper
Endscraper-burin
Endscraper-truncated piece
Burin-truncated piece
Perqoir-endscraper
Pergoir
Bec
Multiple perqoir/bec
Micropergoir
Straight dihedral burin
Angle on break burin
Multiple dihedral burin
Burin on oblique retouched truncation
Plan burin
Gravette point
Completely backed blade
Concave truncated piece
Piece with continuous retouch -1 edge
Piece with continuous retouch -2 edges
Aurignacian blade
Solutrean type pices
Notch
Denticulate
Splintered piece
Sidescraper
Raclette
Triangle
Retouched (Dufour) bladelet
Other

90
92
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TABLE 4.2
TROU MAGRITE LITHIC DEBRIS Q992)

Strata

1 .1 2 3 4 5

TYPE N o . 7o No. Vo No. % No. Vo N o . Vo

7 77 23.9 7042 20.0 5U 21..6 18 12.8 5 4.5
22 11 0.2 1 0 1 0.7 1 0.9
2 4 5.6 &9 12.5 117 4.5 7 5.0 1 0.9

23 4 0.1 1 0
3 24 33.8 241,3 45.4 1489 56.9 70 49.5 49 44.5
4 1 7.4 49 0.9 21 0.8 2 7.4 3 2.7
5 2 2.8 115 2.2 46 l .u 9 8.2
5 3 4.2 159 3.1 73 2.8 7 5.0 7 6.4

24 3 4.2 223 4.3 63 2.4 5 3.5
7 1 7.4 13 0.2 1 0.9
8 1 1.4 20 0.4 3 0.1

27 1 1.4 4 0.1 8 0.3 1 0.7
9 2 2.8 76 1.5 58 2.2 1 0.7 2 1.8

25 2 2.8 63 1,.2 8 0.3
28 4 0.1
29 2 0 2 0.1
10 1 7.4 6 0.1 2 0.1
11

12 2 0 1 0
13 2 2.8 10 4.2 8 0.3 1 0.7 4 3.6
' t4 1 0
15
76
17 1 0
18 18 0.3 1 0 1 0.9

1,9 7 9.9 273 5.2 115 4.4 25 17.7 27 79.7

20 31 0.6 17 a.7 1 0.7 f, 4.5

2'.ll 15 0.3 1,6 0.6 1 0.7 1 0.9
I 0.7

Total 71 100.0 5204 100.0 261,4 100.0 1,47 100.0 110 100.0
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LITHIC DEBRIS TYPES

Non-cortical Trimming Flake < 1 cm w/Hertzian morphology w/o

cortex

22 Cortical Trimming Flake

Non-Cortical Shatter
(small angular debris)

Cortical Shatter

Plain Flake

Primary Decortication Flake

Secondary Decortication Flake

Whole or Proximal Plain Blade

24 Broken Plain Blade

Whole or Proximal Primary

Decortication Blade

Whole or Proximal Secondary

Decortication Blade

Medial/Distal Cortical Blade

Whole or  Prox imal  P la in

Bladelet

w/some cortex on dorsal surface

< 1 cm w/o Hertzian morphology w/o

cortex

w/some cortex

> 1 cm, no cortex

cortex covers dorsal surface

some dorsal cortex

> 2 cm twice as long as wide - whole or
proximal fragment (w/definite butt), no

cortex

w/o cortex-mesial or distal fragment

L> 2 x W & L> 2 cm, cortex covers dorsal

surface

L22 x W & L> 2 crn, some dorsal cortex

like #24, but w/some cortex

< 2 cm long, narrow, & thin - whole or

proximal fragment, w/o cortex

23

J

27

25 Broken Plain Bladelet like #9, but w/o cortex - mesial or distal

fragment

w/some cortex28 Medial/Distal Cortical Bladelet
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10

11

29 Who le /Prox ima l  Cor t i ca l like #9, but w/some cortex
Bladelet

Burin Spall

Unidirectional Crested Blade

12 Bidirectional Crested Blade

13 Flake Core

74 Prismatic Blade Core

Pyramidal Blade Core

Prismatic Bladelet Core

17 Pvramidal Bladelet Core

Mixed Core

Non-cort ical  Chunk ( large

angular debris)

Cortical Chunk

Platform Renewal Flake

21 Pidce Esquill6e (splintered)

tri - or quadrangular section, thick

crest formed by flake scars perpendicular

to blade axis in both directions

ditto-but in only one direction

core with only flake removals

cylindrical core with only blade removals

pyramidal core with only blade removals

cylindrical core with only bladelet
removals

pyramidal  core wi th only bladelet

removals

both flake and blade/bladelet removals

> 1 cm, w/o flake morph., (ie. no bulbs)
includes core remnants & fragments of

exhausted cores, w/o cortex

like # 1.9, but w/some cortex

has l ip of  p lat form, nibbl ing-core

preparation

bipolar flake or core remnant

15

76

18

19

26

20

62



and premolars were found together in anatomical order with bits of mandibular
bone under and next to them. In this same area (I-J6), where cultural and faunal
remains were distributed particularly densely on distinct ancient land surfaces,
there were several limestone blade fragments, two of which (from 16) refitted
(despite rock surface erosion) and others of which almost conjoined. Square 15
produced two plain flakes that were also refitted by A.Martinez.

Although Stratum 2 faunal elements are dominated by denser, more
durable teeth and bones and the proportion of bones too fragmented to be
identifiable is very high, there are some relatively fragile bones that are preserved
(rib, pelvis), again teJtifying to the intact state of Stiatum 2. (Among the faunal
remains in the dense clusters of 16 is a relatively fragile mammoth molar enamel
plate.) There is a total of 6,833 mammal remains, 206 of which are identifiable
(37o). Total bone weight is 6,934 gm., for an average weight of 1.0 gm., showing
that most of the faunal remains are small bone splinters resultant probably from
both human processing and geological crushing. The ratio of lithic artifact
(108,980 gm.) to faunal weight is a high 75.7 to L, probably testimony to the length
and intensity of human occupation/ activity at le Trou Magrite at this time,
despite the relatively good faunal preservation. Cut marks (L1 bones) and
burning traces (16 bones) are relatively frequent, although there are also 28
carnivore-gnawed bones. Cave bear, badger, wolf and especially two species of fox
are present in Stratum 2.

Artifacts in square I5 and elsewhere in Stratum 2 consistently have
calcium carbonate crust on the bottom gdJt indicating that the pieces have been
lying undisturbed at least since the time of CaCO3 precipitation. As noted earlier,
this precipitation affected the base of Stratum 2/top of Stratum 3 at the northern
edge of Trench C, and created a "flowstone" deposit that generally slopes down
away from the cave and cliff toward the talus, permeating even areas of Stratum
4 especially in the western sector of the excavation zone.

Despite the existence of distinct lenses of well-preserved materials within
the gravels of Stratum 2, not only in I-J5 but also elsewhere throughout much of
Trench C, we did not detect any traces of features (pits, hearths, postholes, etc.).
However this may be due to the relatively small and peripheral area of the once
large site that we excavated, particularly, since at the time of Stratum 2
deposition, most of the Trench C area would have been in front of the dripline
and exposed to the elements (as it is today). The area concerned may have been
one of activities requiring open space (butchering, tool manufacture), but it may
also often have been simply a dumping zone for the disposal of bulky or noxious
waste (notably animal carcass parts) from the more intensive activity areas in the
covered cave entrance and interior.

CHRONOSTRATIGRAPHIC POSITION

The cryoclastic nature of the Stratum 2 eboulis suggests that the deposit
was formed under freeze-thaw conditions, implying cold and some degree of
humidity certainly much colder, but also somewhat drier than during the times
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of formation of Strata 4 and 5 (see Haesaerts, this volume). The fauna of Stratum
2 also imply the existence of cold and not very humid climatic conditions, with
open, arctic steppe/tundra vegetation (arctic fox, mammoth, woolly rhino, horse,
ibex and dominant reindeer absence of red or roe deer). However the modest
presence of boar (8 remains) suggests that conditions were not too extreme and
that there were at least local gallery thickets along the Lesse and the southfacing
side of its valley, despite the overall rigor of conditions at 50 degrees North
latitude during Stratum 2 times (see Gautier, this volume).

The presence of Upper Paleolithic types of blades and tools (notably types
attributable to the Aurignacian techno-complex) suggests that Stratum 2 should
lie in the late part of oxygen isotope stage 3, toward the end of the Wtirm
Interpleniglacial.

Five radiocarbon dates are available from Stratum 2 (Table 4.3). Together
with the dates from Stratum 3, the 3 bone gelatin dates give a credible (albeit less
than optimally precise) estimate of the age of Aurignacian occupations of le Trou
Magrite. For Stratum 2, the accelerator date of 77.9 kya was done on many small
flecks of charcoal and must be contaminated with bits that had percolated from
above including perhaps some from the now absent Gravettian, Magdalenian
and even Mesolithic levels. This would be easy to understand given the coarse,
open nature of the Stratum 2 gravel deposit and the fact that the aggregate sample
came from the upper part of the level. All the conventional bone dates were
done on pooled unidentifiable bone splinters from individual or adjacent squares
and spits. The date of 22.7 kya is on bone apatite, generally considered an
unreliable fraction for dating. The total bone gelatin from the same sample
yielded a date of 26.6 kya which, given the large standard deviation of 1.3 ky,
would seem to be a reasonable end date for Aurignacian occupation of le Trou
Magrite. Total bone gelatin dates of 30.1 and 34.2 kya from the lower part of
Stratum 2 which, with their large standard deviations, could well imply an age of
around 32 kya and confirm a conclusion that this deposit was probably formed
between about 32/34-28 kya. Given the thickness of the deposit and its
chronometric age range, Stratum 2 clearly represents a significant palimpsest of
many human occupations, as well as a lengthy period of meteorization of the
cave roof.

The Stratum 2 dates are very similar to two conventional dates from the
upper of two Aurignacian levels (B) at the site of le Trou Walou in eastern
Belgium, currently under excavation by M.Dewez. These dates are 29.8+0.8 and
29.5+0.6 kya (Lv-1587 and 1592XDewez 7989). Chronologically Trou Magrite
Stratum 2 immediately precedes the Gravettian occupations at the major open-
air localities of Maisidres-Canal near Mons (some 70 km. to the west-northwest)
and Huccorgne near Huy (45 km. to the northeast). Although there are several
dates from Maisidres, with some incoherence among them, the archeological
horizon is generally thought to be best dated by a determination of 28 kya (GrN-
S523)(Haesaerts and Heinzelin 7979; Dewez 1989). The Gravettian of Huccorgne is
now dated by several determinations ranging from 28-23 kya (Noiret, Otte, Straus
et al. 1994). Stratum 2 at le Trou Magrite thus seems to mark the end of the
Aurignacian techno-complex and the development of the artifacts (especially the
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TABLE 4.3:

RADIOCARBON DATES FROM LE TROU MAGRITE

T. Stafford observations on protein preservation in CAMS samples :

very well preserved bone : 7o Nitrogen ='1,.74;
protein preserved almost like modern protein;

very poorly preserved bone : protein leached out.

Stratum Material Dated Method Lab No. Date BP + 1SD Range @ 2 SD

2 top charcoal AMS OxA-4040 L7,900 200 18,300-'I..7,500

2 bone apatite Conv GX-77077A 22,700 1150 25,000-20,400

2 bone gelatin Conv GX-77077C 26,580 1310 29,200-23960

2 base bone gelatin Conv GX-18538G 30,100 2200 34,500-25,700

2 base bone gelatin Conv GX-18537G u,225 1925 38,075-30,375

3 bone selatin Conv GX-18540G 27,900 3400 34,700-27,700

3 bone gelatin Conv GX-18539G >33,800

3 mid aspartic acid* AMS CAMS-I0352 4'1,,300 1.690 M,680-37,920

4a aspartic acid* AMS CAMS-I0358 30,890 660 32,270-29,570

4a aspartic acid* AMS CAMS-I0352 27,550 190 27,930-27,770

5 aspartic acid* AMS CAMS-I0356 72,450 250 12,950-'1,'l.,,950
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lithic weapon tips) characteristic of the Gravettian techno-complex in this part of
Europe.

THE ARTIFACT ASSEMBLAGES

Stratum 2 yielded 5204 items of knapping debris: 30 cores, 304 chunks and
4870 flakes, blades and bladelets of various kinds (Table 4.2).It also produced"l.22
retouched tools classified within the standard typology of D.de Sonneville-Bordes
and ]. Perrot (Table 4.1) and two fragments of different antler sagaies.

The ratio of debris to tools is a fairly high a2.7 to 1. The lithic tool
assemblage is dominated by non-local, good- quality fTint (69Vo by count, MVo by
weight), with a minority of tools being made on hard local limestone (22Vo by
count, 48Vo by weight). In contrast, the knapping debris (cores plus debitage) has
proportionally less imported flint (597o by count, 'l.7Vo by weight) and more
Iimestone (337o by count, 867o by weightXsee Chapter 5 Appendix for ad hoc
descriptions of lithic types).

Fully 33To of the Stratum 2 debris are small (<1 cm.) trimming flakes
(chips) and pieces of shatter (small angular debris), i.e., microdebitage. Another
50To are regular flakes (plain and cortical). Regular blades and bladelets make up
only l'l,Vo of the total (bladelets=3%). Cores per se make up only slightly more
than 0.57o, while chunks (large angular debris that may be fragments of cores or
exhausted cores in some cases) equal slightly less than 6Vo of the knapping debris
total. In addition there are 2 bidirectional crested blades and 15 platform renewal
flakes, together accounting for only slightly more than 0.3%.

Debitage with any cortex makes up only 4.37o of the total debris. However,
nearly 75% of the tool blanks have cortex, suggesting great economization of
hard-to-obtain flint which was favored and imported for tool manufacture. The
ratio of large debitage (excluding trimming flakes and shatter) to cores+chunks is
9.5:1. Among the cores there are only one pure blade and pure bladelet core each,
but mixed cores (with scars from the removal of f lakes and bladeflet]s)
outnumber plain flake cores by 1.8 to 1. The abundance of microdebitage implies
the existence of in situ knapping.

It would seem that all phases of lithic reduction took place at le Trou
Magrite during Stratum 2 times, however primary decortication was a relatively
unusual activity (at least at the front of the terrace). Much of the non-local flint,
in particular, may have been imported to the cave in the form of cores that had
often already been decorticated elsewhere (namely at quarry source locations) and
especially blanks (blades, large flakes). In reality, however, there are very few (3)
cores on clearly non-local flin! most cores are limestone or a black flint that may
be of a sort found within the limestone around the cave. So the imported flint
essentially seems to have reached le Trou Magrite in the form of mainly
decorticated flakes and blades.
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Blade technology, while definitely present and well developed, is relatively
simple in execution and modestly represented in quantitative terms in Stratum
2. Among the formal, retouched tools, 24Vo are made on blades,71,To are on flakes
and SVo are on chunks.

There are 122 stone tools from Sbatum 2 made on 110 blanks; that is to say,
there are a dozen tools with multiple retouched edges not accounted for by tlie
composite types listed in the de Sonneville-Bordes/Perrot typology (Figures 4.1-
4.2-4.3-4.4).

Nearly one quarter (23Vo) of the tools are endscrapers notably 14 classified
as endscraPers on flakes (plus other types also on flake blanks). There is one thick
nosed and atypical keeled endscraper each and one endscraper on an Aurignacian
scalariform retouched blade. There is also one Dufour bladelet and among the
numerous continuously retouched pieces (29.3Vo), there are 2 with scalariform,
"Aurignacian" retouch. The four perforators equate to 3.27o of the tool
assemblage. There is only one burin, an angle burin on a break (0.8Vo). yet there
are 6 burin spalls. Stratum 2 (like Stratum 3 and many other Belgian assemblages
of this age) has fragments of foliate (leaf) points, in this case 2 unifacial points.
The rest of the assemblage is rather "Mousterian" in composition: 17 notches and
14 denticulates (25.4Vo) and 15 sidescrapers (12.3Vo). There are no backed knives,
blades or bladelets, and no truncation burins.

Stratum 2 also yielded two sagaie fragments. One is a mesial segment of a
subcircular cross-section point made of antler. The other is a double-bevel (chisel-
point) tip fragment (probably basal) of subquadrangular cross-section, either
antler or bone. The latter piece is heavily polished; one face is slightly grooved.
Neither sagaie fragment has any decoration (other than polishing striae). These
are the only organic artifacts from the stratum and, indeed, from the Trench C
excavation of 7997-92.

Although classic Aurignacian fossil directors are scarce, Gravettian ones
are totally absent. Stratum 2 is assignable in a traditional sense to the Aurignacian
on the basis of the presence of keeled and nosed endscraper types, a Dufour
bladelet and scalariform retouched blades, and on the absence of backed pieces
and truncation burins. This attribution is concordant with the radiocarbon dates
centering on 32-30 kya.

STRATUM 3: ARCHEOLOGICAL CONTEXT

It was far more difficult to devine the eistence of occupation surfaces in
Stratum 3 than in overlying Stratum 2. A major part of the problem is the
Presence of large and medium size blocks within the cryoclastic composition of
Stratum 3, together with the outcropping at this level of numerous huge
boulders that had fallen from the cave roof during Stratum 4 times. The
inhabitants of the cave entrance in Stratum 3 times encountered and dealt with a
ground surface that was "structured" by these boulders. By Stratum 2 times these
boulders had been covered over by small eboulis, sandy silt and anthropogenic
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Figure 4.2. Stratum 2 (for details, see captions after References).
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residues, leaving a more open, unobstructed surface for human use. The upshot
of the block and boulder littered surface in Stratum 3 times was that cultural and
faunal remains were per force concentrated in little clusters among the rocks.
Although the area of Stratum 3 that we were able to excavate was virtually as
large as that of Stratum 2 (i.e., ca. 20 sq.m.), much of the Stratum 3 area consisted
of rocks, hence devoid of artifacts and bones. The patches of finds correspond
largely to inter-block spaces and crevices. Although some of these patches may
indeed correspond to the residues from activity areas, they are no doubt largely
the product of structuring imposed by the blocks. And we excavated too small a
proportion of the cave entrance area (though it was all that remained to be
excavated) to see anthropogenic structuring (i.e., how people potentially made
use of the boulders as natural partitions for redundant activity segregation) on a
meaningful scale. There is one case of 4 horse teeth from the same jaw that were
found together in square 14 evidence of at least local intacbress.

Preservation of finds is similar in both Strata 2 and 3, including
remarkably good faunal preservation despite the open nature of the eboulis and
the shock of frequent rockfall. The ratio of lithic (53,877 gm.) to faunal (3,590 gm.)
weight is 15.0 to 1, almost identical to that of Shatum 2 again indicative of heavy
human activity at the site. Bones with burning traces (2) and cut marks (6) are
relatively common, although 5 gnaw marked bones (plus the presence of a few
fox and wolf remains) indicate a continued carnivore role between human
occupations. Although the total number of identified faunal remains is less than
half that of Stratum 2 (78 versus 206), the EIge4lae of identified remains is the
same (3Vo) in both strata (see Gautier, this volume). There are large quantities of
well preserved but triturated bones (probably in part by human processing for
marrow and fat extraction). With 2,834 faunal remains, the average weight for
Stratum 3 is 1,.27 gm. (The average weight for the 11 faunal remains from
Stratum 2/3 is 1.6 gm.) The smaller amounts of faunal remains and of artifacts in
Stratum 3 are possibly just reflections of the smaller volume of non-block
sediments that we could excavate.

CHRONOSTRATIGRAPHIC POSITION

The environmental conditions promoting meteorization of the limestone
overhand of the cave mouth must have been broadly similar during Strata 2 and
3 times, but with some differences that led both large blocks and small gravels to
be produced during the latter. Conceivably the alternation of. f.reeze and thaw
conditions may have been more frequent during Stratum 2 times, causing the
high degree of comminution that is seen among the Stratum 2 gravels. This is,
however, speculative. In general, climatic conditions seem to have been
relatively cold but not very dry. The fauna include marmot, woolly rhino and
mammoth (only one remain each), dominant reindeer, followed by horse and
ibex (plus solitary chamois and Bos/Bison remains). Again as in Stratum 2, boar
is represented (two co-articulating bones), suggesting that it was humid and
sheltered enough along the south-facing edge of the Lesse valley for there to be
some wooded areas, despite the cold but fluctuating climate. An age late in
oxygen isotope stage 3 was predicted on the basis of the early Upper Paleolithic
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typology of the stone tools recovered, despite a scarcity of blade technology (see
below).

Three radiocarbon dates are available from Stratum 3 (Table 4.3). The total
bone gelatin date of 27.9 kya is out of stratigraphic order with the acceptable dates
from Stratum 2, but at plus one sigma a date of 31.3 kya is more reasonable and at
plus two sigma, 34.7 kya would be completely in line with a basal Stratum 2 age
on the order of 32-34 kya. This would seem to be confirmed by u second
conventional determination on whole bone gelatin of greater than 33.8 kya for
upper Stratum 3. A similar date (33.8+1.7 kya---Lv-1641) has recently been
obtained for the lower Aurignacian level (A) at le Trou Walou, 70 km. to the
northeast (Dewez 1989). However, middle Stratum 3 at le Trou Magrite yielded
an AMS date of 41,.3+1..7 kya on bone gelatin. This particular sample was
extremely well preserved, with protein content nearly as great as that of modern
bone (T.Stafford, personal communication). Chances of contamination seem
slight, as the sample came from 20 cm. above the top of Stratum 4. Even at minus
2 standard deviations, this date would place mid Stratum 3 at around 38,000
radiocarbon years, making it one of the oldest Aurignacian deposits in western
Europe, on a par with the recently run dates for the sites of El Castillo, L'Arbreda
Reclau Viver, and Romani in northern Spain (see Straus 7994, with references).

ARTIFACT ASSEMBLAGES

Stratum 3 produced 119 stone tools (virtually the same number as Stratum
2), but only 2674 knapping debris (almost exactly half the amount as Stratum 2).
The ratio of debris to tools is a low 22.0 to 1 (Tables 4.1, & 4.2). There are no
osseous artifacts. The tools are made on non-local flints (43Vo by count, 257o by
weight) and local limestones (39.5Vo by count, 55To by weight), with a number of
pieces made on other non-local and local rocks, such as Brussels sandstone and
poor-quality black flint respectively. In contrast, the knapping debris are made
less on imported flints (31.5% by count, 6Vo by weight) and much more on locally
available limestone (56Vo by count, 89Vo by weight) than the tools, demonstrating
a clear selectivity for high-quality flint in tool-making. This is also reflected in
the heavy use of even cortical flint blanks to make tools. As detailed in Table 4.2,
26Vo of the lithic debris are trimming flakes and shatter (i.e., chips that are smaller
than 1 cm. and evidence of in situ knapping). Nearly 60To of. the debris are flakes
and only slightly more than 87o are blades (including 2.5% that are bladelets).
There is only one crested blade. Cores are also scarce (n=9; 3Vo) and chunks too are
even fewer than in Stratum 2 (5.1.7o versus 5.8Vo). Flowever, platform renewal
flakes are nearly equal in quantity and proportionally twice as important (0.6Vo) as
those of Stratum 2. Slightly less than 'l.|Vo each of the tools are made on blades
and on angular debris, and the other ll.Vo arc on flakes. This is a rather non-
laminar industry, despite the clear presence of many Upper Paleolithic tool types.

Only 3.1.Vo of the debris are cortical, but fully 15.5Vo of the tools are on
cortical blanks. The ratio of large debitage (not including trimming flakes and
shatter) to cores + chunks is"1,2.7 to 1. All the indicators (relatively low amounts
of microdebitage and cores, low ratio of debris to tools, low ratio of large debitage
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to cores) are suggestive of a relatively low importance of in situ knapping in at
least the area of Stratum 3 that we were able to excavate. In addition, the slight
amounts of cortical debris, crested blades, as well as cores and chunks, all indicate
that primary reduction was especially rare here, with tools perhaps manufactured
on blanks that had been made elsewhere. Of course, such a conclusion can be
only most tentative, given the small fraction of the potential site area that was
excavated for Stratum 3. Nonetheless a valid comparison with Stratum 2
certainly can be made since the same area was dug for both units.

Almost one quarter (24.3Vo) of the 119 formal retouched tools are
endscrapers (Table 4.1; Figures 4.5-4.5). Aurignacian types (keeled, thick and thin
nosed endscrapers) representS.4Vo of the tool total. Perforators representZ.SVo and
burins 4.2Vo. The 5 burins are all dihedral types, mainly angle burins on breaks.
There are 2 burins spalls. Stratum 3 contained one backed blade fragment and
one piece with concave truncation each. Continuously retouched pieces (that do
not include any with scalariform retouch) amount to 22Vo of the tools and there
is a fragment of a bifacial foliate point. Mousterian tool types are particularly
abundant : 44 notches and denticulates (37Vo),6 sidescrapers and raclettes (5.1Vo).
There is also a piEce esquill6e. There is a balance in Stratum 3 between tool types
typical of the Middle and Upper Paleolithic, with no indication that the former
are clustered near the base of the stratum or vice versa. There are even fewer
clear Aurignacian diagnostic artifacts in Stratum 3 than in Stratum 2, but, despite
the presence of the solitary backed and truncated pieces, this assemblage could
traditionally be assigned to that techno- complex.

STRATUM 4: ARCHEOLOGICAL CONTEXT

Stratum 4, dug in about 11 sq.m. (including l imestone blocks), is
significantly different from overlying Strata 3 and 2 both geomorphologically and
archeologically. Unlike those units, Stratum 4 is a very thick horizon, possibly
formed over a very long period of time during oxygen isotope stage 4, and
deposited in part by running water (colluvially redeposited loess) and in part by
wind (pure aeolian loessXsee Haesaerts, this volume). The stratum is also
characterizedby the presence of several huge roof-fall boulders, seriously limiting
the inhabitable area at least at the front of the cave (a phenomenon also found by
Toussaint a few meters to the east lM.Toussaint, personal communication]). The
few artifacts and bones are scattered in the spaces among the boulders throughout
the full thickness of Stratum 4 with no significant concentrations or hints of
living floors, unlike in the cases of Stratum 3 or especially Stratum 2. If this area
of the cave were visited by hominids, it seems to have been rarely. Despite the
great thickness of the deposit, a mere 282 faunal remains were found, only 17
(6Vo) of which were identifiable (see Gautier, this volume). Still, the ratio of lithic
(1,8U gm.) to faunal (755 gm.) weight is very low (2.5 to 1), suggesting how slight
human tool use/discard activity was in the site at this time. There are 2 bones
with carnivore gnaw marks, 2 with cut marks, but none with traces of burning. In
Stratum 4 there is a clear tendency for only large, massive faunal remains to have
been preserved: average bone weight is 2.7 grams, versus 1.3 gm. for Stratum 3
and 1.0 gm. for Stratum 2. The smaller bones, so abundant in Strata 2 and 3, may
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simply have been destroyed by soil acids in the loess as well as by alternating wet-
dry, freeze-thaw processes. There is some evidence of disturbance and intrusive
fauna (i.e., the greater part of an unfossilized badger skeleton found in a burrow).

CHRONOSTRATIGRAPHIC POSITION

Dating of Stratum 4, while most important, is very difficult. Several
attempts to obtain radicarbon dates by accelerator mass spectrometry have been
unsuccessful, because even the large, dense and solid-looking rhino and
mammoth bones selected for dating, proved to preserve inadequate collagen.
Although zones of the Stratum 4 loess are cemented by precipitated calcium
carbonates, there are no travertines of sufficiently pure quality to attempt
uranium-series dating.

P.Haesaerts' (this volume) analyses demonstrate that the loess sediments
of Stratum 4 had been alternately deposited by two processes: 4d (top of the
stratum) and 4b (lower middle) are the result of aeolian deposition under cold,
dry climatic conditions; 4c (upper middle) and 4a (base of the stratum) were
colluvially redeposited under more humid conditions. Whether the huge rock
falls can be tied to specific climatic conditions is unclear. Clearly, freeze-thaw
processes must have cracked the limestone overhang in a fairly massive way, and
then either simply gravity or a seismic event may have triggered a vast collapse
early in Stratum 4 times. It is likely that conditions included humidity and
intense freezing alternating with thawing. Whether these conditions occurred
during oxygen isotope stage 3 (Wiirm Interpleniglacial) or (more likely) late in
stage 4 (Wi.irm Lower Pleniglacial) cannot be definitively determined. The fact
that the limited faunal assemblage nonetheless includes pika, woolly rhino,
mammoth, reindeer and horse, indicates the existence of cold climatic
conditions. Either stage 4 or early cold phases of stage 3 are conceivable for the age
of Stratum 4.

ARTIFACT ASSEMBLAGES

O^ly 141 lithic debris were recovered from among the boulders of Stratum
4 (Table 4.2). Non-local, good-quality flint makes up 20Vo of the debris by count
but only 37o by weight (so the flint flakes etc., are obviously quite small). Local
limestone makes up 59Vo by count and 83Vo by weight. There are also items made
on probabiy local poor-quality black flint and crystal quartz, as well as one item
each on non-local phtanite and Brussels sandstone. Three quartzite items could
have been procured in the Lesse River bed. With 10 retouched tools, the ratio of
debris to tools is an extremely low 14.1 to 1. This gives an impression of little in
situ knapping and the importation of tools to the site.

This impression is somewhat supported by the relatively low frequency of
microdebitage (18.5Vo). Flakes equal to or larger than 1 cm. make up 51.Vo. The few
blades make up 9.2Vo of the total debris and there is a single item that can be
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classified as a bladelet (<2 cm.).(Total laminar index=L0%.) There is only one core
(a Levallois flake core, onto which a possible frost spall found nearby could be
refittedXFigure 4.7.1). In addition Stratum 4 yielded one pidce esquillde (which
could be a bipolar core remnant). Chunks, however, are relatively abundant
(n=25, 18.4Vo). The ratio of large debitage to chunks(+cores) is 3.3 to 1. This
abundance of chunks is hard to explain in light of the scarcity of large debitage
and the near absence of cores, fatts which- also suggest th-e conduct of little
knapping at least in the front area of the cave (which would have been the best lit
and most suited to knapping!). There is only one platform renewal flake and
there are only 4 items of debitage with cortex (2.8To).

None of the retouched tools is made on non-local flint, although there is a
sidescraper that is on a material that may be Brussels sandstone from central
Belgium. One notch is on black flint of possibly local origin and one dihedral
burin is on chert, also of poor quality. The other tools (including the piece
esquillee) are on local hard limestone. As with the debitage, the small number of
tools are made on a surprising diversity of raw materials. Two notches and one
plane burin are made on blades; the other tools are made on plain flakes and
chunks. None of the blanks are cortical.

Five tools were classified according to the de Sonneville- Bordes/Perrot
Upper Paleolithic typology (Table 4.1) and 5 others according to the typology of F.
Bordes for the Middle Paleolithic (Table 4.4; Figures 4.4.6 & 4.7). There are two
burins: a straight dihedral (Figure 4.7.2) and a flat burin. (There are no burin
spalls.) Half of the 10 tools are retouched notches. There are two flakes with
continuous retouch on one edge and one simple straight sidescraper (Figure
4.4.6). In sum, there is little about this assemblage that would indicate a simple
Upper Paleolithic attribution: blades are few, blade cores absent, there is only one
truly convincing burin. Mousterian type tools are present, so this could be
considered a transitional industry. However the artifacts are too few and too
scattered throughout a thick, archeologically undifferentiated deposit to make
any kind of definitive determination. There is no evidence that the putative
Middle Paleolithic tools were found stratigraphically lower than the "Upper
Paleolithic-type" tools or the blades. In fact, the flat and dihedral burins were at
182 and 192 cm. below datum respectively, and the sidescraper was at -190 cm.

STRATUM 5 : ARCHEOLOGICAL CONTEXT

Hominid activity seems to have been even slighter in Stratum 5 times
than in Stratum 4 and non-hominid activity was greater. It is also clear that the
Trench C zone was inside a covered cave area in Stratum 5 times, rather than at
or just outside the dripline as it was in Strata 4, 3 and 2 times, since a major
retreat of the overhang occurred with the large scale rockfalls in Strata 5 and 4
times. Shatum 5 silts and sands were largely deposited by running water flowing
through an active karstic system. As a result, there may have been only restricted
times during which the cave was habitable and it may have been relatively
unpleasant.
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TABLE 4.4.

TROU MAGRITE (1991..1.992)

MIDDLE PALEOLITHIC TOOLS

Strata

MIDDLE PALEOLITHIC TOOLS TYPES

2

9

33

39

42

43

Atypical Levallois flakes

Sidescrapers, simple, straight

Atypical burins

Raclettes

Notched tools

Denticulate tools

4 5

TYPE No. To No. 7o

2 1 't4.3

9 1 20.0 2 28.5

33 1 74.3

39 1 14.3

42 4 80.0

43 2 28.6

TOTAL 3 100.0 7 100.0
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Of the 75 identified bones and teeth (3.2Vo, out of a total of 2,328 large
mammal remains), 22 (29.3Vo) are of carnivores: foxes, cave bears and especially
weasels. The foxes include the common and/or arctic species. There are 33
remains of hare (possibly including arctic hare) and 2 of pika. The few identifiable
ungulate remains (mainly teeth or very dense bone fragments) are of woolly
rhino, horse and reindeer (5 each) and 1 of ibex (see Gautier, this volume). Most
of the rest of the faunal remains are obviously tiny, unidentifiable splinters,
weighing on average 0.8 gm. the smallest average bone weight for any level at the
site. Given the scarcity of evidence of hominid activity, it is likely that
many/most of these animals died naturally in the cave or were the prey of
carnivores. The rhino, horse and reindeer could be exceptions, although it is
possible that their few, isolated remains had washed into the cave from the
plateau via the chimney at the rear of le Trou Magrite. Bone surface condition is
too poor to judge exact taphonomic processes, but running water and carnivore
activity are possibilities. Carnivore gnaw marks are present on at least 4 bones;
cut marks and evidence of burning are virtually absent (1 each). The lithic (7,989
gm.) to faunal (1,881 gm.) weight ratio is 1.1 to 1, indicative of the very slight
human presence in the site.

The lense of nearly solid rodent bones in the upper middle part of Stratum
5 is clear testimony to the intensive, continuous use of the cave mouth as a roost
by owls during part of the time that Stratum 5 was formed. This must have been
a time when hominids visited the cave little or not at all. No artifacts were found
in the pasty, blotchy white rodent bone lense. This owl regurgitation layer is also
clear proof that the cave roof overhang had extended at least this far
southwestward toward the talus in Stratum 5 times.

The artifacts in Stratum 5 are extremely few (only 115 altogether) and
scattered, with no hint of any occupation surfaces. The artifacts occur singly or in
very small "clusters" amidst the blocks that forced reduction of the excavation
area to a mere 8 squares (and in reality much less than 8 sq.m. of loess and sand).
Many may be in at least slightly secondary position. But one hint of at least local
intactness is the existence (in square J8) of two secondary decortication flakes that
refit.

The paleontological and archeological materials suggest that hominids
were only occasional visitors to le Trou Magrite at this time and that, at least at
the front of the cave, these visits were quite ephemeral.

CHRONOSTRATIGRAPHIC POSITION

The macrofauna referred to above are suggestive of cold climatic
conditions during the formation of at least parts of Stratum 5. However, the
sandy silt matrix was apparently redeposited, washed in by water through the
karstic system, implying at least periodic high local humidity (see Haesaerts, this
volume). The archeology provides little chronological evidence, since the
Mousterian artifacts could date to early oxygen isotope stage 3, stage 4 or stage 5.
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AMS radiocarbon dating was attempted on a bone sample, but original
protein from bone collagen was essentially absent, so the determination is
meaningless.

The microfaunal spectrum from the owl pellet lens in upper middle
Stratum 5 provides some interesting clues as to the age of this Stratum. In his
careful analysis of the extremely rich rodent assemblage, Cordy (this volume; see
also 'I..992) finds several detailed, unique similarities with the microfauna of
Couches Vg/a in nearby Sclayn Cave. The Sclayn deposit (bracketted by
radiometric dates) is assigned to the Melisey II pollen zone of the Grande Pile core
in NE France. This pollen zone is well correlated with oxygen isotope stage 5b,
dated to ca.95-85 kya. The rodents include a number of cold steppe forms (various
lemmings, pika, Nordic vole, etc.). Cordy extrapolates the existence of generally
dry, cold, open steppe environments, but with considerable winter snowfall and
significant spring snow melt causing runoff and redeposition of fine sediments.

The only hint of semi-credible palynological information on vegetation
and environment in the Trou Magrite sequence comes from two samples at the
middle of Stratum 5, with pollen sums of 50 and 58 pollens and spores, and 5 and
1.0 taxa respectively.

Both samples are overwhelmingly dominated by Cyperaceae (sedges) and
Pteridophytes (ferns). Despite the local humidity indicated by the ferns, trees are
not represented (except for 1 pine pollen) and Poaceae (grasses) are relatively
abundant. The presence of 2 pollens of Selaginella (a fern) is indicative of a cold
climate (Cl.Schutz, personal communication). Despite all the necessary caveats
about small sample sizes, these results seem to confirm the geomorphological
and paleontological evidence of a cold, arctic steppe environment, but with
local/seasonal humidity during the time of at least mid-Stratum 5 formation.

Underlying Stratum 5 was formed by even more dynamic (at times
violent) water flow through the Trou Magrite karstic system, with coarse sands,
water-worn gravels, pebbles and very large cobbles. Haesaerts (this volume)
believes that these sediments derive from ancient fluvial terrace deposits atop
the plateau, and were washed into the cave through the chimney by strong
currents. This high humidity could pertain to one of the wetter phases of oxygen
isotope stage 5, such as 5e or 5c. As noted above, this deposit is archeologically
and paleontologically sterile.

If these interpretations are correct, the base of the Trou Magrite entrance
infilling would date back to oxygen isotope stage 5. Then there seems to have
been a significant hiatus, but its exact temporal extent and placement are
uncertain. Stratum 4, with evidence of a cold climate and at least periodic, Iocal
humidity, alternating with dry conditions, might date to oxygen isotope stage 4. It
was definitely truncated by a major episode of erosion, followed by precipitation
of calcium carbonate that cemented part of the remaining Stratum 4 deposit.
Strata 3 and 2 represent a major change in fundamental deposition, from
waterlain to cryoclastic. Formed principally by extensive gelivation, these levels
represent much colder overall conditions than the underlying strata. Strata 3 and
2 date to late oxygen isotope stage 3. They were later partially cemented with
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calcium carbonates precipitated from water percolating from the cave. The rest of
the (oxygen isotope stage 2) deposit was eliminated in the 1830's.

ARTIFACT ASSEMBLAGES

Stratum 5 produced only 110 lithic debris and 7 tools. For their small
number, the debris are of a surprisingly wide diversity of raw material types.
Non-local, good-quality flints make up 22vo by count and 47o by weighf local
limestones make up 48Vo and 70Vo respectively. Poor-quality, black flint (present
in the local limestone) and chert (source unknown) make up 28Vo of the debris by
count and 7'l.Vo by weight. Probably local crystal quartz makes up 6Vo by count and
57o by weight, with traces of phtanite, fine-grain quartzite and other stones. This
same diversity is reflected among the few tools. Only two tools are on non-local
flint. Our observations on lithic diversity confirm those of Ulrix-Closet (1975:41)
in her study of the large Dupont and other Mousterian collections from the cave.

Among the Stratum 5 debris, 72.7Vo have some cortex (Table 4.2; Figure
4.7.4). There are only 5 cores (4.5Vo) and26 chunks (24Vo), as well as one platform
renewal flake. The ratio of large debitage to cores+ chunks is a low 2.3 to 1.
Microdebitage is scarce (7 trimming flakes and shatter=6%o). While small chips
(and even some of the flakes larger than 1. cm.) may have been disproportionally
removed by erosion, the rest of the evidence does tend to suggest some in situ
knapping, especially of the local limestone (virtually none of the non-local flint
pieces are cortical). The majority (55Vo) of the debris are large flakes. There are 8
items classified as blades and 2 as bladelets (total laminar index=9vo). Alt the
nuclei are flake cores except one classifiable as a bladelet core.

The items classifiable by F.Bordes' Middle Paleolithic typology include an
atypical Levallois flake, 2 simple straight sidescrapers, an atypical burin, a raclette
and 2 denticulates (Table 4.4; Figure 4.3.7). These tools are made on flakes and
large angular debris, but the burin is made on a blade. There are no bifaces or
Quina transversal sidescrapers, both so abundant in the old Trou Magrite
collections studied by Ulrix- Closet (1.975) and which she thinks are evidence of
two distinct Mousterian occupations. Note that Ulrix-Closet also found
numerous denticulates and raclettes.

Stratum 5, fluviatile deposits, is utterly devoid of biotic remains. The cave
became inhabitable (by animals and hominids) only under at least episodically
drier conditions after oxygen isotope stage 5e, but Neandertals seem to have been
only occasional visitors to the area of the southwestern area of the cave mouth.
They clearly were absent during significant periods of time when mammalian
carnivores and raptorial birds were the main occupants of le Trou Magrite.

The chronostratigraphy of le Trou Magrite, as constructed from the 7992-93
excavations, is presented in Table 4.5.
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FIGURES CAPTIONS

Figure 4.1 : Stratum 1.1 : 1.. Completely Backed Blade; 2. Multiple Perforator lBec;
3. Multiple Perforator/Bec;4. Denticulate; 5. Triangle; 5. Perforator & Piece with
Continuous Retouch -1 Edge; 7. Microperforator; 8. Thumbnail Endscraper; 9.
Endscraper on Flake; 10. Neolithic Arrowhead; '1.'/... Flake Core; Stratum 2 : 12.
Endscraper on Flake; 13. Multiple Perforator/Bec; 14. Bec; 15. Perforator-
Endscraper; 76. Microperforator; 17. Unifacial Foliate;

Figure 4.2 : Stratum 2 : 1. Simple Endscraper;2. Limestone Flake; 3. Sidescraper; 4.
Sidescraper; 5. Sidescraper; 6. Limestone Blade; 7. Thick-Nosed Endscraper; 8.
Thumbnail Endscraper; 9. Atypical Endscraper; L0. Endscraper on Retouched
Flake; 11. Endscraper on Retouched Blade; 12. Sagaie, distal fragment.

Figure 4.3(a) : Stratum 2 : 1.. Aurignacian Blade Fragment; 2. Denticulate; 3.
Denticulate; 4. Notch and Piece with Continious Retouch - 1 Edge; 5. Thumbnail
Endscraper; 6. Denticulate; 7. Raclette (Stratum S); 8. Dufour Bladelet. e.3(b) :
Stratum 2 : 9. Endscraper on Retouched Blade; 1.0. Sidescraper (with invasive
retouch and possible burin) (Stratum 2/3); 11. Unifacial point; 1.2.
Burin/Endscraper;

Figure 4.4 : Stratum 2 : 1. Denticulate; 2. Piece with Continious Retouch-L Edge; 3.
Piece with Continious Retouch-L Edge; 4. Mesial Sagaie Fragment; 5. Piece with
Continous Retouch-l Edge; 5. Simple Straight Sidescraper & possible Nosed
Endscraper; 7. Limestone Flake Core;8. Sidescraper.

Figure 4.5 : Stratum 3 : 7. Atypical Carinated Endscraper; 2. Notch and
Denticulate; 3. Completely Backed Blade and Sidescraper; 4. Burin - Truncated
Piece; 5. Double Endscraper; 6. Flat Nosed/Shouldered Endscraper; 7. Piece with
Continuous Retouch-2 Edges, Splintered Piece; 8. Raclette; 9. Concave Truncated
Piece; 10. Thick Nosed Endscraper.

Figure 4.6 : Stratum 3 : 1. Piece with Continuous Retouch-l. Edge & Denticulate &
Sidescraper; 2. Double Endscraper; 3. Ogival Endscraper; 4. Bec; 5. Biface; 6.
Multiple Dihedral Burin.

Figure 4.7 : Suatum 4 : 1. Levallois Core with Refitted Flake; 2. Straight Dihedral
Burin; 3. Notch. Stratum 5 : 4. Levallois Flake.
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M. OTTE et L.G. STRAUS (dir.),LeTrou Magrite.Fouill* 7991-7992. Libge E.R.A.U.L.69,1995.

5

ARCHEOLOGICAL COMPARISONS

Lawrence Guy STRAUS

UTILIZATION OF LITHIC RAW MATERIALS AT LE TROU MAGRITE

One of the clearest temporal trends in the Trou Magrite sequence is the
increase in use of non-local flints (see Chapter 5 Appendix for lithic raw material
descriptions, and Table 5.1 for principal raw material data). The most common of
these flints is a shiny, fine-grain, slightly translucent, grey (dark or blueish grey)
flint that patinates whitish grey. It has a chalk cortex. It is believed that this flint
comes from the famous Maastrichtian (Upper Cretaceous) chalk limestone
outcrops of the Spiennes area, near the city of Mons, about 70 km. west-northwest
of le Trou Magrite (Caspar 7984; I-M. L6otard and D.Cahen, personal
communications). Although attribution to Spiennes is not yet absolutely certain,
we will hereafter refer to the high- quality, fine-grain t grey flint as "Spiennes
flint". There is also a medium-grain flint that is matte, opaque/ greyish in color
and with a slightly rough surface. Its source is unspecific Cretaceous beds that are
not local, although waterworn cortex indicates that it occurs secondarily in river
beds. It patinates white. Generally the flints at le Trou Magrite are quite patinated.
This confirms the observations of Ulrix-Closet {o97il and Otte (7979) on the old
collections from this site.

Limestone was significantly used for artifact production at le Trou Magrite.
The use of local non-flint materials at this site was first observed by Dupont
(7873) and confirmed by Ulrix- Closet (1975).In fact, Dupont (1867:1,31) observes
that use of limestone was more commonly used in the early ("Mammoth Age")
levels than later ("Reindeer Age"). He even points out that in the later levels,
humans developed techniques to economize the scarce flint resource, which was
so difficult to procure (Dupont7873:90).

There are two common limestone types in our collections from le Trou
Magrite. First there is a medium-grain, "soft" limestone, which is grey-black in
color. Second there is a fine- grain, hard, silicified limestone, which is black with
white/yellowish flecks. It intergrades with what we called "black flint"a flint that
occurs in the local limestone. Both limestones are matte, with rare inclusions
and conchoidal fracture pattern, and both patinate grey. In fact, the two
limestones tend to intergrade. There is a third limestone that is relatively
common only in Stratum 5: crystallized limestone, also probably local. In the
ensuing discussion, relative proportions of lithic types are given as two figures,
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the percentage by count and the percentage by weight ("n/N"). This way one gets
a quick idea of the size of the objects and of the significance of potential transport
problems.

In Stratuh 5, the knapping debris (weighing a total of 'I.,,90"1. gm.)
principally includes medium-grain limestone (19/7), crystallized limestone
(79/43) and Spiennes flint (14/4), while the tools included these types in the
following relative amounts: 17/25,33/15, 17/21,. In Stratum 4 the debris (total
weight=1,754 gm.) is mainly distributed among medium-grain limestone (49/72),
Spiennes tlint (14/2) and medium-grain flint (6/2). No tools are made on
imported flint; 50Vo by count and 59Vo by weight are on medium-grain limestone.
In general, imported flint is relatively scarce in the basal (Mousterian and
transitional?) levels at le Trou Magrite.

The most interesting comparisons are between Strata 3 and 2 because the
samples of artifacts are large and because typologically both levels can be assigned
to the Aurignacian. The main raw material compositions of the debris and tools
from these strata are summarized in Table 5.2.

TABLE 5.2a: Strata 3 &2 Lithic raw materials of Knapping debris

TABLE 5.2b: Strata 3 & 2 Lithic raw materials of retouched tools

Spiennes Flint Medium4rain F'lint Medium4rain Limestone

7o by Count Voby Wt 7o bv Count Voby rNt 7o by Count VobyWt

st. 3 3E 22 5 3 34 50
st. 2 6 7 36 7 7 18 44

Two trends are apparent: 1.) Flint is in general more abundant in Stratum
2 than in Stratum 3; 2.) Flint was differentially selected for the manufacture of
formal tools in both levels, but especially so in Stratum 2. In addition, it is
apparent that flint debris and tools are lighter (hence smaller) than limestone
ones---a reflection, no doubt, of the imported nature of the flint and the local
provenience of the limestone.

Spiennes Flint Medium-Grain Rint Medium4rain Limestone

7o bv Count 7o by Wt 7o by Count To by Wt 7o by Count Voby Wt

st. 3 29 6 2 <1 51 E7
5t. 2 44 9 3 28 28 85

89



TABLE 5.3

TROU MAGRITE (1997-7992)

AVERAGE WEIGHTS (GRAMS)

OF COMMON DEBRIS TYPES FOR MAJOR RAW MATERIAL TYPES

Spiennes FLINT MEDIUM.GRAIN

LIMESTONE

Debris Type Stratum 2 Stratum 3 Stratum 2 Stratum 3

Plain Flake 6.47 5.35 82.19 45.45

Plain blade :

Whole/prox.

Mesial/distal

2.26

2.57

2.96

1.0

5.42

8.52

9.06

6.57

Plain bladelet 1.29 7.46 4.7'./ 2.5

Flake core 18.5 54.75

Chunk :

Non-cortical

Cortical

23.46

3.33

3.5

1.0.77

35.23

91.0

1,6.67

7.0
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Table 5.3 presents detail on the average weights of the main large debris
(cores, chunks, flakes, blades, bladelets) for spiennes flint and medium-grain
limestone in Strata 3 and 2. Table 5.4 gives average lengths for these debris
categories by the two main raw material types for the same two "Aurignacian"
levels. Both tables show that the flint debris items are consistently smaller and
especially lighter than the limestone ones. Again this is probably a reflection of
the differential transportation problems affecting the imported flint and the local
limestone. Relatively small pieces of flint were brought to le Trou Magrite and
then reduced to the maximum. In Stratum 2 the hominids were clearly acquiring
more Spiennes (and other good-quality) flint and working it heavily. Whether
this was directly procured in logistical trips or during the course of an extended
annual round, or via trade/exchange, cannot be determined confidently at this
time.

Tables 5.5 and 5.6 present the data on the relative frequencies (in terms of
counts and weights) of some of the major debris classes for Strata 3 and 2
respectively.

TABLE 5.5 : Stratum 3 Lithic raw material percentages for major debris types

Lithic Types Spiennes Flint Med-Grain Rint Med-Grain Limestone

Debris Tvpes % Count ToWeieht % Count %Weieht 7o Count %Weieht

Plain flakes 18 3 2 < l 61, 93
Cortic.flakes 34 10 5 1 15 22
Plain blades 19 9 3 1 59 78

Cortic.blades 36 10 9 1 18 7

Bladelets 63 J / 7 21 33

Cores 1 1 13 J 33 22*

*Fine-grain + crystallized limestone (no medium-grain l.s.).

TABLE 5.6 : Stratum 2 lithic raw material percentages for major debris types

Lithic Types Spiennes Flint Med-Grain Flint Med4rain Lrmestone

Debris Types 7o Count %Weieht % Count %Weieht 7o Count ToWeieht

Plain flakes 32 5 10 2 43 91

Cortic.flakes 57 35 77 1,4 9 27
Plain blades 35 12 8 2 47 65

Cortic.blades 54 52 8 3 1.4 c

Bladelets 55 41 22 15 15 34
Cores 10 5 23 45
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Unfortunately it is very difficult to identify limestone cortical debitage
with certainty, so the high relative frequencies of cortical flint may be overstated.
It is notable that flint cores are far less well represented than limestone ones. This
might suggest that flint transport tended to be in the form of flakes and blades for
reasons of weight and bulk, whether in direct procurement or in exchange
systems. There was a clear selection of flint for making bladelets, which, in any
event, are relatively rare in these contexts. Flint increases from Stratum 3 to
Stratum 2 in relative importance in all the major debris categories except
bladelets and cores (which are affected by small sample sizes).

DEBITAGE AND BLANK TYPES AT LE TROU MAGRITE

Differential depositional characteristics make it difficult to compare Strata
5 and 4 on the one hand (alluvial and colluvial deposition) with Strata 3 and 2 on
the other hand (cryoclastic deposition). There may have been a winnowing effect,
removing light debitage and leaving heavier cores and chunks in the strata
where running water was a major force. Yet the Stratum 5 and 4 artifacts are not
heavily rolled or battered, so it is also possible that the excavation trench simply
did not correspond with Mousterian knapping areas, but rather with a dump
zone among the blocks. The evidence from Strata 3 and 2 is much more clearly
indicative of in situ activity areas (including lithic working) in the Trench C
zone. Both the nature of the setting ("crevices" among blocks versus a more open
level space) and of the hominid occupation also clearly influenced the
composition of the lithic debris that were left behind. Table 5.7 summarized the
relative frequencies of the major grouped categories of lithic debris per stratum.

TABLE 5.7 : Summary of Major lithic debris categories

Stratum Microd€bitage* Flakes Blades/Bladelets Cores Chunks

2 32.8 49.8 11 .0 0 .5 5.8

3 25 .1 60.1 8.2 0 .3 5 .1

4 18 .5 51.7 9 .9 1,.4# 18 .4

5 6 .3 55.4 9.' l 4 .5 23.6

*=trimming flakes + shatter
#: includes 1 pidce esquill6e

With the caveats stated above, there are trends of increasing relative
frequency of microd6bitage and decreasing relative frequencies of cores and
chunks through time. The percentage of flakes is fairly constant, around 55 Vo.
The presence of blades in the basal strata is undeniable, although in absolute
terms, their numbers in Strata 4 and 5 are very small. The relative frequency of
blades does not increase in Stratum 3, if fact it actually decreases. O.ty in Stratum
2 do blades (plus a few bladelets) surpass "l,OVo of the debris assemblage. Of note are
the absence of crested blades and burin spalls in Strata 5 and 4, and their presence

93



(albeit slight) in Strata 3 and 2. Finally, a comparison can be made of the kinds of
blanks used to manufacture tools at le Trou Magrite (Table 5.8).

TABLE 5.8 : Relative frequencies of blank types used to make tools

Stratum Flakes Blades Bladelets Chunks Number of tools*

2 72.2 22..2 0 .9 4 .6 108

3 80.5 9 .7 9 .7 1,04

4 50.0 30.0 20.0 10

5 57.7 1,4.3 28.6 /

* Tools with multiple worked edges not listed as composite types in Sonneville-
Bordes/Perrot typology are counted only once here.

The numbers of tools in Strata 5 and 4 are too small to make any kind of
meaningful comparison for the basal levels. One can note, however, that flakes
are dominant, but chunks (large angular debris) and even blades were used to
make the tools of these levels. The striking and more significant differences lie
between Strata 3 and 2, both classifiable on typological grounds as "Aurignacian".
The tools of the older level are almost all made on flakes, with very few on
blades and none on bladelets. In Stratum 2, while flake blanks remain dominant,
there is a more than 100% increase in blade (and bladelet) blanks. While the
blades of Strata 5 and 4 are mostly made on limestone (and almost none are made
on imported flint), there are many flint blades in the upper pair of levels and
their relative number and weight increase from Stratum 3 to Stratum 2, as the
number and weight of limestone blades decrease. Flint was increasingly being
selected, including for the manufacture of blade blanks used to make tools. While
none of the Trou Magrite assemblages is very laminar and while tools were
always mainly made on blades and chunks, probably for raw material
economization reasons, Stratum 2 does stand out. As imported flint became
more abundant, blades increased, even though flakes were still used so as to not
waste this high-value resource. And the flint d6bitage items were always small in
average size and weight. The Spiennes flint blades from both levels are on
average quite short (29 mm. for Stratum 3;27 mm. for Stratum 2) and while the
limestone blades are somewhat longer (37 mm. and 42 mm. respectively), they
too are generally broad. But there is a clear technological difference between
Strata 3 and 2. This difference may have been conditioned by greater access to
high-quality flint, presumably from the sources around Spiennes.

STRATA 3 &,2 TOOL TYPOLOGICAL COMPARISONS

While Strata 3 and 2 are typlogically very similar (Table 5.9; Figure 5.1),
there are interesting and probably correlated differences in raw material and
blank utilization. Although typologically "Upper Paleolithic" (and having at least
one crested blade), Stratum 3 shares several characteristics in terms of raw
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Of the 75 identified bones and teeth (3.2Vo, out of a total of 2,328 large
mammal remains), 22 (29.3Vo) are of carnivores: foxes, cave bears and especially
weasels. The foxes include the common and/or arctic species. There are 33
remains of hare (possibly including arctic hare) and 2 of pika. The few identifiable
ungulate remains (mainly teeth or very dense bone fragments) are of woolly
rhino, horse and reindeer (5 each) and 1 of ibex (see Gautier, this volume). Most
of the rest of the faunal remains are obviously tiny, unidentifiable splinters,
weighing on average 0.8 gm. the smallest average bone weight for any level at the
site. Given the scarcity of evidence of hominid activity, it is likely that
many/most of these animals died naturally in the cave or were the prey of
carnivores. The rhino, horse and reindeer could be exceptions, although it is
possible that their few, isolated remains had washed into the cave from the
plateau via the chimney at the rear of le Trou Magrite. Bone surface condition is
too poor to judge exact taphonomic processes, but running water and carnivore
activity are possibilities. Carnivore gnaw marks are present on at least 4 bones;
cut marks and evidence of burning are virtually absent (1 each). The lithic (1,,989
gm.) to faunal (1,881 gm.) weight ratio is 1.1 to 1, indicative of the very slight
human presence in the site.

The lense of nearly solid rodent bones in the upper middle part of Stratum
5 is clear testimony to the intensive, continuous use of the cave mouth as a roost
by owls during part of the time that Stratum 5 was formed. This must have been
a time when hominids visited the cave little or not at all. No artifacts were found
in the pasty, blotchy white rodent bone lense. This owl regurgitation layer is also
clear proof that the cave roof overhang had extended at least this far
southwestward toward the talus in Stratum 5 times.

The artifacts in Stratum 5 are extremely few (only 115 altogether) and
scattered, with no hint of any occupation surfaces. The artifacts occur singly or in
very small "clusters" amidst the blocks that forced reduction of the excavation
area to a mere 8 squares (and in reality much less than 8 sq.m. of loess and sand).
Many may be in at least slightly secondary position. But one hint of at least local
intacbress is the existence (in square J8) of two secondary decortication flakes that
refit.

The paleontological and archeological materials suggest that hominids
were only occasional visitors to le Trou Magrite at this time and that, at least at
the front of the cave, these visits were quite ephemeral.

CHRONOSTRATIGRAPHIC POSITION

The macrofauna referred to above are suggestive of cold cl imatic
conditions during the formation of at least parts of Stratum 5. However, the
sandy silt matrix was apparently redeposited, washed in by water through the
karstic system, implying at least periodic high local humidity (see Haesaerts, this
volume). The archeology provides little chronological evidence, since the
Mousterian artifacts could date to early oxygen isotope stage 3, stage 4 or stage 5.
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AMS radiocarbon dating was attempted on a bone sample, but original
protein from bone collagen was essentially absent, so the determination is
meaningless.

The microfaunal spectrum from the owl pellet lens in upper middle
Stratum 5 provides some interesting clues as to the age of this Stratum. In his
careful analysis of the extremely rich rodent assemblage, Cordy (this volume; see
also 7992) finds several detailed, unique similarities with the microfauna of
Couches Vg/a in nearby Sclayn Cave. The Sclayn deposit (bracketted by
radiometric dates) is assigned to the Melisey II pollen zone of the Grande Pile core
in NE France. This pollen zone is well correlated with oxygen isotope stage 5b,
dated to ca.95-85 kya. The rodents include a number of cold steppe forms (various
lemmings, pika, Nordic vole, etc.). Cordy extrapolates the existence of generally
dry, cold, open steppe environments, but with considerable winter snowfall and
significant spring snow melt causing runoff and redeposition of fine sediments.

The only hint of semi-credible palynological information on vegetation
and environment in the Trou Magrite sequence comes from two samples at the
middle of Stratum 5, with pollen surns of 50 and 58 pollens and spores, and 5 and
10 taxa respectively.

Both samples are overwhelmingly dominated by Cyperaceae (sedges) and
Pteridophytes (ferns). Despite the local humidity indicated by the ferns, trees are
not represented (except for L pine pollen) and Poaceae (grasses) are relatively
abundant. The presence of 2 pollens of Selaginella (a fern) is indicative of a cold
climate (Cl.Schutz, personal communication). Despite all the necessary caveats
about small sample sizes, these results seem to confirm the geomorphological
and paleontological evidence of a cold, arctic steppe environment, but with
local/seasonal humidity during the time of at least mid-Stratum 5 formation.

Underlying Stratum 6 was formed by even more dynamic (at times
violent) water flow through the Trou Magrite karstic system, with coarse sands,
water-worn gravels, pebbles and very large cobbles. Haesaerts (this volume)
believes that these sediments derive from ancient fluvial terrace deposits atop
the plateau, and were washed into the cave through the chimney by strong
currents. This high humidity could pertain to one of the wetter phases of oxygen
isotope stage 5, such as 5e or 5c. As noted above, this deposit is archeologically
and paleontologically sterile.

If these interpretations are correct, the base of the Trou Magrite entrance
infilling would date back to oxygen isotope stage 5. Then there seems to have
been a significant hiatus, but its exact temporal extent and placement are
uncertain. Stratum 4, with evidence of a cold climate and at least periodic, local
humidity, alternating with dry conditions, might date to oxygen isotope stage 4. It
was definitely truncated by a major episode of erosion, followed by precipitation
of calcium carbonate that cemented part of the remaining Stratum 4 deposit.
Strata 3 and 2 represent a major change in fundamental deposition, from
waterlain to cryoclastic. Formed principally by extensive gelivation, these levels
represent much colder overall conditions than the underlying strata. Strata 3 and
2 date to late oxygen isotope stage 3. They were later partially cemented with
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materials (heavy use of local limestone) and d6bitage (very high percentage of
flakes, few cores) with Strata 4 and 5. Although it has higher percentages of so-
called Aurignacian tool types and burins than Stratum 2, in a few respects,
Stratum 3 actually "looks" more Mousterian than the two basal levels: lower
percentage of blades, lower percentage of blades used as tool blanks, higher
percentage of flakes used as blanks), but not much should be made of this due to
the small sizes of the samples from Strata 5 and 4. However, both Strata 3 and 2
do have significant numbers of notches, denticulates, sidescrapers and raclettes:
42Vo and 38Vo respectively. And the laminar index of even Stratum 2, at around
30,000 years ago, is quite low, no doubt as a result of the site's distance from good
flint sources.

TABLE 5.9 : Principal tool group indices for strata 3 & 2

Stratum E/S Burin Perforator Composite tools Backed+Trunc. Gvt GA

2 22.9 0 .8 3 .2 2.4 37.7 4 .0

3 24.3 4."1 2.5 t .7 1. .6 42.1 8 .4

E/S=Endscraper
GM=Mousterian tools (sidescrapers, denticulates, notches, raclettes)
GA=Aurignacian tools (Aurignacian blades, keeled & nosed endscrapers)

Both Strata 2 and 3 are rich in endscrapers, Mousterian-type tools and
continuously retouched pieces (29Vo and 22Vo respectively). Both are poor in
burins, perforators. Both have a few foliate point fragments: 2 unifaces in
Stratum 2 and 1. biface in Stratum 3. In this last aspect, they share a characteristic
of several Early Upper Paleolithic assemblages in Belgium: both ones classified as
Aurignacian and others classified as Gravettian sensu lato.

THE OLD ''AURIGNACIAN'' COLLECTIONS FROM LE TROU MAGRITE

M.Otte, in his thesis on the Early Upper Paleolithic of Belgium, analyzed
the extant collections (principally those of Dupont and Rutot at the Institut Royal
des Sciences Naturelles de Belgique (IRSNB), plus smaller collections of Loe and
of subsequent amateur excavators)(Otte 7979). Unfortunately the collections
conserve no indications of stratigraphic provenience that would permit objective
differentiation materials from the the Aurignacian and Gravettian levels as
presently defined. Otte separated the lithic and osseous artifacts that are
traditionally thought to be typical of each period and then characterized the
Aurignacian and Gravettian components of le Trou Magrite (obviously a circular
procedure, but unavoidable under the circumstances). Even so, Otte admits that
very many of the 916 stone tools and 774bone/ antler/ivory/tooth artifacts cannot
reasonably be attributed to one or the other of the components. (There are even
some Magdalenian tools mixed in with the IRSNB collections--adding to the
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confusion and to the hypothetical nature of many of the cultural attributions of
artifacts from this site [Dewez 1979:761,).) Even further complicating the situation
is the fact that Otte (7979) believes that more than one Aurignacian facies is
represented in the old Trou Magrite collections (see Dewez 7985:'1.27). Otte (1979)
notes that there are two types of blades among the 58 surviving in the IRSNB
collections: short, wide ones with thick bulbs presumed to be Aurignacian and
Iong, narrow ones with diffuse bulbs and small butts presumed to be Gravettian.
The blades from the new excavations correspond to the former type.

Apparently, limestone artifacts from the EUP deposits at le Trou Magrite
were not saved, as Otte (1979:119) only mentions flints (fine and coarser grain,
usually patinated white. The fine grain flint comes from Upper Cretaceous chalk
deposits, while the coarser grain flint (our "medium-grain" type) has cobble
cortex and may come from conglomerates or river beds.

The artifacts from the old Trou Magrite collections that Otte (1,979)
considers to be Aurignacian are keeled and nosed endscrapers, busked and keeled
burins and a split-base sagaie. There are also numerous Aurignacian-type blades
(invasive scalariform retouch), some of which have been worked into burins and
endscrapers. And there are lozange shaped "Aurignac" sagaies, ivory rods and an
ivory ring fragment, like those of the Aurignacian of Spy.

By analogy with Spy, le Trou du Renard and la Grotte de la Princesse, Otte
attributes the dihedral, flat, busked, and keeled burins in the Trou Magrite
collections to the Aurignacian. Otte (1979:769) tentatively assigned the 7 unifacial
foliate points with invasive flat retouch in the old collections to the Gravettian
(probably because the tanged Font-Robert points have similar invasive retouch).
However, in the conclusions of his thesis, he observes that one of the "facies" of
the Belgian Aurignacian (represented at Spy and Goyet) also contains unifacial
and bifacial foliate points (Otte 1,979:603). Otte, based on the very large samples
(including whole points) from Spy and Maisibres, distinguishes two types of
foliates, whose stratigraphic positions are relatively clear at Spy and very well
controlled at Maisibres-Canal. Since the few points from the new excavations at
le Trou Magrite are small fragments, it is impossible to place them securely
within Otte's typology, especially since the two types appear to overlap. However
Otte's Aurignacian type seems to be made on thicker, more massive blanks and is
characterizedby marginal, often scalariform retouch that can be unifacial, bifacial
or inverse. The Gravettian/ "Maisidrian" type seems to be made on more
elongated blades, with flatter, more invasive retouch always only on the dorsal
surface and a special burination-like method of distal resharpening. By and large,
and especially since one of the newly discovered Trou Magrite points (from
Stratum 3) is bifacially worked, Otte's description of the Aurignacian foliates
seems to better fit the 7991,-92 finds. It should be noted that several other pieces
with invasive retouch, while classified by us as other types, might also be
included in the foliate category.

The remarkable characteristic of the new Trou Magrite collections (from
both Strata 2 and 3) is the virtual absence of burins. Burins (285) and burins spalls
(257) are extremely common and classic in forms. The burins outnumber
endscrapers by more than 2 to L in the lumped IRSNB collections from le Trou
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Magrite. How many of them come from the lower part of Dupont's EUP bed is, of
course, unknown and unknowable with certainly. Some classic Aurignacian
types are, however, among them: notably the abundant keeled and busked burins
such as those illustrated by Otte (7979: Figures 35-38). Nothing like these were
found in the new excavations.

Burins are quite abundant in other old Belgian Aurignacian collections,
often outnumbering endscrapers. The problem with the main Aurignacian
collections studied by Otte (e.g., Goyet, Spy) is that there were other levels in the
same sites, but the collections had not been kept separate or that the levels had
been at least partially mixed in excavation. Otte includes numerous burin types
besides keeled and busked burins in his listings for the Aurignacian, including
both dihedral and truncation burin categories. In at least three cases of single-
component Aurignacian sites (le Trou du Diable d Hasti6res, Grotte de la
Princesse ) Marche-les-Dames and la Grotte de la Cave d Ben-Ahin), it seems
clear that relatively abundant burins including those on truncation can be
associated with classic Aurignacian endscrapers, blades and osseous artifacts.
Burins in fact outnumber endscrapers at these three sites. At another site, le Trou
du Renard ) Furfooz, there is no Gravettian layer overlying the Aurignacian and
the Magdalenian collection was kept separate (Otte 1,979). Here too burins
outnumber endscrapers in the small Aurignacian lithic assemblage and there are
many burin spalls. However most of the burins are busked or carinated, with no
truncation burins. There are no classic Aurignacian osseous artifacts and
curiously the "Aurignacian" level has recently been dated on bone collagen to
24,530+470 BP (Otte 7979:702), which would place it squarely in the Gravettian
time range.

Despite the problems discussed above, it would seem that burins of a
variety of types (and not just busked and carinated burins) are common or even
very frequent elements of the Aurignacian lithic industry in Belgium. Their
near-absence from two strata dated to the Aurignacian timespan in Trench C at le
Trou Magrite is surprising, especially since they seem to have been abundant in
the areas of the cave dug by Dupont and Rutot. The only plausible explanation
for this contrast would be to evoke an argument for activity area differentiation
between the cave and the front of the terrace. Perhaps whatever activities were
conducted with burins (bone/antler/ivory-working, etc.?) were done (and the
worn burins then discarded) in the sheltered part of the cave, not in the area
exposed to the elements beyond the dripline. Note that Trench C was virtually
bereft of osseous artifacts (or even debris from their manufacture), while the old
collections from the cave are very rich in bone/antler/ivory/ tooth artifacts and
fabrication debris. This fact, together with the extreme scarcity of burin spalls in
Trench C, supports the hypothesis of an activity area differentiation between the
covered and uncovered areas of the Trou Magrite site during Aurignacian time.
Finally, special sturdy types of "perforators" that have also shown by microwear
studies to have been often used in boneworking, are present in the old collections
from the cave (Otte 1979), but absent from the front terrace area.

On the other hand, if we can assume that endscrapers were used to scrape
hides (which microwear analyses have consistently shown in numerous cases),
such an activity, requiring a large, open space, might well have taken place in
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front of the cave, where it would not interfere with residential, cooking and
manufacturing activites within the sheltered areas. This would explain the high
frequency of endscrapers (as well as of side- scrapers, raclettes, and continuously
retouched pieces, many of which may functionally have been cutting and
scraping tools) in Trench C. Likewise, woodworking would require a great deal of
unencumbered open space (albeit close to the living site), hence, perhaps, the
relatively large numbers of denticulates and notches in the Trench C area.

COMPARISON AND CORRELATION WITH E.DUPONT'S STRATIGRAPHIC
SCHEME

E.Dupont published his stratigraphic descriptions and designations for le
Trou Magrite in several articles and books between 7857 and'1.874. Despite some
contradictions and occasional lack of clarity, these are remarkable documents for
their time. Dupont not only was an astute observer of stratigraphy at individual
sites, but he also did some perspicacious correlation of deposits among caves,
based on geological and paleontological characteristics. He established a regional
sequence in Wallonia that paralleled the classic sequence of southern France:
Mousterian, Aurignacian, Gravettian and Magdalenian.

Dupont's various descriptions of the sequence for le Trou Magrite have
been admirably pieced together, synthesized, reconciled and reconstructed by
M.Dewez (1985). It is clear that Dupont found remnants of a Magdalenian at the
base of his uppermost bed, called "C' by Dewez: "l'argile i blocaux", which had
largely been removed by the promenade construction and cave entry clearance
before Dupont's research. The bed below "C" (Dewez's B) is Dupont's "depot
argilo-sableux". Dupont divided this into 4 "fossiferous levels", beginning with
No.l. at the top. Parts of levels 81 and even 82 had also been removed by the
1830's construction. Bed B measured 2.5 m. thick according to Dupont, although
he does not say where he made this measurement (in the cave rear chamber,
vestibule or entrance area).

Dewez correlates the uppermost fossiferous level of Bed B (81) with the
Gravettian/Maisidrian component. 82 he assigns to an late Aurignacian, B3 to a
typical Aurignacian (in line with Otte's idea that there are more than one
Aurignacian facies at le Trou Magrite), and 84 to the Mousterian.

The base of Dupont's sequence was called "cailloux roul6s ardennais"
(rolled Ardennes cobbles) (Dewez's A), which measured 1 m. thick and was
archeologically and paleontologically sterile.

Correlations to our shata seem apparent:

B2=Stratum 2, Late Aurignacian;
B3=Stratum 3, early Aurignacian;
M=Strata 5+4, Mousterian (+Middle-Upper Paleolithic transition?)
A=Stratum 6, sterile.
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Note that the total depth of our stratigraphy is 2.5 m., whereas Dupont's
total (presumably in the cave interior) was 3.5 m. below the "argile i blocaux".
However, given the fact that the 1.830's work had removed not only the "argile i
blocaux", but also the first fossiliferous level of the "argilo-sableux" bed and part
of the second in most of the cave, the remaining deposit thickness would be
closer to ours. As noted above, we found no remnant of the Gravettian level (B1)
and observed that the top of our Stratum 2 had been cut into and levelled by
promenade construction. As cited by Dewez (1985:118-119), Dupont clearly states
that the "Reindeer Age" (i.e., Magdalenian) materials came from the base of the
"argile-i-blocaux" (pace Ulrix-Closet 7975:40, who cites an unpublished note in
which Rutot argued that the Magdalenian had been in the topmost of the
fossiliferous levels: B1). Otte (7979:768) had also reached the conclusion that the
Magdalenian level had been in the "argile ) blocaux".

One possible complication with the correlation suggested above is the fact
that Ulrix-Closet (7975:46) argues for the exsistence of two Mousterian
occupations at Ie Trou Magrite: Mousterian of Acheulean Tradition at the base,
followed by u Quina Charentian. This conclusion is based on typological
considerations-not on any stratigraphic distinctions existing in t-tre IRSNB
collections. Hence, there are arguments for subdividing the Aurignacian on the
one hand (Otte 1979), and the Mousterian on the other hand.

In addition, Dupont (1873:88) states that the lower fossiliferous levels (i.e.,
B3+M) yielded "triangular flints" and "antler points" like those from Montaigle:
"Mammoth Age", a mixture of Mousterian and Aurignacian in modern terms.
Dupont further observes that the contents of his four fossiliferous levels
intergrade, that is to say, he saw no abrupt breaks between levels, although the
artifacts (and fauna) of the topmost level are quite different from those of the
bottom level. He saw change as having come gradually, leading to notable
changes in technology by the time of the latest level, namely, the Gravettian,
with its long, narrow blades, "peeled like an onion" from "circular" (i.e.,
prismatic) cores (Dupont 7873:90-a description accompanied by a figure of a Font-
Robert point and a narrow/ elongated, denticulated blade).

Dupont's description of gradual change and intergradation between the
Mousterian and Gravettian corresponds well with the nature of our Aurignacian
assemblages: many Mousterian artifacts, short blades, heavy use of local
limestone, few leptolithic and bone tools. In fact, while our Stratum 5 seems to be
"purely" Mousterian, there are hints that Stratum 4 represents a transition to
Upper Paleolithic technology. Keeping in mind that Dupont's uppermost
fossiliferous level (81) is missing in the Trench C area, our Stratum 3 can also be
seen as "transitional", especially in terms of the slight manufacture and use of
blades. Our Stratum 2 is even more "Upper Paleolithic" in its technological
characteristics. And, based on the "Gravettian" artifacts published by Otte (1979), it
is clear that the leptolithization process continued in 81, as heralded by Dupont.
In sum, the Dewez (7985) reconstruction of Dupont's Trou Magrite stratigraphy
squares well with the sequence uncovered in 199't -92, although it can never be
positively ascertained as to whether 84 equals our Strata 5+4 or 82 equals our
Strata 3+2. We favor the former scenario (Dewez's). Hence, the famous pair of
works of mobile art (the engraved antler and the "Venus" figurine) from
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Dupont's third fossiliferous (83) level probably correspond to our Stratum 3,
early Aurignacian/ as convincingly argued by Dewez (1985) on both stratigraphic
and comparative stylistic grounds. This would make these art objects, at >34 kya
and possibly as old as ca.38-41. kya, among the oldest in Europe or the world, as
old or older than those of the early Aurignacian at Das Geissenkkisterle,
Hohlenstein-Stadel and Vogelherd in SW Germany, which date to around 35-30
kya (Hahn 't985,1988; personal communication; Bosinski 1982).
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APPENDIX

LITHIC RAW MATERIAL LIST

J.M. Leotard, A.E. Martinez, L.G. Straus
New List 0992-1993)

10. Fine-grain flint: fine grain; shiny, smooth surface; oPaque to slightly
translucent; blue-gray original color; patinates white; chalk cortex; inclusions
rare; conchoidal fracture pattern. Source: Cretaceous of Hesbaye and Spiennes.
Intergrades with 12.

11. 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 Belgium.

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.

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: Tertiary of North Belgium.

14. "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. Age and source unknown.

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

16. Black flint: very fine grain; opaque; homogeneous; no inclusions; conchoidal
fracture; orange-ish chalk cortex, smooth and shiny. Source: possibly Obourg or,
at Huccorgne, a local (Hesbaye) Cenomanian flint (like "Brandon" flint).

18. Patinated "Hesbaye".

19. Other flint.

20. Chert - general, non-cortical: fine to medium grain; matte or shiny, smooth
surface; opaque to slightly translucent; wide color range; dies not patinate; cortex
absent; inclusions rare; mainly orthogonal fracture pattern. Cretaceous, source
unknown.

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

Chert with water worn cortex: Same as above, but with water worn cortex.
Cretaceous. Found in river beds.
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30. Phtanite: medium-grain; matte or shiny surface; opaque; jet black to grayish
black; does not patinate; gray cortex with occasional metal adhesions; no
inclusions; conchoidal fracture pattern. Source: Cretaceous. Occurs in geological
bed at Ottignies, Central Belgium.

40. Medium-grain limestone: medium grain; soft, matte surface; opaque; gray-
black; patinates grali cortex impossible to distinguish; inclusions rare; conchoidal
fracture pattern; violent reaction with acid.

41. Fine-grain limestone: fine grain; hard, matte surface; opaque; black with
white-yellow flecks; light gray 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, matte surface; opaque;
gray-white, mottled; does not patinate; cortex impossible to distinguish;
occasional inclusions; mainly conchoidal fracture pattern; mild reaction with acid
("limey 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.

51. 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. 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; ortho-conchoidal to planar fracture pattern. Occurs in geological beds
(included in the local limestone).

53. Sandstone.

54. Brussels sandstone.

55. Psammite: light brown with manganese oxide stains; medium-coarse grain
(looks like quartzite); opaque; occurs in Lesse river valley and at Gendron
railroad station. In the form of tabular plaquettes. Sandstone with quartz grains
and mica inclusions.

56. Calcite.

90. Ochre/hematite.

99. Other stones.
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A STANSTICAL COMPARISON OF ATIRIGNACIAN
AND MOUSTERIAN ASSEMBLAGES

Rebecca C. MILLER and Marie-Blanche MISHOE

SUMMARY

There are four archaeological strata at Le Trou Magrite, two identified as
Aurignacian and two as Mousterian. The goal of this analysis is to compare the lithic
comPonents of each pair of strata in order to identify similarities and differences with
respect to raw materials utilized, kinds of debitage produced on different raw materials
or by potentially different techniques (e.g., flake versus blade blank production and
use), and kinds of tools produced. This study demonstrates similarities between and
variability within technological aspects of typologically-defined industries, which may
be affected by factors related to quality and abundance of different kinds of raw
materials.

DESCRIPTION OF DATA AND VARIABLES

The data analyzed are the lithic components from Strata 2-5. Briefly, the data
include two types of observations : 1) piece-plotted artifacts and 2) artifacts collected by
spit and quarter meter square as "spit bag contents". Piece-plotted artifacts are generally
artifacts greater than or equal to 1 cm that are individually plotted in three dimensions,
and then individually weighed, measured, and classified. During laboratory field
analysis, spit bag contents are sorted according to raw material Wpe, portion, and
debitage type and then weighed as sub-groups and counted.

Categorical variables include the following : 1) raw material type, 2) Upper
Paleolithic tool type, and 3) blank, debris or debitage type. Raw material for each
artifact was identified using a geological list of raw material types which were then
grouped into seven classes (Table 6.1). For those artifacts which are retouched tools, the
de Sonneville-Bordes/Perrot typelist was used to identify'Upper Paleolithic tool types'
which were then further grouped into seven broad tool classes (Table 6.2). 'Blank, debris
or debitage type' refers to the kinds of lithic debitage produced during reduction
sequences, such as cortical flakes, trimming flakes, flake blanks, blade blanks, or cores.
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1
2
3
4
5
6
7

Note:

Table 6.L: Raw material gpes

flint
chert
phtanite
Iimestone
quartzite
ochre/hematite
other

type 7 utas excluded from analysis.

endscrapers
burins, percoirs, becs
blades, continuously retouched pieces
notches and denticulates
sidescrapers, raclettes
composite tools
diverse

Table 5.2: Grouped Upper Paleolithic tool types

1
2
J

4
e
J

6

Note: diaerse tools (consisting of l-ate Upper Paleolithic tools in secondary context) were
excluded from nnahtsis.

Table 6.3: Grouped blank or debitage types

1
2
J

4
5
6
7
8

trimming flakes
shatter
flakes
blades
burin spalls
cores
chunks
fire-cracked rock

Note: fire-cracked rock utas excluded from analysis,
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Artifacts were categorized into 30 types, which were then further grouped into eight
broad classes (Table 6.3).

Three variables - length, width, and thickness - were measured on piece-plotted
artifacts as indicators of size. For spit bags, artifacts were grouped by raw
material/debitage type combinations and then weighed by groups.

All statistical analyses were performed at the 95Vo significance level and utilize
frequency rather than weight data.

STIMMARY OF ANALYSES PERFORMED

Part 1 : Comparison between strata of frequencies for each categorical variable
(raw material, tooll, and debitage classes).

Comparison between strata of frequencies for cross-tabulated categorical
variables:

-tool class and raw material class
-tool class and debitage class (see Part 3)
-debitage class and raw material class

Comparison of size variables between tools made on flakes or blades and
flake/blade blanks (debitage gpes 3 and 4)

Inter-strata analysis of whole blades :
-comparison of frequencies of raw materials producing blades
-comparison of size of whole blades
-comparison of size of blades between raw material classes

Inter-strata comparison of cortical vs. non-cortical flint debitage

Analysis of variability of edge angles for endscrapers

Part 2

Part 3

Part 4

Part 5

Part 5

RESULTS

Par t  L : Comparison between strata of frequencies for each categorical variable
(raw material, tool, and debitage classes).

1 Comparison of tool classes is between Strata 2 and 3 only because of the small sample size for Strata 4 and 5.
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Tab le  6 .4 .  Raw MaEer ia l  F requenc ies :  S t raEa  2 -5

STRATUM=2

Grouped Material

MATCODE Freguency
Cumulatsive Cumulative

Percent Frequency Percent

f l i n t
chert
phEani te
l imestone
quartz i te

6 L . Z

5 3  . 8
6 4 .  5
9 7  . 4

1 _ 0 0 . 0

3  1 8 8
1 3 1

3 8
1 7  1 1

L 5  I

o L . z

z - 5

3 2 . 9

z . o

3  1 8 8
3 3  1 9
5 5 5  |

5 0  5 8
) z v )

STRATUM=3

Grouped Material

MATCODE Frequency
Cumulatiwe CumulaEive

Percent Frequency Percent

f l i n t
cherts
phtani te
1 imestone
qua r t z i t e

9 3 5  3 5 . 8
l _ 0 5 0  4 0 .  L
1 0 5 7  4 0 . 8
2 5 2 5  9 5 . 5
2 6 7 7  1 0 0 . 0

v 5 l )

r_ 14
1 7

1 4 5 8
> z

4 . 4
u . b

5 5 . i

3 . 5

MATCODE Frequency

STRATUM=4

Grouped Material

Cumulative Cumulative
Percent Freguency PercenE

f l i nc
chert
phtani te
l imesEone
guartz i . te

2 4 . 3
2 9 . 7
5 U . . 1

9 0 . 5
1 0 0 . 0

5 0

1
8 9
t 4

3 5
4 4
4 5

t34
1 4 8

z 1  . 5

5 . 4
0 . 7

5 0 . 1
9 . 5

STRATUM=5

Grouped Material

MATCODE Frecruencv
Cumulative CumulaEive

Percent  Freguency  Percent

f l i n t
chert
phtani te
I  imestone
qua r t z i t e

2 6  2 3 . 4
4 7  4 2 . 3
4 8  4 3 . 2

1 0 0  9 0 . 1
1 1 1  1 0 0 . 0

z o

2 1
I

1 1

2 3  . 4
1 8  . 9

0 . 9
{ b . 6

) . Y
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1 ) .Raw. material.-clas.s Gable 5.4, Figure 5. 1 )

Strata 2 and 3. Comparing Strata 2 and 3, the p-value for the chi-square test is
0.000 (df=4, value=462.334, n=7822). Strata 2 and 3 are significantly different with
respect to frequencies of raw materials by count. They differ in use of flint and
limestone while use of chert, phtanite and quartzite is not significantly different
between strata. Stratum 2 has a much higher relative frequency of flint than Stratum 3
(51.25Vo vs. 35.77Vo). Stratum 3 has a higher relative frequency of limestone than
Stratum 2 (55.7'l.Vo vs.32.87Vo).

Strata 2 and 4. Comparing Strata 2 and 4, the p-value for the chi-square test is
0.000 (df=8, value=1.L3.904, n=5353). Strata 2 and 4 are significantly different with
respect to use of flint (67.2570 vs.24.32Vo) and limestone (32.87Vo vs.60.'l.4Vo).

Strata 2 and 5. Comparing Strata 2 and 5, the p-value for the chi-square test is
0.000 (df=10, value=331 .364, n=5464). Strata 2 and 5 differ primarily with respect to use
of flint (51.25Vo vs.23.42Vo), chert (2.52Vo vs."l.8.92Vo), limestone (32.877o vs. 46.85Vo), and
quartzite (2.53Vo vs. 9.9'l.Vo).

Strata 3 and 4. Comparing Strata 3 and 4, the p-value for the chi-square test is
0.001 (df=8, value=239.062, n=2765). Strata 3 and 4 are also significantly different with
respect use of flint (35.TVo vs.24.32Vo) and quartzite (60.14Vo vs.55.7'l.Vo), while chert,
phtanite and limestone were not significantly different.

Strata 3 and 5. Comparing Strata 3 and 5, the p-value for the chi-square test is
0.000 (df=4, value=63.379, n=2728). Strata 3 and 5 differ with respect to use of flint
(35.77Vo vs. 23.42Vo), chert (4.35Vo vs. 78.92Vo), limestone (55.71Vo vs. 46.857o), and
quartzite (3.52Vo v s. 9.9'l.Vo).

Strata 4 and 5. Comparing Strata 4 and 5, the p-value for the chi-square test is
0.010 (df=5, value=15.088, n=251). Strata 4 and 5 differ with respect to limestone (60.17o
vs. 45.0Vo) and chert (5.41Vo vs. 18.58%). They are not significantly different with respect
to flint, phtanite, and quartzite.

Figure 6.1 shows the frequencies for Strata 2-5 and indicates that Stratum 3 is
more similar to Stratum 4 than to Stratum 2 with respect to raw material. There is a
general trend from Stratum 5 to Stratum 2 reflecting an increase in the use of flint and a
decrease in chert and quartzite. For limestone, the frequency increases from Stratum 5
to Stratum 4, followed by a decreasing trend through Stratum 2, with a substantial
decrease between Strata 3 and 2.

Flint is from non-local sources, Obourg flint near Mons, and Maastrichtian flint
in eastern Belgium and southern Holland. Phtanite is found near Ottignies. Limestone
is local, found in the limestone cliffs. Quartzite is also locally available in the form of
river cobbles. Both flint and phtanite are of good quality, suitable for a range of
reduction techniques. Limestone and quartzite are of lesser quality, but are still useable.
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2a ) .Upp..er.Pa!.ep.l.ithi.q. .tool..type (Tabl e 6. 5, Fi gure 5. 2 )

Comparing Strata 2 and 3, the p-value for the chi-square test is 0.191 (df=5,
value=7.430, n=208). The two strata are not significantly different with respect to tool
tyPes Present. Flowever, Figure 5.2 shows the existence of some minor differences in
frequencies of blade tools, notches and denticulates, and sidescrapers. There is an
inverse relationship between blades and notches/ denticulates. Stratum 2 has a higher
frequency of blades while Stratum 3 has a higher frequency of notches/denticulates.
Stratum 2 also has a higher frequency of sidescrapers/raclettes while Stratum 3 has a
higher frequency of burins/pergoirs/becs; however, these differences are not
statistically significant.

2b)..Mi.ddLeP..a.les.li-thic.too.l.typc(Table6.5a)

The small sample size of Mousterian tools from Strata 4 and 5 prevents statistical
comparison of these strata. Table 6.5a summarrzes their frequencies.

3 ) .B..lank .or .d.ebi taee..type (Tabl e 5. 5, Fi gure 6. 3 )

Strata 2 and 3. Comparing Strata 2 and 3, the p-value for the chi-square test is
0.000. The two strata are significantly different with respect to blank or debitage type.
They primarily differ in relative frequencies of shatter, flakes, and blade blanks.
Stratum 2 has a higher relative frequenry of shatter than Stratum 3 (12.55Vo vs. 4.517o) as
well as a slightly higher frequency of blade blanks (70.MVo vs.8.22Vo). Stratum 3 has a
higher relative frequency of flakes than Stsatum 2(60.02Vo vs.49.81.Vo).

Strata 2 and 4. Comparing Strata 2 and 4, the p-value for the chi-square test is
0.000 (df=7, value=80.937, n=5?15). Stratum 4 has a higher relative frequency of cores
and a lower relative frequency of trimming flakes and shatter while Stratum 2 has an
opposite relationship.

Strata 2 and 5. Comparing Strata 2 and 5, the p-value for the chi-square test is
0.000 (df='1.4, value=366.'1.02, n=7933). Stratum 5 has the lowest relative frequency of
trimming flakes, and shatter, and a higher relative frequency of flakes and chunks
relative to Stratum 2.

Strata 3 and 4. Comparing Strata 3 and 4, the p-value for the chi-square test is
0.000 (df=7, value=49.828, n=2758). The two strata are also significantly different with
respect to blank or debitage type, primarily trimming flakes and flakes. Stratum 3 has a
higher frequency of trimming flakes then Stratum 4 (21.60Vo ys.'1,4.087o) and a higher
frequency of flakes (60.02Vo vs.5'l.,.4'l.Vo). Stratum 4 also has a higher frequenry of cores
than either Stratum 3 or Stratum 2.

Strata 3 and 5. Comparing Strata 3 and 5, the p-value for the chi-square test is
0.000 (df=7, value=135.629, n=2729). The differences are similar to the comparison
between Strata 2 and 5.
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Tab le  5 .5 :  Uppe r  Pa leo l i t h i c  Too l  C lasses  -  S t raEa  2  and  3

- - - -  STRATUM=2 - - - -

TOOLSMl Freguency Percent
Cumulatiwe Cumulative

Freguency PercenE

endscrapers
bur ins /pergoi rs , /becs
reEouched b lades,  CRPs
notches. /  dent  i  cu laEes
s idescrapers /  rac leCEes
composi te

TOOLSMl

2 '7  25 .5
J r  2 9 . 2

5 8  6 4 . 2
9 3  8 7 . ' l

1 0 4  9 8 . 1
1 0 5  l _ 0 0 . 0

z t

3 7
z )
1_1

2

2 5 . 5
? a

3 4 . 9
2 5  . 6

r . 0 . 4
L . >

Frequency
CumulaEive Cumulative

Percent  FreguencY Percent

endscrapers
bur ins, /perqoi rs  /becs
retouched b lades,  CRPs
no tches  /denE icu la tes
s  i desc rape rs  /  r ac  I e tLes
comoosi te

TABLE OF

2 7
8

z o

3 5
5
1

STRATUM BY

2 7
3 5
t ) - L

9 6
1 0 1

z o . >
3 4 . 3
5 9 . 8
> , t . r

9 9 . 0
1 0 0 . 0

2
L  . 5 2 6 | J

0 . 4 " 7 1 2

L  . t ' v

1_  |  LOz
L . 4 7 ] - 2  |
- 0 . 4 7 t  I

0 . 4 8  |  4 9 . 0 4
0 . 9 8  |

2 6 . 5
7 . 8

2 5 . 5
3 4 . 3

4 . 9
1 . 0

TOOLSMl

STRATT'M

Frequency I
Expected I
Deviat ion I
Percent  I
Row Pct I

TOOLSMl

Co1  PcE  l endsc rap lbu r i ns  l b l ades  Ino t /den t . l s i desc rp l compos  I  To ta l
+ - - - - - - - - + - - - - - - - - + - - - - - - - - + - - - - - - - - + - - - - - - - - + - - - - - - - - +

z t

z /  - 5 r Y
- u . 5 - L v

L Z . > O

2 5  . 4 ' 7
5 0 . 0 0

b .  I I f , +

- 2 . L 1 5
L . > Z

3  . 7 7
3 3 . 3 3

I
5 . 8 8 4 5
.>

3 7 2 5  1 1 1
3 2 . t 0 6  |  3 0  . 5 ' 7 7  |  8 . 1 5 3 8
4 . 8 9 4 2  |  - 5 . s " t 7  |  2 . 8 4 6 2

L 0 5

5 0 . 9 6
5 4 . >  L

z b l 3 5

t 2  . 5 0  |  1 6 . 8 3
2 5 . 4 9  I  3 4 . 3 1

I  J 9  .  J  J

5 3 6 0
5 V  .  Z t  2 6  . 6 )

1 a  n a  |  <  t o
L L . W L  I  J . ' J

2 3  - 5 8  |  1 0 . 3 8
4 L . 5 7  |  6 8 . 7 5

4 . 1

z o . + 6 L

u . > L > z

L Z . > 6

2 5  . 4 7
q n  n n

3 0 . 8 9 4  |  2 9  . 4 2 3
1 1 5 4  |  - 4 . 8 9 4  |  5 . 5 7 6 9

5
I  -  6 q O Z

- z . o + o
)  A i

/  o n
3  . 8 5
|  . 6 C

6 6  . 6 7

Tota l C . A t 2
5 . 7 1 1  . 6 9

3  208
L . 4 4  1 0 0 . 0 0

t14



! F

C)

q 0

a a
E . s
()

q

Er
E 6
Y^ r)
c t F

' 6

+

cl
\o
0,)
t-

5D

()
a U
O J

Q O
o =

o
€J
u
a

o
x

X H
Y q

+ a,)
! 4 !
l c !
9 =
- !

C
c)
0

f t o
v E
7 c l
5 o r
F c

!'t L

? a
^{) I

V t Q | f . C t e t C r f t O( ? ( . I C I  6 I E F

luarJad



T a b l e  6 . 5 a .  F r e q u e n c i e s o f  M i d d 1 e  P a l e o l i E h i c  T o o l s  f o r  S t r a t a  4  a n d  5

STRATUM=4

Cumulative Cumulative
MPCODE1 Frequency Percent Frequency Percent

Sidescrapers 1
Notches 2

MPCODEL Frequency

3 3 . 3  1  3 3 . 3
O O . /  5  I U U . U

> I K A I U I V T = f ,

Cumulative CumulaEive
Percent  Frequency PercenE

Lewa l l o i s  f l ake
Sidescrapers
Bur ins
R a c l e t t e s '
Dent icu lates

1
2
L
1
1

1
?

4
5
5

r o .  /

5 0 . 0
6 6  . 7
8 3  . 3

1 0 0 . 0
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T a b 1 e  6 . 5 .  D e b i t a q e  F r e q u e n c i e s :  S t r a t a  2 - 5

Grouped Deb i tage

DEBCODE Frequency
Cumula t ive  Cumula t ive

D o r ^ a h l -  F ' r a d r r a n a \ t  P e r a e n tr  r  v Y s v . r v J

t r imming f lakes
sha t te r
f  lakes
b lades
bu r i n  spa l l s
co res
chunks

IJIAbLU.IJ.6

2 0 . 2  1 0 5 3
t z . 5  r / u b
4 9 . 8  4 2 9 8
1 0 . 8  4 8 6 2

0 . 1  4 8 6 8
0 . 5  4 9 0 0
) .  u  ) z v +

I . U f J

5 5 3
2592

5 6 4
6

3 Z

3 0 4

2 0  . 2
3 2  . 8
8 2  . 6
9 3  . 4
v J . f

9 4 . 2
1 0 0 . 0

STRATUM=3

Cumulative Cumulative
Frequency Percent  Frequency Percent

t r imming f lakes
shaEter
f lakes
blades
bur in spa1ls
co res
chunks

I JEISLIJ IJE

5 6 5
I . L  U

1 5 7  0

2
1 0

1,32

2 t  . 6

O U . I

6 . 2

0 . 1
0 . 4
5 . 1

5 5 5
6 8 3

z z a 5

2468
2 4 7  0
2480
2 6 1 2

z L .  o

6 ( ) .  J

9 4 . 5
:r. l . o

9 4 . 9
1 0 0 . 0

Cumulat ive Cumulat ive
Preguency Percent Frequency Percent

t r imming f lakes
sha t te r
f l akes
b lades
co res
chunks

2 0
'l

7 3
1 4

1

1 A  1

5 . 0
5 1 . 8

9 . 9
0 . 7

l . t ' . . f

2 0
2 7

t  0 0
1 1 4
r l _ l

1_41

1 A  a

t - 9  . 1
' 7 0 . 9

8 0 . 9
B t _ . 5

1 0 0 . 0

---- STRATUM=S

DEBCODE FreguencY
Cumulat ive Cumulat ive

F'ercent  Frequency Percent

t r imming f lakes
shat ter
f lakes
blades
co res
chunks

6
1

1 0
5

z o

5 . 5
0 . 9

5 6  . 4
9 . 1

z 5  -  o

6
7

b v

8 4
1 1 0

o . q

6 2 . ' 7

/ b . q

1 0 0 . 0
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STRATIIM
Frequency
P e r c e n t
Row Pct

T a b l e  6 . 6 ,  c o n , t l n u e d

TABLE OF STRATUM BY DEBCODE

DEBCODE (Grouped Deb i tage )

C n l  D n f  l f r i m m i F ^ l ^ L ' - F F ^ F  l F l - L ^ -  r L r ^ r ^ -  I
I  * - * ^ ' r . . * ^ r 9  l > r l a L L s r  l r r 4 [ c >  l u a q u e s  I

99  |  1103  |  37 ' , 7
2 . 8 9  |  3 2 . 2 t  |  1 1 . 0 1
s . 0 5  |  5 6 . 4 2  |  L 9 . 2 8

6 3 . 8 7  |  5 4 . 0 2  |  6 6 . 7 3

'1 'Otar

)  /  . l _ u

r 2 7  0
3 1  . 0 9

4 l l s  I  4

f - L

1  / O

4 . 0 2
3 2 . 9 0

8 3 9
2 4 . 5 0
6 6 . 0 6
4 1 . 0 9

5 0 . 9 4
z  - o 4

. r o

L . 3 4
c Y  . . + o

2 . 2 5

2 L
0 . 5 1
1 . 0 7

5 6 . 7 6

0  . 2 9  |  2 . e 3
0 . ' 7 9  |  ' 7  . 6 4

2 ' 7 . 0 3  |  3 0 . 1 2

1 6 9
A  O A

I  . 6 4
5 '7  . 29

1 0 5
3  . 1 0
8 . 3 5

3 5 . 9 3

2 t  6
|  0  . 1 - B
I  0 . 3 1
|  7 5 . 0 0

3 1  2
|  0 . 0 6
|  0 . 1 6
|  2 s . 0 0

4 1  0
|  0 . 0 0
I  0 . 0 0
I  0  . 0 0

0
0 . 0 0
0 . 0 0
0 . 0 0

1 5 5
4  . 8 2

1 2 . 9 9
z Y  - z u

L 5

0  -  3 8
L Z  -  2 6

2 . 3 0

1 0
0  . 2 9

1 0 . 7 5
L . 7 7

1 0 5
3  . l _ 0|  0 . 4 4  |  0 . r 2

|  1 4 . 1 s  |  3 . ' 7 ' , 1
I  s . 0 8  |  2 . 5 8

s l  1
0 .15  |  0 . c3
5 . 3 8  |  1 . 0 8
1 . 5 9  |  0 . 6 5

9 3
2 . 7 2

STRATIIM
Frequency
P e r c e n t
Row Pct
a n l  D ^ F  l . 1 . r r r r i n c n l  l n n r a c  l n h r r n l r <  |  T a t - a l

+ - - - - - - - - + - - - - - - - - + - - - - - - - - +

DEBCODE (Grouped Deb i tage )

1 0  I 9 7

1 8 0
5 . 2 6
9  . 2 r

5 5 . 9 0

1 9  5 5
)  /  .  _ L U

L 2 7  0
3 ' /  . 0 9

a u o

3  . 1 0
t-

0 . 0 3
0 . 9 4
2 . ' 7 0

5
0 . 1 5
5 . 3 8

1 3  . 5 1

1 9
0 . 5 5

L '7  . 92
5 . 9 0

z o

4 . 7 6

6 . U  /

9 3
2 . 7 2

B  3 7
1 - . 0 8

J  Z Z  J . r Z +

9 . 4 0  1 0 0 . 0 0
T o t a l

0  . 2 3
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Strata 4 and 5. Comparing Strata 4 and 5, the p-value for the chi-square test is
0.028 (df=5, value=l.4.153, n=255). The two strata are significantly different with respect
to trimming flakes (14.0870 vs. 5.31.7o), shatter (4.9370 vs. 0.887o), cores (0.707o vs.4.427o).
They are similar with respect to flakes, blades, and chunks.

Figure 6.3 shows the frequencies for Strata 2-5 and indicates that with respect to
debitage frequencies, Stratum 3 is more similar to Stratum 2 than to Stratum 4, an
interesting fact since Stratum 4 may be assigned to the "Mousterian" while Strata 3 and
2 are assigned to "Aurignacian" on the basis of retouched tool assemblages.
Interestingly, there is not a significant increase in the frequency of blade blanks from
Stratum 5 through Stratum 2. The relative frequency is very gradually decreasing from
Stratum 5 to 3, with a slight increase (0.65 to 0.73) from Stratum 3 to Stratum 2. For flake
blanks, there isadecreasefromStratum 5to4,  an increasefrom 4to3,  fo l lowedbya
substantial decrease from 3 to 2, which perhaps corresponds to the increase in blades.

Paft 2: Comparison between strata of frequencies for cross-tabulated categorical
variables :

1) Tqol.cla.Es..a.nd..{aw_material.clas.s.(Tables 6.7 and 6.8, Figure 6.4)

Due to small sample sizes for retouched tools, this analysis can only be used to
compare Strata 2 and 3.

No tools were produced on phtanite in Stratum 3 and very few in Stratum 2.
Therefore, the chi-square test was performed with phtanite excluded.

For Stratum 2 (phtanite excluded), the p-value for the chi-square test is 0.349
(df=1.5, value=l6.5'1.6, n=702). When phtanite is included, similar results are obtained.
Different tool types are not being made preferentially on different raw materials.
FIowever, Table 7a shows that far more tools are being produced on flint and limestone
than on chert, phtanite, or quartzite. The general pattern is one in which flint and
limestone are chosen over other materials, but where specific tool types are not made
preferentially on different materials.

For Stratum 3, the p-value for the chi-square test is 0.426 (df=15, value=15.364,
n=102). Tools are again produced non-differentially on different raw materials.

Figure 4 shows side-by-side frequency charts for Strata 2 and 3.

2).D...eb.itag.e.class..a.nd.raw.ma.ter.ia!.class (Tables 5.9 and 6.10, Figures 6.5 and 6.5)

Stratum 2. For Stratum 2 (Table 6.9), the p-value for the chi-square test is 0.000
(df=24, value=928.1.31, n=5204). The range of debitage types produced is non-randomly
distributed across raw material types. For flint, frequencies of trimming flakes and
shatter are higher than expected, and frequencies of flakes, blades, and chunks are
lower than expected. For limestone, the exact opposite is true, possibly due to lack of
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Tab le  6 .7 .  Too l  C lass *Ma te r i a l  C lass :  S t ra tum 2

TOOLSMl
Freguency I

TABLE 1 OF TOOLSM1 BY MATCODE
CONTROLLING FOR STRATLIM=2

MATCODE (Grouped Material )

Expected
Deviat ion
Percent
Row Pct
C o l  P c t  l f l i n t  l c h e r t  l p h t a n i t e l l i m e s t n e l q u a r t z t e l Tota l

) 1

2 5  . 4 7

end- z 3 0  |  1 t  2 1  1
s c r a p e r s  |  1 9 . 3 5 8 0 . 7 5 4 2  |  0 . 5 0 9 4  |  5 . 8 5 8 5  |  0 . 5 0 9 4

3 . 5 4 1 5
z L .  t v

6 f  .  _ l _ v

3 0 . 2 6

- 0 . ' 7 6 4  I  0 . 4 9 0 5  I  - 3 . 8 5 8  |  0 . 4 9 0 5
0 . 0 0
0 . 0 0
0 . 0 0

0 . 9 4

"  
? n

5 0 . 0 0

1  . 8 9
1  A 1

8 . 7 0

0  . 9 4
3 . 7 0

5 0 . 0 0

b u r i n s ,  |  4 1  0 l  0 l  0 0
0 . 0 7 5 5
- 0 . 0 7 5

0 . 0 0
0 . 0 0
0 . 0 0

.t

a l l

p e r q o i r s , l  2 . 8 6 7 9  |  0 . 1 1 3 2  |  0 . 0 7 5 5  I  0 . 8 5 7 9
becs t . 1 . 3 2 t  |  - 0 . 1 1 3  I  - 0 . 0 7 5  |  - 0 . 8 6 8

3 . ' 7 7
1 0 0 . 0 0

5 . 2 6

0 . 0 0
0 . 0 0
0 . 0 0

0 . 0 0
0 . 0 0
0 . 0 0

0 . 0 0
0 . 0 0
0 . 0 0

retouched |  27 3 7

3 4 . 9 1

b lades 2 6 . 5 2 8  |  t . 0 4 7 2 0 . 6 9 8 1  |  8 . 0 2 8 3  I  0 . 6 9 8 1
0 . 4 7 ] - 7  I  0 . 9 5 2 8 0 . 3 0 1 9  |  - 1 . 0 2 8  |  - 0 . 6 9 8

2 5  . 4 7
7 2 . 9 ' 7
3 5 . 5 3

1 C.q

66  .5 ' 7

0 . 9 4
z .  t v

5 0 . 0 0

6 . 6 0
] -8 .92
3 0 . 4 3

0 . 0 0
0 . 0 0
0 . 0 0

notches ,
d e n t i -
c u l a t e s

t 4  I  0 0  |  1 0  |  1 2 5

2 3 . 5 8

t 7  . 9 2 5  |  0 . 7 0 ? 5 0 . 4 ' 7 ! ' 7  |  5 . 4 2 4 5  I  0 . 4 7 r . ?
- 3 . 9 2 5  |  - 0 . 7 0 8 - 0 . 4 7 2  |  4 . 5 7 s s  |  0 . 5 2 8 3

L 3 . 2 1
5 5 . 0 0
t 8  . 4 2

0 . 0 0
0 . 0 0
0 . 0 0

0 . 0 0
0 . 0 0
0 . 0 0

9  . 4 3
4 0 . 0 0
4 3  . 4 8

0 . 9 4
4 . 0 0

5 0 . 0 0

s ide -  |  7 0 t  3 1 1

1 0 . 3 8

s c r a p e r s  |  7 . 8 8 5 8  |  0 . 3 1 1 3 0 . 2 0 7 5  1 2 . 3 8 5 8  1 0 . 2 0 7 5
- 0 . 8 8 7  |  0 . 6 8 8 7 - 0  . 2 0 8  |  0  . 5 1 3 2  |  - 0  . 2 0 8

6 . 5 0
b J .  b +

9 . 2 1

0 . 9 4
q  n q

? ?  ? ?

0 . 0 0
0 . 0 0
0 . 0 0

2 . 8 3
a 1  1 1

1 3 . 0 4

0 . 0 0
0 . 0 0
0 . 0 0

compos i te
too ls

0 t  r .

1  . 8 9

L . 4 3 4  |  0 . 0 5 6 5 0 . 0 3 7 ' 7  |  0 . 4 3 4  |  0 . 0 3 ' 7 7
- 0  . 4 3 4  |  - 0 . 0 5 ? - 0 . 0 3 8  |  0 .  s 5 6  I  - 0  -  0 3 8

0  . 9 4
5 0 . 0 0

1 . 3 2

0 . 0 0
0 . 0 0
0 . 0 0

0 . 0 0  |  0 . 9 4
0 . 0 0  |  5 0 . 0 0
0 . 0 0  |  4 . 3 5

0 . 0 0
0 . 0 0
0 . 0 0

'15
'7 ] - . 70

3
2 . 8 3

2 2 3
1  . 8 9  2 t . 7  0

z  L v o

t  . 8 9  1 0 0  . 0 0
Total
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Frequency
Expected
Dev ia t ion
Percent
Row Pct

t r imming
f l a k e s

shat te r

f  Lakes

b lade
b lanks

bur in
spa l  1  s

chunks

Total
3 2 . 8 8 2  . 6 3

T a b l e  6 . 8 .  D e b i t a g e  C l a s s * M a t e r i a l  C 1 a s s :  S t r a t u m  2

TABLE 1 OF DEBCODE BY MATCODE
CONTROLLING FOR STRATUM=2

DEBCODE ( Grouped Debitage ) MATCoDE (Grouped Material )

C o 1  P c t  l f l i n t  l c h e r t  l p h t a n i t e l l i m e s t n e l q u a r t z t e l
- - - - - - - - - + - - - - - - - - + - - - - - - - - + - - - - - - - - + - - - - - - - - + - - - - - - - - +

t 2  |  3 t  8 5 t  s9 4 8
b 4 f  .  u  /

3 0 2 . 9 3
1 8 . 2 2
q n  o ?
2 9 . 7 4

587
4 0 0 . 0 3
J . 6 b  .  v  /

L L . Z O

8 9  . 8 9
1 8 . 4 1

1205
1 5 8 7 . 9
- 3 8 2 . 9

4 6  . 4 9
3 7  . 8 0

2'7 4
3 4 5 . 5 1

5 . 2 7
4 8 . 5 8

8  . 5 9

z o . 5 v )  |  / . b o y J ,  I  J . l o . z l ,  I  z t .  t z L
- 4 . 6 8 9 1 - 2 6 L . 2 1 - 2 2 . 7 2- 1 4  . 3

0  . 2 3
1 . 1 4
9 . 2 3

0 . 2 3
1 . 8 4
9  . 2 3

0 . 0 6
0 . 2 8

0 . 0 0
0 . 0 0
0 . 0 0

0  . 4 8

0 . 1 3
I  - 2 4

L 6  - . t Z

0 . 0 0
0 . 0 0
0 . 0 0

0  . 0 2

2  . 6 3

- v  .  z z

0 . 0 4
u .  o o
) - 2 6

8 . 0 7
4 . 9 ' 7

0 . 0 0
0  . 0 0
0 . 0 0

0 . 2 1
3 4 . 3 8

u .  b 4

2 . 3 4
{ U .  T J

? . 1 3

0 . 1 0
0  . 4 7
3 . 6 5

l - u f 5

20  -23

6 5 3

),2 -55

z > J  z

, q  q 1

564

t - 0 . 8 4

o

0 . 1 2

5 Z

U .  O I

3 0 4

5 . 8 4

5204
1 - 0 0 . 0 0

L2 5 3
t6 .3 t2  |  4  . ' 7  683  |  2 ) -4  . 7  |  17  .  191
- 4 . 3 1 2  |  - 4 . 7 6 8  l - 1 6 1 . ?  l - 1 5 . 1 9

- - - - - - - - - + - - - - - - - - + - - - - - - - - + - - - - - - - - + - - - - - - - - + - - - - - - - - +

5'7 L 2 0 t 9 4
64 . "75  |  r 8 .92 '1  |  852 .2 ) .  |  68 .23 '7

2 . 2 4 9 8  |  6 . 0 ? 3  |  3 4 8 . 7 9  |  2 s . ' 7 6 3

L . 0 2
6 .  r z

3  . 1 0

2 3 . 0 8
4 6 . 3 3

4 . 5 9
4 2 . 3 8
1 ?  q ?

0  . 0 2

0 . 7 3

1  . 8 1

) r . f 4  |  b ) . / >  |  l v . L t  I  o d . o r
- - - - - - - - - + - - - - - - - - + - - - - - - - - + - - - - - - - - + - - - - - - - - + - - - - - - - - +

1 9 239 z >

1 4 . 0 8 9  |  4 . 1 1 8 4  |  1 8 5 . 4 4  |  1 4 . 8 4 8
4 . 9 1 0 8  |  2 . 8 8 1 5  |  5 3  .  s 5 5  |  1 0  . 1 5 2

2 . 5 8

0  . 3 7
3 . 3 7

L q . a z

0 . 0 2

0 . ' 7 ' 7

- - - - - - - - - + - - - - - - - - + - - - - - - - - + - - - - - - - - + - - - - - - - - + - - - - - - - - +

3 . 5 7 5 5  |  0 . 1 4 9 9  |  0 . 0 4 3 8 r . 9 7 2 7  |  0 . 1 5 8
1 . 3 2 4 4  I  0 . 8 5 0 1  |  - 0 . 0 4 4 - 1  q ? ?  |  - n  1 q R

0 . 4 8
4  . 4 3

1 8 . 2 5

0 . 0 0
0 . 0 0
0 . 0 0

0 . 0 5

2 . 1 9

0 . 1 0
8 3 . 3 3

u . 1 0

- - - - - - - - - + - - - - - - - - + - - - - - - - - + - - - - - - - - + - - - - - - - - + - - - - - - - - +
l 1

0 . 7 9 9 4  |  0 . 2 3 3 7  |  1 0 . 5 2 1  |  0 . 8 4 2 4
0 . 2 0 0 5  1 0 . 7 5 6 3  t 0 . 4 ? 8 9  |  2 . 1 5 7 5

1 5
1 9 . 6 0 3
- 3  . 5 0 3

0  . 3 1
5 0 . 0 0

0 . 5 0

- 3 3 . 2 3
2 . 9 4

q o  ? ?

4 . 8 0

- - - - - - - - - + - - - - - - - - + - - - - - - - - + - - - - - - - - + - - - -  -  -  -  - +  - - -  -  - - - - +

l 5 3 l  1 8 1  2 L Z Z \ >

t 86  . 23  |  ' 7  . 5942  |  2 .2 t98 q q  a q ' l  I  A  n n ? 1

2 2 . 0 4 9  |  0 . 9 9 5 9
0 . 1 7
2 . 9 5
6 . 5 ' l

- - - - - - - - - + - - - - - - - - + - - - - - - - - + - - - - - - - - + - - - - - - - - + - - - - - - - - +

0  . 0 2

0 . 7 7

1 0  . 4 0 5

5 . 9 2
1 3  . 8 5

1 3 0
2 . 5 0

3  1 8 8
6 r . z o

< x

n  ? ?
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T a b l e  5 . 9 .  D e b i t a g e  C l a s s * M a t e r i a l  C l a s s :  S t r a t u m  3

TABLE 2 OF DEBCODE BY MATCODE
CONTROLLING FOR STRATTM=3

DEBCODE (Grouped Debi-tage ) MATCODE (Grouped Mater ia l  )

Freguency I
Expected I
Devj.at ion I
Percent
Row Pct
C o l  P c t  l f l i n t  l c h e r t  l p h t a n i t e l l i m e s t n e l q u a r t z t e l
- - - - - - - - - + - - - - - - - - + - - - - - - - - + - - - - - - - - + - - - - - - - - + - - - - - - - - +

tr imming
f lakes

s h a t t e r

f lakes

blade
blanks

3 4 0
2 0 2 . 2 5
L 5  I  -  t  3

1 3 . 0 2
5 0 . 1 8
3 5 . 3 5

6 3
+ z - 2 4

2 0  . ' 7  5
2  . 4 r

5 3 . 3 9
o .  / q

404
562

- r -58
r ) . 4  /
z > . t 5
4 3  - 2 1 ,

9 4
t o . > o z

1 ? . 0 3 8
3  . 6 0

r * 3  -  I  Z

1 0 . 0 5

I
3  . 5 7 9 5

- 2 . 5 8
0 . 0 4

1 0 . 0 0
0 . 1 1

3 2
47  .251 ,
- 1 5 . 2 5

L . 2 3

3  . 4 2

o  . 2 3
1 . 0 6
5 . 2 6

0  . 8 4 9 9
0 . 2 3
5 . 0 8
5 . 2 5

0  - 2 7
3 . 2 6
o .  a g

0 . 0 0
0 . 0 0
0 . 0 0

0 . 1 9
5 0 . 0 0

, , !  ? o

1 2 . 1 2
1 4 . 0 4

0 . 0 8
0 . 3 5

t t . '7  5

2L0
2 4 . 5 5 9  |  3 . 6 ' , 7 7 3  I  3 1 5 . 3 8  |  1 9 . 0 3 5

Tota l

5 5 5

2 t  . 6 3

1 1 4

1 5 7  0

O U . I I

z L 5

8 . 2 3

- t - 8 . 5 6  |  - 7 . 6 7 ' 7  |  - 1 0 5 . 4  |  - 1 2 . 0 4

8 . 0 4
3 7 . L ' 7
1 4  . 4 0

0  . 2 ' l
1 . 2 4
7 . 9 5

0 . 0 4
0 . 8 5
1 . 1 4

- - - - - - - - - + - - - - - - - - + - - - - - - - - + - - - - - - - - + - - - - - - - - + - - - - - - - - +

6 t  2 1  4 6  |  1
5 . 1 5 0 1  |  0 . 7 5 8  I  5 5 . 8 6 7  |  3 . 9 7 5 5

L . 2 3 2
0 . 0 8
a  .  o v

t a .  /  o

- 1 9 . 8 ?  |  - 2 . 9 ' 7 5
r .  / o

3 8 . 9 8
J . I O

- - - - - - - - - + - - - - - - - - + - - - - - - - - + - - - - - - - - + - - - - - - - - + - - - - - - - - +

6 4 . 9 1  |  5 2 . 9 4  |  6 9 . 6 2  |  
' 7 7 . 2 7

' 74  
|  9 1 0 1 5 6 B

6 8 . 5 2 2  |  1 0 . 2 1 8  I  8 7 5 . 3 5  |  5 2 . 8 9 4
5 . 4 7 ' 7 8  t - 1 . 2 1 8  1 1 3 8 . 5 4  1 1 5 . 1 0 6
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identification of limestone shatter which look like natural roof fall spall and which
erode more than flint shatter. For chert, frequencies of trimming flakes are lower than
expected and freguencies of chunks are higher than expected. For all other debitage
classes, flint and limestone are similar and differ as a group from chert, phtanite, and
quartzite.

Stratum 3. For Stratum 3 (Table 5.10), the p-value for the chi-square test is 0.000
(df=24, value=330.450, n=2512). The range of debitage types produced is again non-
randomly distributed across raw material types. For flint, frequencies of trimming
flakes, shatter, and blades are higher than expected and frequencies of flakes and
chunks are lower than expected. For limestone, the frequency of flakes is higher than
expected and frequencies of trimming flakes, shatter, and blades are lower than
expected. For chert, the frequency of trimming flakes is lower than expected.

Figure 6.5 shows side-by-side frequency charts for Strata 2 and 3.

Stratum 4. For Stratum 4, the chi-square test was not performed due to small
sample size. Qualitatively, the following is observed. For trimming flakes, 50Vo were
produced on flint and 507o on limestone. For flakes, 58.9Vo were produced on limestone
and24.6Vo on flint. for blades ,71.4Vo were produced on limestone nd21..43Vo on flint.

Stratum 5. For Stratum 5, the p-value for the chi-square test is 0.000 (df=3,
value=75.362, n=713). For trimming flakes, 66.77o were produced on limestone and
33.3Vo on chert. For flakes, Y.8% on limestone and 20.97o on chert. For blades, 40Vo on
limestone, 40Vo on chert, and20Vo on flint.

Figure 6.6 shows side-by-side frequency charts for Strata 4 and 5.

Part 3 : Comparison of size variables between tools made on flakes or blades and
flake-blade debitage (types 3 and 4) (Table 5.11)

This section compares the size measurements (length, width, and thickness)
between flake and blade blanks and tools made on flakes and blades for Strata 2 and 3
only. In Table 6.1L, the frequency tables show the samples being compared. Tests of
normality for each of these variables showed that none were normally distributed, and
that log transformation was necessary. Two-sample t-tests (alpha = .05) between blanks
and tools were performed for each variable, using piece-plotted artifacts, and the results
are summarized below. A similar analysis was attempted to compare core tools with
cores/chunks; however, the small sample size for core tools prevented reliable results
from being obtained.

Strata 2 and 3 are similar for the logs of all three size variables, with the pattern
in both strata that tools are significantly different from unretouched flake and blade
blanks in log(length) and log(thickness) but similar in log(width)2. For all variables and

2 While the results of t-tests on the original variables are given, the results are spurious because the assumption of
normalitv is not met.
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Variable p-value Results Blanks vs. Tools

length 0.0515 Ho accepted

width 0.2095 Ho accepted

thickness 0.0389 Ho reiected T>B

log (length) 0.0131 Ho reiected T>B

loe (width) 0.2836 Ho accepted

log (thickness) 0.0041 Ho reiected T>B

for both strata, tools are larger than flake and blade blanks. Thus, even accounting for
possible reduction of tools in resharpening and use, tools are still larger than blanks.
There seems to be selection by size of blanks for retouch into tools. The similarity
between blanks and tools for width may be due to side edge retouching on tools. One
hypothesis is that the original blanks selected for sidescrapers may have been selected
for size, but edge resharpening would reduce the width of tools to be comparable to
that of unretouched blanks.

TABLE 5.12

STRATUM 2

STRATUM 3

Variable p-value Results Blanks vs. Tools

length 0.0004 Ho reiected T>B

width 0.1796 Ho accepted

thickness 0.0003 Ho reiected T>B

loe (length) 0.0001 Ho reiected T>B

loe (width) 0.3300 Ho accepted

log
(thickness)

0.0005 Ho rejected T>B

When flake and blade blanks and tools made on flake and blade blanks are
pooled (that is, pooling all artifacts of debitage types 3 and 4, whether they are tools or
not) to compare size differences between strata, the following results are obtained.
Strata 2 and 3 are significantly different with respect to log(width) and log(thickness)
such that blanks and tools in Stratum 2 are wider and thicker. Even in variables where
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the null hypothesis is accepted, the means of measurements of artifacts in Stratum 2 are
slightly higher.

TABLE 6.13

COMPARISON OF STRATA 2 AND 3 :

Variable p-value Results 2 versus 3

lensth 0.2536 Ho accepted

width 0.0000 Ho reiected 2>3

thickness 0.0096 Ho reiected 2>3

log (leneth) 0.2363 Ho accepted

log (width) 0.0000 Ho reiected 2>3

log
(thickness)

0.0207 Ho rejected 2>3

Part 4: Analvsis of whole blades :

A series of analyses on whole blades were also performed in order to describe
the similarities or differences in whole blades between Strata 2 and 3, examining the
raw materials on which blades were produced, the overall size difference in blades
between the two strata, and a comparison of the size of blades between raw material
types. The data set was composed of all lithics with debitage type 4 (blades) and with
portion equal to'\ly'" (whole).

1) .somparis.on.o.f .fr.e.quenci.e.s.ef .{aw-.materialE.produe.rngb.la.des..betw.e.en.$.trata

Comparing Strata 2 and 3 (see Figure 5.5), the p-value for the chi-square test
comparing between strata was 0.290 (df=3, value=3.749, n=82). Therefore, the null
hypothesis is accepted that the two strata are not significantly different with respect to
the distribution of blades across raw material types. The distribution of blades across
raw material types is similar for both strata. There is an inverse relationship between
flint and limestone that is not statistically significant.

2).comparison.e.f .$.rz.e..oj.w.hple.blades

Two-sample t'tests were performed for each size variable to compare the two
strata. There are no significant differences between the two strata for any size variable.
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3) .comparison. p.f .s.rz.e..o.f . blades. b.e.trseen .{arr_ mater.ial. tWeE

Two-way MANOVA analysis was performed to compare the log-transformed
size measurements on whole blades to determine similarities or differences in size due
to stratum or raw material. The results show that only log(length) and log(thickness)
are significantly different among blades and that the differences are due only to raw
material and not to differences between strata. Multiple comparisons using least-
squares means additionally showed that the only differences are between flint and
Iimestone. This likely reflects differences in original raw material size.

Part 5: Inter-strata comparison of cortical versus non-cortical flint debitage

This section compares cortical versus non-cortical flint between Strata 2 and 3.
The p-value for the chi-square test is 0.021 (df=l, value=S.297, n=7392), indicating that
the two strata are significantly different. Stratum 2 has more cortical flint debitage than
expected while Stratum 3 has less.

Part 6: Variability of edge angles for endscrapers (Figures 6.7 and 6.8)

This section examines the edge angles of the retouched edge of endscrapers to
determine if patterning exists. In order to determine if thickness affected edge angles, a
regression analysis was performed. This resulted in a p-value of 0.0187 (alpha=.05),
indicating that thickness was a predictor of edge angle. However, the R2 was only
.'1.077, indicating that thickness only accounts for10177o of the variability in edge angle.
Figures 6.7 and 5.8 show the edge angles for endscrapers from Strata 2 and 3. The
samples are too small to produce statistically significant results. Qualitatively, however,
type 8 endscrapers in Stratum 2 (n=13) show a range of variability from 25-90 degrees.
Comparing Strata 2 and 3, the ranges seem to be similar.

DISCUSSION

The comparisons of raw material frequency between strata show an increase in
the use of flint from Stratum 5 to Stratum 2, with a substantial increase from Stratum 3
to Stratum 2. For limestone, there is an increase from Stratum 5 to Stratum 4, followed
by a decrease to Stratum 2 and is most common in Strata 4 and 5. Quartzite is present in
similar frequencies for Strata 4 and 5 and in similar frequencies for Strata 2 and 3 with a
decrease from 4/5 to 2/3. Chert is most common in Stratum 5 with a decrease to similar
frequencies for Strata 2-4. Phtanite is negligible in Strata 4 and 5 and in very low
frequency in Strata 2 and 3.

These changes in frequency suggest an increased utilization of non-local raw
material (flint) as opposed to locally available chert, limestone, and quartzite river
cobbles. The Mousterian levels have higher frequencies of local raw material while non-
local flint predominates the Aurignacian levels.
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Comparison of the tool classes for Strata 2 and 3 show that they are not
significantly different. However, there is an inverse relationship between blades and
notches/denticulates and of the other tool classes, endscrapers are most common.

Comparison of the debitage classes between strata show that flakes have the
highest frequency for all four strata and they are not substantially different. The
frequency of blades does not increase in time and remains low in relation to flakes.
Trimming flakes show some increase from Stratum 5 to Stratum 2. Cores and chunks
are most common in Strata 4 and 5 and decrease in Strata 2 and 3. The relative
frequencies of trimming flakes/shatter versus cores/chunks indicate that core
reduction and blank production may have occurred at the site for Strata 4 and 5 while
tool production from cores or blanks prepared elsewhere occurred at the site for Strata 2
and 3.

Flint is the raw material of choice for all tool classes in Stratum 2 and
predominates in Stratum 3 except for notches and denticulates which are made in
highest frequency on limestone. Limestone is the second most common raw material for
all tool classes in both Strata 2 and 3.

Flint and limestone are again most common across all debitage classes in Strata 2
and 3 with a much higher frequency of limestone flakes in Sftatum 3. For Strata 4 and 5,
limestone is the raw material of choice across all debitage classes, and in much lower
frequency, flint and chert are utilized. The primary shift from Strata 4 an 5 to Strata 2
and 3 is a decrease in limestone and an increase in flint, although both continue to be
the two highest.

The comparison between flake/blade blanks and tools made on flakes and
blades shows that tools are thicker and longer than blanks in Strata 2 and 3. This
indicates that there is selection by size of removals for retouch into tools. Thus, even
with resharpening of endscrapers (which are predominant in Strata 2 and 3), tool length
is still longer than blank length. When flake/blade blanks and tools are pooled, those of
Stratum 2 are wider and thicker than those of Stratum 3.

Comparison of frequencies of whole blades between Strata 2 and 3 shows that
they are not significantly different and that they are not produced differentially on raw
materials. A two-way MANOVA on the size measurements with both stratum and
material class as factors showed that differences in log(length) and log(thickness) were
due only to differences in material. However, the differences in material are only
between flint and limestone which have the highest frequency in both strata. These
differences are also very slight and may not be behaviorally significant.

Acknoutledgements : Dr. Edward Bedrick (University of New Mexico, Mathematics
Department), for assistance with statistical analyses; Anthony Martinez, for assistance
in preparing the data set.
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THE FAUNAL REMAINS OF TROU MAGRITE
(Namur Province, Belgium)

Achilles GAUTIER

1. INTRODUCTION

The faunal material analyzed in this paper was collected during recent
excavations (1991-1992) in the archeological deposits at the front of Trou Magrite.
Trou Magrite is a large cave opening out onto a broad terrace and steep talus, half
way up the SSW-facing limestone cliff-side of the Lesse River valley. It lies about
25 m above the valley floor at a point 3.5 km from the Lesse confluence with the
Meuse, just upstream of Dinant. The deeply entrenched Lesse valley is a major
avenue of communication between the Ardenne plateau and the Sambre-Meuse
valley system and northern natural regions at lower altitude. The Lesse valley
contains several important cave sites in NW-Europe, many of which, including
Trou Magrite, were first archeologically excavated by Edouard Dupont (OTTE
1.979; DEWEZ 1,987). Preliminary results of the faunal analysis given in two
previous papers dealing with the recent excavations (STRAUS et aL,"1,992, 1,993)
are incomplete and contain minor errors. For detailed descriptions of the site and
its archeology the reader is referred to the other contributions in this volume.

The faunal remains have been grouped according to the stratigraphical
units recognized by the excavators and a short description of those yielding
faunal remains follow.

Stratum 1 : Top soil and backdirt from previous excavations.
Stratum 7.1 : A pit filled with fine dark grey silt, containing some possibly
Mesolithic artefacts, a Neolithic arrowhead and a few pot sherds of possibly
Iron Age date.
Stratum 2 : Compact fine cryoclastic gravel, partly cemented by calcium
carbonate; many bone remains and artefacts assignable to the late
Aurignacian.
Stratum 3 : Cryoclastic gravel and larger blocks, in part cemented by
calcium carbonate; a substantial amount of bone remains and an artefact
assemblage assignable to the Aurignacian with leaf points.
Stratum 4 : Redeposited, colluvial, reddish-brown/ clayey silt/loess with
limestone blocks of which the upper part is calcified; few bones and
artefacts, mostly perhaps attributable to the Middle Paleolithic. A
depositional hiatus separates this deposit from the underlying one.
Stratum 5 : Redeposited loess, with water worn pebbles; the bone
assemblage includes a substantial number of micromammal remains; a
small artefact assemblage can be assigned to the Mousterian.
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Stratum 6 consists of waterlaid sands, gravels and clays which are archeologically
and paleontologically sterile.

2. THE FAUNAL COLLECTIONS

The qualitative and quantitative composition of the fauna is given in
Table 7.'1.. Table 7.4 gives an inventory of the skeletal parts of the most frequently
found animals. As can be seen in Table 7.'1., the identification rate (ratio identified
remains/total number of remains) in the Pleistocene strata is extremely low.
Collection was done by handpicking in situ or sieving in a screen with mesh size
2.5-3 mm, and most remains consist of small fragments and splinters, as the
bones have been subject to marked fragmentation and collagen destruction. A
total of 72,519 osseous remains were found (not including the small rodents), but
only 486 were identifiable. Among the identified remains, those of teeth and
other dense skeletal elements predominate, and few remains have maximum
lengths exceeding 6 cm. A few clusters of teeth demonstrate differential
destruction of maxillar or mandibular bones leaving behind but the teeth they
originally held. In the strata 1 and L.1, the identification rate is much higher, as a
result of reworking, the addition of Holocene remains and perhaps less complete
sampling. The collection will be deposited in the reserves of the Service de
Pr6histoire in the University of LiEge.

The first column in Table 7."1. is based on the faunal data provided by
DUPONT (1867;1.87'l.,list in text and table in the back of the book) and by RUTOT
(1910). Unfortunately DUPONT does not give separate lists for the four
fossiliferous horizons he distinguishes, but he mentions that horse and especially
reindeer are more frequent in the upper horizons than in the lower ones. Also
his three lists show differences in composition of the fauna. The list by RUTOT
again differs somewhat from previous ones, perhaps because of a reanalysis by
DUPONT of the collections (ibid.: 16, infrapaginal note). In the first column of
Table 1, some finds have been added, resulting from two small test excavations in
7992 of the back of the cave, in deposits which appear to be backdirt of the older
excavations. The faunal finds include : bear, hare, woolly rhinoceros, horse, ibex
and a large cervid (either giant deer or moose). The RUTOT list includes a quite
unexpected animal, hippopotamus, represented by an incisor fragment.
Surprisingly one of the test pits yielded a tusk fragment also attributable to
hippopotamus. In Belgium, fossils of this southern mammal have been recorded
from fluviatile deposits of the Last Interglacial but precise data are lacking.
RUTOT (ibid.) suggests that people picked up a fossil hippo tusk and brought it to
the cave.

3. IDENTIFICATION AND SYSTEMATICS

The identifications of the vertebrates found in 1997-92 were made with the
aid of our comparative collection and various books and papers dealing with the
diagnostic characters of Quaternary mammals (see references). As to the
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Table 7.1 : Absolute frequencies (specimen counts) of animal remains in Trou Magrite

Animl
(a) ,l

l . l 2 4 5 Total

Ladsnals

Pffialw clapore I o

Clowilia dubia 1 7

DWS fOtUtMAlW 1 l 4

()flchrlus ccllartum 1
IilltcEo(a truhilm I

Monac)u @nlintu 1
'knobrclla 

tncortatt I

Haltcdqto obvolula

Hclcoporc logictdo 3

H.lit wmtb
Fish 1

AmDhibiils 5

buds
wllo ou( t lAtus Dtervnvnu6t

Ptamrgu (Laeopw mutre)
Elacl  crcuse (L!f lHs ldra)

Capsaillie (T ct rc urogal I w ) I
I' elnd.fr ( P crd tx wtctt x t t

lackdaw (Coru mm.aub)
Notidati-Aed 5

IJEstivc

MoLe (lolw aurcwa) I I
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terrestrial mollusks, they were labeled with the aid of our comparative
collections of recent Belgian snails and ADAM (1960), but Dr. l. DE CONINCK
(Ghent) verified and completed some of our identifications. A few comments on
the vertebrates follow.

The vertebrate fauna contains fish, amphibians and birds, but most of the
osseous remains are derived from mammals. Fish is represented by one small
vertebra in layer 5; no doubt it pertains to a freshwater species. Some long bones
represent amphibians, frogs or toads, but the material is too fragmentary and not
distinctive enough for further identification. The bird remains also are rather
fragmentary and were not identifiable with the comparative material at my
disposal, except for a humerus of jackdaw (Coraus monedula) in stratum 1. The
identifications were completed by Mr. johan Deville during his stay as an
Erasmus student in the archeozoological laboratory of the Universidad
Autonoma de Madrid (Prof. A. Morales), where an extensive comparative
collection of birds is available.

Most of the larger lagomorph remains could not be identified to species,
but one lower incisor from shatum 5 has a rather squarish cross section and may
represent a snow hare (Lepus timidus). In layer 1, one bone of hare, which show
the same preservation as those of the rabbit, represents of necessity the common
hare (L. capensis). The marmot is very probably the so-called alpine marmot,
most commonly found in the Pleistoiene of Western Europe, but two incisor
fragments and one jugal tooth are the only elements representing this large
rodent; the color of the incisor fragments is orange, as is usual in the alpine
marmot. As to the squirrel, a mandible with jugal teeth (stratum 4) and two
fragments of a right humerus in stratum 1 and 2, probably derived of the same
bone, testify to the presence of this arboreal rodent not frequently found as a
fossil. The remains of smaller rodents include maxillae, mandibles, loose teeth as
well as postcranial bones; the cranial elements found are dealt with in a separate
paper (CORDY, this volume). Some remains of fox were separated into Arctic fox
(Alopex lagopus) and common fox (Vulpes aulpes) on the basis of their
difference in size, but most could not be attributed. The ursid remains consist
mainly of tooth fragments and represent most likely the bear very frequently
encountered in European Upper Pleistocene cave faunas, Ursus spelaeus (the

cave bear).

As is well known, the scholars dealing with the Pleistocene equids of
Eurasia have different views on the history and systematics of this difficult group
(see for example FORSTEN 1988, AZZAROLI 

'1,990, EISENMANN 1990). The
material from Trou Magrite consists mainly of fragmented teeth and a few
postcranial fragments (see Table 7.4), no doubt representing a true horse of
medium size. In strata 4 and 5, some sturdy splint bones could be derived from
individuals measuring about 150 cm at the withers. A navicular from stratum 3
with a transverse diameter of 60 mm is also derived from a large animal. An
upper M1,/2 found in stratum 5 has an occlusal length, taken following
EISENMANN and collaborators (1988), of about 28.2 mm; in stratum 2 a
comparable jugal tooth measures 26.0 mm. These few vague osteometric data
point  to a horse which can be labeled Equus cf .  germanicus fol lowing
EISENMANN (1990). According to this specialist, E. germanicus is the typical
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European horse from about 100.000 to 15.000 B.P. CORDY (1.975) identified E.
caballus d. gallicus in the Aurignacian fauna of the Trou du Renard at Furfooz.
This would be a somewhat smaller and later form than typical E. germanicus, but
EISENMANN (tbrd.) includes E. gallicus in E. germanicus. There is evidence that
the germanicus-horses not only underwent size decrease through the course of
time, but also that geographical size gradients existed, which still have to be
unraveled (GAUTIER in preparation).

The cervid remains appear all referrable to reindeer (Rangifer tarandus)
but among the caprid remains two lower molars show clearly the diagnostic
features of chamois (Rupicapra rupicapra). Some other poorly preserved remains
attributed to ibex (Capra lbex) could also represent the same ruminant. Recently
CREGUT-BONNOURE (1992a, b) has described different dental morphotypes of
Upper Pleistocene ibexes from southern France, which she arranges in two
lineages related to C. ibex and C. pyrenaica considered as separate species. A upper
third molar from stratum 2 in Trou Magrite has a marked metastylar wing and
the distal interstylar surface is distinctly broader than the mesial one, as in the
ibex lineage established by CREGUT-BONNOURE. The larger bovid remains
consist of two large teeth. On paleosynecological grounds and size, T would refer
them to steppe wisent (Bison priscus) : wild cattle prefers lush grazing and is
therefore an interstadial and interglacial ruminant. The domestic fauna was
recognizable on the basis of small size, Iesser bone density and different
preservation, but the definite attribution of some of the caprid and suid remains
in strata 1 and L.L was difficult. Possibly too many caprid and suid remains from
these strata have been accorded wild status, where in fact they represent domestic
pig and goat.

Since the collection consists of much fragmented material, the search for
post mortem-modifications due to living agents did not provide reliable results.
No clear evidence of butchering marks, gnawing by rodents or the activity of
hyena (gnawing, crushing, etching by gastric acid, etc.) occurs; hyena coprolites
were also not present. However, some remains show breakage patterns one
associated normally with bone smashing for marrow extraction. As a whole, the
collection has l itt le potential for the elaborate and detailed analyses
archeozoologists sometimes subject their study material. The following
evaluation is of necessity based on simple comparisons in the light of our general
knowledge of Paleolithic cave faunas and the analyst's personal experience with
various faunal contexts.

4. TAPHONOMY

The faunal assemblages found belong to the typical, polygenetic
occurrences known from many caves and illustrated by SUTCLIFFE (7970). Such
assemblages can generally not be divided exhaustively in the various
taphonomic groups, i.e. groups of remains with comparable death-to-burial-
history one normally finds in archeological sites (GAUTIER 1987). These
generally include consumption refuse, workshop refuse and reworked,
penecontemporaneous and late intrusives; the latter categories refer to those
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remains which are not the intentional result of human behaviour or were
brought to a site by agents other than man. In the case of Trou Magrite, the
attributions to the various taphonomic groups is hampered by the small size and
low number of the remains.

The assemblages of strata 4 and 5 are very limited, so we will concentrate
on the Aurignacian strata, which do moreover present evidence of quite
intensive human occupation. As to the mixed upper strata (1 and 1.1), the
contents are very comparable with those of the immediately underlying ones, as
shown by the predominance of horse, reindeer and ibex. In the cave, remnants of
strata have been recorded attributable to the Gravettian and the Magdalenian
(DEWEZ 1,987). The Pleistocene faunal contents of strata 1. and 1..1. may therefore
represent a mixture of Aurignacian and later Upper Paleolithic phases. To the
reworked Pleistocene material, Holocene elements of various age have been
added either as a direct result of human activity or by other means. These include
livestock remains and others of wild animals, the preservation of which
indicates recent age, such as those of jackdaw (Corous monedula) and common
hare (Lepus capensis); these species can still be seen in the region. A datable very
late addition is the rabbit, which reached Belgium probably in Medieval times
only; the domestic cat is likely also a quite recent addition (GAUTIER 1990).

Since few remains of larger carnivores, especially the cave hyena, and no
clear traces of carnivore activity occur, I am confident that most of the herbivore
game, especially in strata 2 and 3, represents consumption refuse left by people.
The penecontemporaneous intrusives include no doubt most of the landsnails,
the single fish find from stratum 5, the frogs or toads, and the micromammals. In
stratum 5, the latter occur in a kind of lense, no doubt derived from regurgitation
pellets produced by an owl or owls roosting at the cave entrance. In the same
Layer, we note a high number of hare remains, and perhaps these animals also
arrived in the cave through the action of a larger raptorial bird such as the eagle
ow| (Bubo bubo) (ANDREWS 1990:189). Birds and larger rodents may have been
killed and collected by people, but could also have reached the cave by their own
means or as prey of various non-human predators. Paleolithic humans did
sometimes include marmot on their menu and PATOU 0987) has provided
means, based on the frequency of age categories, skeletal elements etc., to establish
whether the marmot remains in a site represent individuals that lived on the
site, prey of non-human predators or small game of people. Unfortunately, the
few marmot remains from Trou Magrite, already inventoried in a previous
paragraph, do not allow the application of the proposed taphonomic analysis.

Cave bear and cave hyena used caves very regularly; therefore, it is likely
that their remains are penecontemporaneous intrusives. Various other
carnivores may have visited or lived on the site for various reasons, but some
may have been killed, especially for the particular raw materials they could
provide. In stratum 4, the excavators found badger remains in what was left of a
burrow obviously made by the animal, proving that this individual lived on the
site. Badgers may occupy a same burrow for many generations and thus
contribute appreciably to the disturbance and bioturbation of archeological
deposits (GAUTIER 1987).In the Trou Magrite, they may be responsible for the
odd distribution of the squirrel remains. This arboreal rodent is not frequently
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found in archeological sites; apparently it avoids well the predators that could
introduce its remains into such contexts. Moreover the prevalence of open (not
wooded) biotopes during glacial times restricted the number of potential squirrel
fossils (CHALINE 1,972). In our site, the Interpleniglacial stratum 4 yielded a
mandible of the species; a humerus fragment comes from stratum 2 and
combines probably with another humerus fragment in the reworked stratum 1.
Most likely, the few squirrel remains come originally from stratum 4.

Table 7.2: Sirnplified table of possible and actual game brought to the cave by
people(a).

Game Animal
R(b) 2 3 4 5

bird(s) s/? 7/1 2/7 r/1
hare 3/1 1/1 1/7 1 /7 n/4
marmot 1/1 7/7

fox 1 n 4 3 1

wolf 3/1 3/1
wild cat 2/'t
woolly rhinoceros(?) 3/1 7/1, 1./1. 5/1

horse 1,4/1 3e/2 17 /1. 1, /'t 5/1

mammoth(?) 3/1, 7/7

wild boar 5? /7? 8/2 2/7

reindeer 11/1 91,/7 %/1 3/7 s/1
red deer 1? /1.?

chamois 1,/1 1./1

ibex 74/1 37/7 10/1 2/7 1/1,

large bovid (probably steppe

wisent)

1 1

a : the first number gives the specimen count, the second the minimum number
of individuals (see text); b : R = reworked material, stratum 1 and 1.1.

Table 7.2 summarizes in a simplified form the assemblages which I think
could have been caused by the direct activity of people. Other animals listed in
the first column of Table 7.7, but not found in the new excavations, should
probably be added, such as beaver or roe deer. The beaver is a eurythermic aquatic
species which may have built its dams accross the Lesse; roe deer may have
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shared localized wooded areas with wild boar.

For those interested, minimum numbers of (hunted) individuals (MNI)
have been added in Table 7.2. These are derived from all the material that could
be combined into individual skeletons, based on size and age. This technique,
only applicable for small samples, gives higher MNl-estimates than the pairing
techniques generally used, but as known, in the majority of cases MNI's represent
but a very small fraction of the real numbers of animal carcasses or parts brought
to a site (GAUTIER 19&t). In our case, very low MNI's were obtained, because of
the restricted and very fragmentary nature of the samples. Reindeer in strata 2
and 3 are represented by some 7 and 13 individuals, while horses, which are the
second most important group according to the specimen counts, have been
reduced to a few individuals. The marked fragmentation which turns the teeth
and bones of larger animals more often into poorly characterized fragments
seems to be the main cause of the discrepancy. In what follows, I will discuss only
specimen counts.

5. PALEOECOLOGY

The landsnails are concentrated in stratum 2 and the overlying reworked
deposits. Stratum 3 shows clear evidence of marked cryoclastic activity with large
block having fallen down from the cave ceiling. This change in topography of the
cave probably allowed plants and landsnails to colonize the excavated locus. The
arrival of frogs or toads on the locus may be explainable in a comparable way. The
assemblage of mollusks of stratum 2 contains several species also found in the
layers with mixed Aurignacian and post-Paleolithic artefacts excavated on the
terrace of the Grotte de la "Princesse" (DE CONINCK 1981). All the molluscan
species found in stratum 2 occur today in Belgium, but have a wide distribution
in Europe (ADAM 1950) and the warm microclimate of calcareous substrata no
doubt permits many, if not all, to live in quite cold conditions (HUBENDICK
1948). The few finds of the lower strata add nothing to the foregoing. In the
reworked strata, we note the presence of Helicodontn obooluta and Helix
pomatia, which have a more southern distribution than the other species
encountered; these snails may represent the minimal post-Paleolithic component
of the snail assemblages in the reworked strata.

Some climatic parameters for the Aurignacian strata can be estimated on
the basis of data for recent species such as marmot, wild boar, reindeer, chamois
and ibex, summarized by HOKR (1951) and BONIFAY (7982). The average
]anuary temperature would have been between -10 and -20oC, while the ]uly
average could have been as high as around '/..6"C, if we assume that reindeer
lived permanently in the region. CORDY (1975) arrived at the same estimates for
the Aurignacian level of Trou du Renard at Furfooz, which produced a
comparable faunal assemblage, with the addition of saiga antelope (Saiga
tatarica). The annual precipitation would have been between 300 and 500 mm.
Except for the reindeer, all the mammals cited avoid regions with permafrost
(HOKR ibid.). Moreover, the mobility of wild boar, chamois and ibex is impeded
by a thick snow cover; in the case of ibex, its thickness should not exceed 40 cm
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(WENIGER 1982). If reindeer were not permanently present and came in winter
in from the north or from the south in summer, the summers and winters
respectively may have been warmer than estimated, because reindeer in general
prefers lower temperatures than the other species. As to horses, the Mongolian
horses (Equus przewalskii) surviving in the wild, tolerate extreme conditions,
with very high summer and very low winter temperatures differring as much as
75oC. The precipitation in their arid homeland does not exceed 100 mm;
moreover nine tenths of it occurs in summer (MOHR & VOLF 1984). The
former range of these horses and their extinct European relatives as well as the
distribution of feral horses, indicate that horses lived and live generally well in
less extreme conditions, but great speed and stamina make horses very mobile
herd animals (WENIGER t982); this mobility and capacity for long distance
migrations increase no doubt their ecological tolerance.

Marmots prefer open, preferably rather flat, terrain providing possiblities
to establish the burrows for their colonies. Fossil marmots are very often found
in cave faunas, among others because they may build their intricate burrows in
cave deposits (ABEL 1.935:407-415). All Belgian finds come from caves/ with the
exception of a recent find at the Upper Paleolithic site of Huccorgne, where a
more or less complete skeleton was collected apparently from a burrow in loess
deposits (GAUTIER unpublished data). The wild ruminants of Trou Magrite also
prefer biotopes with restricted tree cover and their diet includes grasses, herbs,
shrubs and, in the case of reindeer, even lichens. The latter lives preferentially in
very open biotopes, while present day ibex and chamois prefer rocky, accidented
terrain. Horses are typical grazers, but may include some herbs and shrubs in
their dieq they seem to prefer flat to gently hilly terrain. Unlike ruminants,
horses have a monasacculated stomach, allowing for rapid digestion of low
quality food, but requiring regular intake. As a result, horse can inhabit areas
with poor vegetation, but must maintain low population densities (OLSEN
'1,989:317) and are, as already said, probably rather mobile. The wild boar is a
typical omnivore, including in its diet nuts, fruits, herbs, bulbs and other
subterranean plant parts, small mammals etc. It prefers to live in deciduous
forests with shrub in the vicinity of lakes, marshes and grassland. However, it
adapts to very dry conditions, in which case the animals may show evidence of
dwarfing (FAURE & GUERIN 1983). The suid remains of Trou Magrite are of
normal size. As to the two birds identified, partridge is an indicator of open
biotopes, while capercaillie would prefer slopes wooded with conifers; both
species still occur in many regions of Europe, including Scandinavia (PETERSON
et aI.1,962).

Our knowledge of the ecological requirements of the extinct components
of the assemblages is less direct. KUBIAK (1982) summarized the morphological
characters of the mammoth and their inferred significance for the adaptation of
this specialized proboscidean to cold and open biotopes, with a diet including
grasses, sedges, mosses, the twigs of willows and other trees, perhaps even pine.
Various features of the woolly rhinoceros indicate a comparable specialisation
and essentially grazing habits (XUnfEN 1953). The steppe bison can be compared
with the modein Euiopean and American bisons, but its large size made it
probably more tolerant of colder climates. The present European bisons form a
ielict group adapted to forest and some American bison live in the boreal forest.
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R(a) 2 J 4 5

n Vo n Vo n Vo n n

reindeer 11 28.2 91, 56.5 36 57.1, 3 5

horse 74 35.9 39 24.2 17 27.0 1 5

ibex 14 35.9 31 19.3 10 15.9 2 1

total 39 1,61, 63 6 11

The large size of the steppe bison points to its probable preference for open
grazing grounds; it may also have led to and permitted more extensive
migrations.

On the basis on the foregoing observations, we can sketch the region
around Trou Magrite during the Aurignacian as a steppic environment without
permafrost and with restricted snowcover in winter. Wooded areas existed in
valleys such as that of the Lesse and perhaps in other special azonal situations. In
this landscape, animal species met and lived which today have more northernly,
more continental or high altitude ranges, together with some temperate taxa.
This fits in the recently developed concept of the mammoth steppe (see for
example GUTHRIE, 19U), the open and cold landscape that stretched over large
parts of northern unglaciated Eurasia and Alaska during the Last Glacial and in
which plant and animal species now living in separate biotic zones cohabited and
for which no modern analog exists. Within this mammoth stepPe, temporal,
regional and local factors created conditions of diversity and mosaic partioning.
Many more data are necessary if we want to reconstruct precise vegetational
history in the deeply entrenched valleys of the region around Trou Magrite.

5. HUNTING AROUND TROU MAGRITE

The faunal spectra and their taphonomic evaluation suggest that the
Aurignacians of Trou Magrite hunted mainly reindeer, horse and ibex. The
quantitative data on these animals are repeated in Table 7.3. This table indicates
that the game bags of strata 2 and 3 are basically the same, suggesting the
persistence of comparable local faunas and human habits of game Procurement
during the Aurignacian occupations of the cave. In earlier periods, these same
animals may have been on the menu of Neandertal.

Table 7.3 : Major game animals in Trou Magrite (NISP).

(a) R = reworked, strata 1 and 1..1.
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According to the data available in the literature (for example WENIGER
7982), reindeer live in herds of 10 to 50 animals, but larger mixed herds have been
counted. During their annual migrations, herds of more than 1,000 heads may
form. Horses live in small herds of 5-20 heads, but do not concentrate in larger
aggregates during their annual migrations. Most likely both animals were
attacked when they passed through the Lesse valley, perhaps during their yearly
migrations in spring or fall or while sheltering in the valley in winter. Ibex is the
third important game animal, no doubt living on the rocky valley slopes and the
plateau. This herbivore forms normally herds of some 3 to 40 animals, with
restricted mobility. In winter the animals descend to lower altitudes, but distances
between winter and summer grounds do not exceed 30 km.

The Aurignacians no doubt had access to other game (see Table 7.2), but
these animals were probably hunted only on an opportunistic basis : game birds,
hare, marmot, several carnivores, wild boar, probably steppe wisent and others
not recorded in the faunal samples studied here but known from the older
excavations within the cave (beaver, roe deer, giant deer or moose etc.)- In Table
7.2, mammoth and rhinoceros are also listed as possible game. GUgntN and
FAURE (1983) have argued convincingly that the means Paleolithic men had at
their disposal were far from sufficient to deal with adult rhinoceroses in good
health. Therefore, only defenseless individuals, either juveniles, wounded,
diseased or moribund adults, would have been attacked; moreover scavenging of
carcasses may have occurred. The evidence for hunting mammoth and related
heavy-weights has been reviewed recently by HAYNES (1.997), with the
conclusion that the available data are at best tenuous. Again the opportunistic
dispatching of handicapped animals and scavenging can explain most of the
remains of mammoth among the consumption refuse of our distant ancestors. In
the Trou Magrite assemblages studied here, both pachyderms are represented
respectively by fragments of jugal teeth and possibly a rib (rhinoceros) and by
fragments of jugal teeth and tusk (mammoth). Tusks could have been brought to
the cave as raw material for artefact making, and the rib may be a remnant of a
butchered rhinoceros. However, why people would have brought jugal teeth,
cranial fragments or parts of heads of rhino or mammoth to the cave is difficult
to understand. I feel we should look for other taphonomic agents to account for
the remains of both pachyderms, and I wonder if they are not remnants of
animals that fell down the chimney located at the rear of the present Trou
Magrite. In general, too little attention is paid to this way of introducing Iarge
mammals into cave systems.

Immunological analysis of organic residues on some lithic artefacts from
strata 2 and 3 suggest that respectively a bovine, a lagomorph, and a rodent
immunologically related with guinea-pig have been skinned or butchered with
the implements (NEWMAN, this volume). Likely candidates are the large bovid
(steppe wisent ?) and hare, both present in stratum 3. Perhaps beaver may be
added; as already noted this larger rodent is recorded in the older faunal
collection.

Table 7.4 gives the intraskeletal distributions of the three major game
species. As noted in the introduction, the original thanatocoenoses have suffered
severely from differential destruction caused by the degradation of the collagen.
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People no doubt smashed up bones for the extraction of the marrow, but other
taphonomic agents (weathering, trampling, rock fall, weight of overburden)
contributed to the marked fragmentation and ensuing degradation leaving
behind mainly teeth and other dense remains. Anyhow, the anatomical
spectrum of the reindeer remains suggests that complete animals were originally
brought to the cave, since various elements pertaining to both the head and the
postcranial body have been recognised. The very high number of metapodial
remains is in part due to the fact that these elements are easily recognised (the
identification factor of BOUCHUD 1970). Reindeer weigh about 100 to L50 kg and,
no doubt, the smaller ibex, weighing 40 to 120 kg, could also be brought whole to
the site; indeed this herbivore is also represented by skull and various postcranial
elements, including distal leg bones.

In the distribution of the equid remains, teeth clearly dominate, suggesting
that at least heads were brought to the cave. The few postcranial elements found
in strata 2 and 3 include elements of the foreleg (humerus, radius) and a tarsal
(navicular). The severe fragmentation has no doubt rendered irrecognisable most
postcranial remains and the small identifiable residue is therefore difficult to
interpret. However, equid cannonbones and phalanges are generally not smashed
up for marrow extraction and do not fragment easily. Their virtual absence may
therefore indicate that terminal leg elements were not included in what was
brought to the cave and that some butchering was done at the kill sites. The
foregoing appears reasonable, for horses weighing a few hundred kg are
considerably heavier than reindeer or ibex. The fact that the butchered horse
carcasses would still include the head when they arrived at the site, is intriguing,
but perhaps the brain and tongue were special treats.

The macro-archeozoological analysis cannot tell us much about seasonality
or the annual round of the Trou Magrite Aurignacians, again because the
material is too scarce and the ageing on the basis of tooth wear too imprecise. The
few well enough preserved reindeer teeth from stratum 2 may represent a fawn
of two or three months old, two animals about two and half years old, some eight
animals in their prime and two older individuals; these age estimates given are
based on the replacement and wear data provided for reindeer by BOUCHUD
(1965>. In stratum 3, fewer teeth are in good enough condition for ageing, but
three fawns appear to be present, respectively about four, six and fifteen months
old, three prime individuals and a quite old one. The ages attributed to the fawns
suggest killing in the last third of the year, i.e. mainly in autumn since reindeer
calve from May to July, with a peak in June (WENIGER 1982). Cementum
analyses of two mandibles of prime individuals from stratum 2 yielded
unambiguous results : winter-late winter kills (STUTZ et al., this volume).
Cementum "winters" are the period of arrested growth of the tissue, beginning in
fall and lasting until spring. The combined evidence therefore suggests that the
Aurignacians hunted reindeer mainly in that period.

The few well enough preserved horse teeth all seem to be derived from
adults, except for an upper milkmolar fragment in stratum 1.. Among the teeth
attributed to ibex, no milk molars seem to be present. Also, cementum and
dentine analysis of one tooth from stratum 2 yielded discordant results. The
animal would have been killed between late spring and fall according to the thick
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section method, or between winter and early spring according to the thin section
method. A bison tooth from stratum 3 gave a winter cementum reading (STIJf,Z
et aI., this volume).

The admittedly scarce data on seasonality suggest that Aurignacians used
the cave as a cold season residential site from which reindeer were hunted when
passing through the entrenched Lesse Valley during their migrations early and
late in the cold season; animals sheltering in the valley may also have been
available in the same season. Something comparable could have happened with
respect to horse, although on a much smaller scale. In fact, the aged reindeer
remains fit in a catastrophic mortality age distribution and may indicate
ambushing of reindeer herds. The absence of juvenile horses suggests more
selective hunting of this larger species. As to ibex, hunting parties may have
come to bag this non-migratory herbivore in the warm season.

7. COMPARISONS WITH OTHER BELGIAN SITES.

In addition to Trou Magrite, some 1.1 cave sites in Belgium present
evidence of occupation by Aurignacian people; open air sites have not yet been
recognized (OTTE 1979 : 582, fig.248). The list of the fauna from these occurrences
(ibid. :500) is basically the same as the one given in the first column of Table 7.1..
This list, based on excavations which were not followed by a detailed
archeozoological analysis, provides us only with a general idea of the game world
with which the Aurignacians were acquainted.

CORDY ('1.974, 7976) reanalysed the Aurignacian faunas excavated in the
Grotte Princesse Pauline at Marche-les-Dames and in the Trou du Renard at
Furfooz. His temperature estimates made on the basis of the assemblage in the
Iatter cave have already been discussed. The assemblage of the Grotte Princesse
Pauline comprises willow grouse (Lagopus lagopus), hare, cave bear, fox,
mammoth, rhinoceros, horse, red deer, reindeer and ibex. Cave bear dominates
(7'1,.5Vo) and the frequency of juveniles is very high (97Vo). Traces left by flint tools
would be visible on some ursid bones and two mandibles show evidence of
exposure to fire. The foregoing led to the hypothesis that Aurignacians came to
the Grotte Princesse Pauline and hunted hibernating bears, especially the
vulnerable cubs (CORDY 1974). However, the jaws may have been exposed to fire
accidentally and the few cut marks found could have resulted from trampling
(BEHRENSMEYER et a\."1,986; OLSEN and SHIPMAN, 1988). It seems more likely
that the Grotte Princesse Pauline was used by hibernating bears, as well as by
people hunting mainly horse, ibex and reindeer. An antler fragment of the latter
herbivore found in the cave, seems to be derived from an individual whose
antlers were not completely calcified. This would mean the animal was killed at
the end of the spring or in summer (CORDY ibid.).Excavations of the terrace in
front of the Grotte Princesse Pauline provided evidence of post-Paleolithic and
Aurignacian occupations, but the faunal samples of the latter contexts are mixed
(GAUTIER 1981). The following list gives the faunal elements found in the
terrace deposits which are or could be Aurignacian : various birds and
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micromammals including Norway lemming (Lemmus lemmus), fox, cave bear,
badger, mammoth, rhinoceros and ibex; among the macromammals only the
cave bear is well represented.

The revision of the Aurignacian fauna excavated in the Trou du Renard
provided the following list : hare, cave bear, fox, cave hyena, badger, a mustelid,
rhinoceros, horse, wild boar, red deer, reindeer, ibex and saiga antelope (CORDY
1976).In a recent paper, KAHLKE (1,992) argues that the saiga antelope expanded
into Western Europe only during the very late Pleistocene (Dryas). He was
apparently not aware of the Belgian saiga record attributed to the Aurignacian; a
re-investigation of the find is called for. Anyhow, well represented are cave bear,
horse, reindeer and ibex. RAHIR (1,91,4) wrote in his report on the excavations
that horse and reindeer predominate, particularly the latter. Apparently the
Aurignacians of the Trou du Renard concentrated on the same game species as
those of Trou Magrite and presumably those of the Grotte Princesse Pauline.

Preliminary results of excavations in the Trou Walou Trooz (DEWEZ et aI.
1993) in the valley of the Magne River, a tributary of the Vesdre, reveal the
presence during the Aurignacian (layer C6c) of the cave bear, hyena, wolf, fox, red
deer, reindeer, roe deer, large bovids, mammoth, woolly rhinoceros and horse
(SIMONET 1993). Most prominent are cave bear (55.5Vo) and reindeer (20.5Vo) but
strangely enough the assemblage contains but two remains which were
apparently not identifiable. The Aurignacians hunted reindeer and the other
cervids but the large bovid and horse are thought to belong essentially to the
taphonomic category of remains due to hyena activity, for etching traces caused by
the passage through the digestive tract of carnivores would occur almost
exclusively on bones of the latter. The antler remains of reindeer and red deer
suggest occupation of the cave between early winter and early summer. The
landscape is described as steppic with limited extensions of wood, the climate as
cold but temperate.

8. SUMMARY AND CONCLUSIONS

The recent excavation in the archeological deposits at the front of Trou
Magrite in the Lesse Valley yielded faunal remains of which the inventory is
presented in Table 7.1 together with a list of finds known from the older
excavations. Most of the recent finds are attributable to the Aurignacian
occupations evidenced by strata 2 and 3. Upper Paleolithic remains mixed with
Holocene elements occur in the top stratum (strata 1 and 1.1), while the
sediments underlying the Aurignacian levels contain a Middle Paleolithic faunal
assemblage (strata a and 5). A; is often the case in caves, the intrusive faunal
component is generally considerable, comprising mainly landsnails, amphibians,
small mammals which were prey of various predators, these predators
themselves and other visitors to the cave. The anthropogenetic component
comprises the various animals people had access to and which they brought to
the cave, complete or partially. The penecontemporaneous faunal spectra in
strata 2 and 3 point to an open environment without permafrost and with
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restricted snow cover (less than 40 cm) and annual precipitation (300-500 mm).
Wooded areas eisted no doubt in valleys such as that of the Lesse and other
azonal situations. This picture fits in with the recently developed concept of the
mammoth steppe, the open, dry and cold steppic landscape that would have
stretched over large parts of unglaciated Eurasia and Alaska during the Last
Glacial. Micromammals are well represented in the lowest Middle Paleolithic
layer (stratum 5), of which the ecostratigraphical significance is discussed
elsewhere (CORDY, this volume). The game bag of the Aurignacians included
mainly reindeer, horse and ibex (Table 7.3), other animals were no doubt taken in
a more opportunistic, haphazard fashion (Table 7.2). Such opportunistic hunting
or scavenging may have given people l imited access to mammoth and
rhinoceros, but the remains of these pachyderms may as well derive from
animals that fell down the chimney in the back of the cave. The Middle
Paleolithic game bag seems to have contained a comparable animal spectrum, but
the evidence is very restricted. The marked fragmentation and low number of the
game remains preclude an in-depth analysis of differential transport of game, but
people probably brought complete carcasses of reindeer to their dwelling, while
those of horses arrived there without terminal leg elements, but with the heads.
Ibexes may also have been brought to the cave complete. The data regarding the
ageing of reindeer fawns from the Aurignacian strata on the basis of tooth
eruption and wear can be combined with cementum analysis for the same species
and lead to a scenario in which Trou Magrite would be a cold-season residential
site from which reindeer moving through or in the valley were hunted. Horses
may have been hunted in the same manner, but as these herbivores do not
congregate in large herds (and are much more mobile than reindeer), they occur
much less frequently in the game bag. One tooth of ibex provides discordant
histological evidence : the animal may have been killed in the colder period of
the year or during the warm season; mayby people visited the site in summer to
hunt this non-migratory herbivore. Aurignacian faunas from several Belgian
caves have not been studied following modern archeozoological methods.
However, their combined not quantified faunal spectrum does not show
fundamental differences from the one known from Trou Magrite. The faunal
finds from the Grotte Princesse Pauline (Marche-les-Dames) and from the Trou
du Renard (Furfooz) and the Trou Walou Trooz received better treatment and
could indicate that the Aurignacians of these sites also regarded reindeer, horse
and ibex as their main quarry.
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ETUDE DE RESTES MICROFAUNIQUES PROVENANT DU TROU MAGRITE
(PROV. DE NAMUR, BELGIQUE)

Jean-Marie CORDY

1. INTRODUCTION

De 1991 d 7g93,des fouilles de contrOle ont 6t6 men6es conjointement par
les Universitt4s de New Mexico et de Lidge dans plusieurs gisements
pr6historiques de Belgique, dont le Trou Magrite dans la vall6e de Ia Lesse (Straus
et aL, 799't, 7993a et 1993b). A cette occasion, des analyses pluridisciplinaires ont
6t6 entreprises dans les restes de couches encore vierges qui subsistaient au
devant de la grotte. Dans ce cadre, la recherche de fossiles de micromammifdres a
6galement 6t6 entreprise A la suite de la d6couverte d'une "couche i rongeurs"
dans la partie sup6rieure d'un niveau d'6poque "moust6rienne".

2. MATERIAUX

Les mat6riaux microfauniques ont 6t6 recueillis par tamisage par l'6quipe
de fouilles dirig6e par L.G. Straus. Le tri des refus de tamisage a 6t6 r6alis6 )
I'Universit6 de Gent (A. Gautier). Les mat6riaux qui nous ont 6t6 confi6s sont
donc constitu6s essentiellement par des mandibules et des dents isol6es,
auxquelles s'ajoutent des maxillaires en moins grand nombre. L'6chantillonnage
a 6t6 r6alis6 classiquement suivant les couches lithologiques, h I'exception de la
couche 5 qui a 6t6 subdivis6e en 4 sous-couches. La technique de pr6lEvement
suivant une colonne biostratigraphique avec 6chantillonnage d6cim6trique
continu (voir par exemple Cordy, 1,992) n'a pas 6t6 retenue par les fouilleurs et les
dents 6tudi6es proviennent vraisemblablement de plusieurs carr6s diff6rents.

3. METHODES

Compte tenu de I 'abondance des restes dentaires dans certaines
6chantillons, il 6tait possible de r6aliser le d6compte des micromammifbres
uniquement sur les premidres molaires inf6rieures (M/1,). Toutefois, la richesse
des 6chantillons sup6rieurs de la couche 5 a fait apparaitre I'existence d'espbces
rares, mais trds informatives pal6o6cologiquement. Dds lors, afin de quantifier
pr6cis6ment I'importance relative de ces espdces, le d6compte traditionnel a 6t6
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comPl6t6 par un d6compte de I'ensemble des molaires sup6rieures et inf6rieures.
Dans ce cas/ les molaires du genre Microtus autres que la M/1, qui n'ont pu €tre
d6termin6es sp6cifiquement, ont 6t6 rassembl6es dans la cat6gorie d6nomm6e
Microtus sp. Pour le calcul des pourcentages, le nombre de dents ind6termin6es
du genre Microtus a alors 6t6 subdivis6 et r6parti dans le d6compte de chacune
des espbces de ce genre au prorata du ddnombrement des M/1. Cette mdthode a
permis de valoriser I'analyse de la repr6sentativit6 de tous les micromammifEres
qui n'appartiennent Pas au genre Microtus puisque, dans le cas de ces espbces, la
d6termination spdcifique ne n6cessite pas obligatoirement I'emploi de la
premiDre molaire inf6ri-eure.

Dans le calcul des pourcentages, un facteur de pond6ration a 6tE utilis6
Pour corriger la repr6sentativit6 relative du petit Lagomorphe Ochotona pusilla ;
ce facteur tient compte du plus grand nombre de dents jugales caract6risant cette
espdce (5 au lieu de 3 chez la plupart des Rongeurs).

La syst6matique des Rongeurs employ6e ici est classique. Il est i noter
toutefois que Dicrostonyx gulielmi est employ6 de pr6f6rence d Dicrostonyx
torquatus, que "Microtus agrestis ?" s'applique i des formes interm6diaires entre
Microtus gregalis et Microtus agrestis, et que I'emploi de la d6nomination
Apodemus cf .  syloat icus n 'exclut  pas totalement I 'at t r ibut ion a I 'espEce
Apodemus flavicollis.

La technique de visualisation des r6sultats consiste ) disposer les
pourcentages de r6pr6sentativit6 des diff6rentes espOces rencontrdes sur un
diagramme multigraphique. Ainsi, la figure 8.1 pr6sente de gauche ) droite :

1) par rapport i I'ensemble des micromammifbres, les pourcentages
cumul6s de cinq ensembles d'espbces caract6ristiques globalement a) d'un climat
temp6r€ ) biotopes ouverts (Microtus araalis et Microtus agrestis), b) d'un climat
steppique (Ochotona pusilla, Cricetulus migratorius et Lagurus lagurus), c) d'un
climat contiental humide (Microtus oeconomus), d) d'un climat continental sec
(Microtus gregalis), e) d'un climat polaire ou subpolaire (Lemmus lemmus et
Dicrostonyx gulielmi);

2) les pourcentages simples des espEces les mieux repr6sent6es;

3) les pourcentages amplifi6s des espdces rares.

4. INTERPRETATIONS GENERALES

Comme I'indique le tableau 8.1., trOs peu de restes d6terminables ont 6t6
r6colt6s en dehors des lentilles fossilifdres de la moiti6 sup6rieure de la couche 5 ;
plusieurs couches sont m6me inexistantes du point de vue de I'analyse
microfaunique. La technique de r6colte et de tamisage peut expliquer
6ventuellement cette grande pauvret6, mais il reste clair que toutes ces couches
6taient relativement pauvres en micromammifbres. Le contraste avec le dessus
de la couche 5 s'explique par I'habitat prolong6 d'un ou de Rapaces nocturnes qui
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ont accumul6 au pied de leur poste de guet ou de leur nid des pelotes de r6jection;
aprds dislocation de ces pelotes, les petits ossements et restes dentaires ont
constitu6 des lentilles extr€mement riches au sein du d6p0t s6dimentaire.

Malgr6 son extr0me pauvret6, il est possible de distinguer l'dchahtillon de
la couche 1.1. En effet, il est le seul i conserver un Rongeur typiquement sylvicole
de climat temp6r6 tel que le Mulot, Apodemus cf. syloaticus. De plus, I 'os
pr6sente un aspect relativement frais. Ces donn6es sont parfaitement en accord
avec I'Age Holocbne de cette couche humifOre sommitale.

Tous les autres 6chantil lons ne comportent ni restes de Rongeurs
temp6r6s, ni Insectivores, ni Chiroptdres. Au contraire, si I'on fait exception de la
pr6sence incertaine du Campagnol agreste, Microtus agrestis, toutes les autres
espbces sont 6trangdres I la microfaune actuelle de la Belgique. La couche 2 et les
couches inf6rieures sont donc ant6-Holocdnes et appartiennent i des 6pisodes de
d6gradation climatique de type glaciaire. Enfin, le Campagnol des hauteurs,
Microtus gregalis, apparait comme l'6l6ment majeur de la microfaune.

5. DESCRIPTION DE LA MICROFAUNE DE LA COUCHE 5

Les diff6rents 6chantillons de la couche 5 paraissent trOs homogOnes entre
eux. La microfaune est chaque fois constitu6e essentiellement d'espdces
allochtones avec le Campagnol des hauteurs, Microtus gregalis, tout i fait
pr6dominant ; de plus, les espbces sylvicoles temp6r6es, les Insectivores et les
Chiroptdres sont totalement absents. Cette homog6n6it6 est tout i fait frappante
lorsque la comparaison est rr6alis6e entre les deux dchantillons de la couche 5
sup6rieure et 5 moyenne sup6rieure. Cette trbs grande ressemblance indique
certainement que la couche 5 correspond i une p6riode pal6oclimatique unitaire
et indique peut-€tre r6galement que la s6dimentation a 6t6 relativement rapide.

Le spectre microfaunique peut donc Otre d6fini comme suit :

a) Pour l 'essentiel, la microfaune est form6e par deux Campagnols
(Microtidae) qui constituent ensemble plus de 95 Vo de I 'ensemble des
micromammifbres. Parmi ceux-ci, le Campagnol des hauteurs, Microtus gregalis,
est l'6l6ment tout d fait pr6dominant puisqu'il constitue quasiment les 3/4 dela
microfaune. Toutefois, le Campagnol nordique, Microtus oeconomus, est loin
d'€tre n6gligeable puisqu'il forme plus de 20 7o de la microfaune.

b) A c6t6 de ces deux Rongeurs, la pr6sence du Campagnol agreste,
Microtus agrestis, qui vit toujours dans nos contr6es, reste incertaine car les
morphotypes 6voquent Ie Microtus gregalis; m€me si I'attribution sp6cifique
s'avdre exacte, la pr6sence de ce Rongeur est n6anmoins trbs faible. De m€me, le
Lemming A collier, Dicrostonyx gulielmi, est trds peu repr6sent6 (7 d 2 Vo).

c) Enfin, la microfaune est encore caract6ris6e par quatre espbces dont la
repr6sentativit6 est inf6rieure i 1 Vo. La pr6sence conjointe du Lemming gris,
Lagurus lagurus, du petit Hamster migrateur, Cricetulus migratorius, du petit
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Licvre siffleur, ochotona pusilla, et du grand Lemming, Lemmus lemmus, est
toutefois extrOmement instructive.

d) Les absences sont 6galement tout i fait caract6ristiques et sont valid6es
par le grand nombre des ddterminations effectu6es. En particulier, il faut noter
I'absence des genres Apodemus, Clethrionomys, Aroicola et peut-€tre 6galement
du groupe Microtus aroalis-agrestis. A cela, s'ajoute I'absence d'Insectivores
(Taupe, Musaraignes) et de Chiroptbres.

6. INTERPRETATION PALEOECOLOGIQUE DU DEPOT DE LA COUCHE 5 ET
ESSAI DE BIOCHRONOLOGIE

Cette association trls typ6e de micromammifbres atteste un climat
franchement continental. La pr6dominance absolue du Microtus gregalis par
rapport A Microtus oeconomus, ainsi que I 'absence d'Aroicola terrestris,
accentuent le caractbre continental du climat, mais soulignent, avant tout, son
aridit6. Le climat 6tait 6galement froid et surtout rigoureux en hiver ; toutefois, le
trOs faible pourcentage du Lemming i collier et du grand Lemming indique que la
temp6rature moyenne n'6tait pas celle d'un pl6niglaciaire ou m€me celle d'un
stade glaciaire tel qu'un Dryas. Enfin, la pr6sence m6me trbs peu marqude du
Lemming gris, du Hamster migrateur et du Libvre des steppes confirment par
leur r6partition g6ographique actuelle dans les steppes d'Asie centrale le climat
continental aride. Dans ce contexte climatique et avec la pr6sence conjointe des
trois dernibres espbces, il parait 6vident que le paysage 6tait essentiellement
d6couvert et typiquement steppique.

Ces d6ductions pal6odcologiques s'accordent trbs bien avec la nature
loessique de la couche 5 (Straus et al., 7992) : un environnement steppique et
aride devait en effet permettre et favoriser la formation de loess. Toutefois,
I'aspect 1it6 par ruissellement de ce loess a 6galement 6t6 mis en dvidence et a
permis aux auteurs d'envisager une relative humidit6 du climat. Afin d'accorder
ces observations avec les donn6es microfauniques qui soulignent plutOt I'aridit6
climatique, il parait raisonnable d'envisager un d6pOt saisonnier de loess
ruissel6s lors de la fonte printanidre des neiges hivernales, le bilan annuel des
pr6cipitations restant n6anmoins trds faible. Notons encore que les restes
microfauniques ne pr6sentent aucun signe d'6rosion m6canique important et
qu'ils ont donc 6t6 progressivement enfouis par un d6p6t de ruissellement de trds
faible comp6tence.

D'un point de vue biochronologique, le profil g6n6ral de cette association
microfaunique parait 16current en Belgique. Une microfaune form6e
essentiellement par Microtus gregalis et Microtus oeconomus, Ie premier 6tant
tout i fait pr€dominant, a d6ja 6t6 observ6e d la grotte de Sclayn (Cordy, 1992)
dans la biozone Sclayn V gris rapport6e i Melisey II et dans la biozone Sclayn I
rapportde i une phase ant6rieure au complexe interstadiaire d'Hengelo-Les Cott6s
(biozone Sclayn I), ainsi que dans la grotte Walou dans la biozone Walou CMFI
rapport6e au d6but du Dryas II (Cordy 1,991).Il n'est pas impossible que ce type
d'association apparaisse dgalement dans d'autres phases du Pl6istocEne supdrieur
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qui n'ont pas encore 6te d6crites du point de vue microfaunique. Toutefois, la
pr6sence concomitante d'espbces typiquement steppiques comme Cricetulus
migratorius, Lagurus lagurus, Ochotona pusil la, accompagn6es par Ie grand
Lemming, Lemmus lemmus, atteste d'un pal6oclimat trds particulier qui a
conduit i des immigrations singulilres. De tels cortbges migratoires n'ont 6t6
reconnus jusqu') pr6sent en Belgique que pour les stades chrono-isotopiques 3 et
5b (Cordy, 1992). En outre, dans ces deux derniers cas, seul le stade 5b (Melisey II)
semble caract6risE par la migration du petit Hamster migrateur, Cricetulus
migratorius. Dbs lors, dans l'6tat actuel de nos connaissances, I'hypothbse la plus
6conomique de datation est de corr6ler la couche 5 du Trou Magrite h la biozone
Sclayn V gris, c'est-i-dire i la pdriode de d6gradation climatique de Melisey II au
sein du dernier interglaciaire (sensu lato).

7. EVOLUTION PALEOECOLOGIQUE DE LA MICROFAUNE DANS LA COUCHE
5

L'6volution stratigraphique des associations microfauniques dans la
couche 5 est peu perceptible (Fig. 8.1). D'une part, les sous-couches infr6rieures
sont trds pauvres en restes d6termin6s. N6anmoins, la prdsence d'un Lemming h
collier, Dicrostonyx gulielmi, sur une petite dizaine de restes de Rongeurs,
pourrait indiquer que ce Rongeur 6tait plus fr6quent dans la partie inf6rieure de
la couche que dans la partie sup6rieure or) il n'atteint au plus que 2 Vo.Il est donc
possible que le climat 6tait plus froid et rigoureux dans cette premibre phase de
d6p6t 6olien.

Dans la partie sup6rieure de la couche 5, les associations de
micromammifbres sont trOs similaires et leurs diff6rences pourraient Otre li6es au
hasard. Fort heureusement, le trbs grand nombre de d6terminations ldve
probablement en partie cette incertitude. En outre, des modifications corr6lables
peuvent 0tre discern6es (Fig. 8.1). Ainsi, une l6gdre accentuation du caractdre
continental aride du climat semble d6couler de I'augmentation du pourcentage
de repr6sentativit6 du Microtus gregalis accompagn6 logiquement par ceux des
micromammifbres typiquement steppiques, Lagurus lagurus,Cr icetulus
migratorius et Ochotona pusilla. A I'inverse, le Campagnol nordique, Microtus
oeconomus, caract6r ist ique des cl imats cont inentaux humides, diminue
corrdlativement. Enfin, la r6gression des Lemmings, Dicrostonyx gulielmi et
Lemmus lemmus, qui va dans le prolongement de ce qui a 6t6 envisag6 pour Ia
partie inf6rieure de Ia couche, semble confirmer I'hypothbse d'une r6gression du
froid au profit d'un climat un peu moins rigoureux, mais plus continental et plus
aride.

En conclusion, Ies d6p0ts de la couche 5 sont hypoth6tiquement
contemporains d'une phase de relative am6lioration climatique en fin d'6pisode
stadiaire. Ce climat de transition de type continental, aride et de milieu steppique
peut Otre rapport6 h titre d'hypothbse au stade isotopique 5b, c'est-i-dire au stade
pollinique de Melisey II.
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TOWARD A RECONSTRUCTION OF SUBSISTENCE ECONOMY IN THE LIPPER
PLEISTOCENCE MOSAN BASIN: CEMENTUM INCREMENT EVIDENCE

Aaron J. STUTZ, Daniel E. LIEBERMAN, Arthur E. SPIESS

INTRODUCTION

Cementum is the bone-like tissue that surrounds the roots of teeth. In most
ungulate species it grows in roughly semiannual increments, which record an
individual's season of death and age at death. Since the late '1.960's, archaeologists
have examined cementum increments to generate seasonality and mortality profiles
of prehistoric hunter-gatherer prey populations (Bourque et al. '1.978; Burke 1.992;
Gordon 1988; Lieberman 1993b, 7993c; O'Brien and Miracle "1.994; Pike-Tay 799'1.;
Saxon and Higham 1968; Spiess 1975, 1978, 1979, 1990; Stutz 1993).In this chapter we
report the results of cementum increment analysis of a small sample of ungulate
teeth (n=7) from strata 2 and 3 at Trou Magrite. These cementum increment results
complement the seasonality information that has been generated from Trou Magrite
juvenile reindeer tooth eruption profiles. We discuss the cementum increment and
tooth eruption data from Trou Magrite in the context of cementum increment data
from three other Upper Pleistocene deposits in the Mosan Basin: a mixed
Mousterian and Aurignacian stratum from Trou du Diable ) HastiEre-Lavaux
(n=10); a mixed Aurignacian and Perigordian stratum from Trou Reuviau )Furfooz
(n=2), and a sealed Mousterian living floor in le Grotte de Sclayn (n=5) (Stutz 7993).
From this basis we discuss the strengths and limitations of our seasonality and
mortality data. We also outline some problems for future research on Upper
Pleistocene hominid subsistence economy in northwestern Europe. We conclude by
offering one possible reconstruction of Mosan Basin hunter-gatherer mobility
patterns and hunting strategies across the Middle-Upper Paleolithic transition.

MATERIALS AND METHODS: PREPARING AND INTERPRETING CEMENTUM
INCREMENT SPECIMENS

Several interrelated factors, physiological, functional, and environmental in
nature, underlie cementum's utility as a source of mortality and seasonality
information. Cementum functions to anchor an animal's tooth roots into the gum
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(periodontal ligament). This is accomplished as cementoblast cells deposit a mixture
of collagen fibers and hydroxyapatite crystals around collagen bundles (Sharpey's
fibers) that originate in the periodontal ligament and extend to the root (see Fig.9.2).
The cementoblasts are located along the periodontal ligament, so that they secrete
cementum matrix from the gum onto the root's surface. Growth occurs in this
manner--with new cementum constantly forming on the outer surface of the root--
throughout the lifetime of the individual (or tooth).

Recent research indicates that diet is the factor that determines the rate of
formation, density, and Sharpey's fiber orientation of newly deposited cementum
(for details see Lieberman 7993a, 7994; but see also Burke 7992). Thus, ungulates that
regularly alternate between winter and summer diets will grow two seaonally
distinct types of cementum. The regular changes in cementum growth appear as
distinct tree-ring-like increments that surround the tooth root. A ground thin
section of a tooth, when viewed in the microscope in transmitted cross-polarized
light, reveals cementum increments as alternating translucent and opaque bands.l
This pattern of banding is most clearly seen in the area of cementum around the
gum line. This region is marked by the juncture of four histological features: the
alveolar bone, the enamel, the dentine, and the cementum (see Fig. 9.1). Along this
portion of the tooth root, the cementum grows at a slow, roughly constant rate. As a
result, seasonal increments are sharply discernible. The cementum near apical extent
of the enamel is classified as "acellular cementum" because it does not exhibit the
lacuna-traces of cementoblasts. This histology contrasts with that of the "cellular
cementum" that pads the root apices and furcation; such cementum is very thick,
irregularly banded, and dotted with cementoblast lacunae (cf. Lieberman and
Meadow 1992).

Incremental structures have been documented in the cementum of most
ungulate taxa, including those species included in our archaeological sample:
reindeer/caribou (Rangifer tarandus), red deer (Cerous elaphus), bison (Bisott cf..
priscus), and ibex (Capra ibex) (see, e.g., Spiess 1,976). Analysis of modern Rangifer
and C. elaphus field specimens of known age and season of death demonstrates that
populations of these species throughout North America and Europe--regardless of
latitude, altitude, or microhabitat--exhibit growth of "translucent" cementum from
late April-early May through late December, and of "opaque" cementum from
]anuary through April (Gordon 1988; Grue and Jensen 7979; Pike-Tay 7997; Spiess
7976, 7979).There is no comparable documentation of the timing of growth of
translucent and opaque cementum in modern ibex and bison. However, ibex and
those bison inhabiting cool, continental regions survive winter under stressful
dietary constraints comparable to those confronted by reindeer and red deer. Because

1 On a thick polished section viewed under reflected light, the cementum increments appear "in negative." Thus, bands
that are tran3lucent under a transmitted polarized light appear dark under a reflectiiri-light micioscope because the
light source is not reflected back through the obi€\ctiv; lens tb the viewer. For the same"reaEons, bands that are opaque
uider transmitted light appear bright-under thb reflected light. Throughout this chapter, unless otherwise indicati:d,
"translucent" and "oiaque'' will ref-er to increments that aprji:ar as sucfi on ground tliin sections under a transmitting
polarized light micrbscbpe. This is because the bulk of ttie data presented below was obtained from analysis of thii
3ections vie*ed under tra'nsmitted light.
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we know how such winter constraints affect the process of cementogenesis, we can
use data on ibex and bison seasonal nutrition rycles to predict reliably the timing of
growth of opaque and translucent cementum bands in these species.2

Beginning around January and continuing as late as May, populations in each
of these taxa survive on protein-poor graze and browse, and depending on the
temperature and snow cover, they must often rely on physically hard, tough bark
and twigs (cf. Spiess 7979:37,254-263). The low availability of dietary protein means
little material for collagen synthesis by cementoblasts and the fibroblasts that deposit
Sharpey's fibers. The winter decrease in dietary minerals is not as significant as that
in protein, though, so that normal amounts of calcium phosphate (hydroxyapatite)
precipitate in a smaller volume of new cementum, forming denser tissue.3 In
transmitted light the dense winter cementum appears relatively opaque. In contrast,
cementum that grows from late spring through the fall is less dense and appears
relatively translucent because it corresponds to a period with higher amounts of
dietary protein.

Winter forage is also typically harder than the relatively protein-rich
summer-fall graze, so that the animals need to produce more force during
mastication. This places more compressive strain on a tooth, and Sharpey's fibers
respond to this occlusal strain by growing in a more oblique orientation, acting as an
occlusal "shock absorber." Under cross polarized light this winter cementum will
bend polarized light differently than adjacent, more horizontally oriented summer-
fall cementum (see Fig.9.2). All other factors being equal, any given band, regardless
of season of formation, may appear as either translucent or opaque, depending on its
orientation relative to the polarized light source in the microscope. However, the
hypermineralized (dense) winter-early spring increments always appear relatively
opaque, regardless of the orientation of polarized light. The summer-fall bands,
then, can only be differentiated from winter cementum when they are in an
orientation that transmits the polarized light. In summary, for the reasons given
above, opaque bands in ibex and bison almost certainly formed from about January
through April, give or take one month depending on the species' seasonal foraging
patterns and the local climate (cf. Spiess 7979:267-2,1990:37).

2 Several sources of data suggest that bands in cementum form in response to regular seasonal shifts in diet. Controlled
feedine experiments on doinesticated Nubian qoats (Capra hircirs) illustra*te how changes in the physical and
nutritiSnal 

^qualities 
of diet affect cementum increrilent formition (Lieberman 7993a,1,93b,1994). Keepin| iir mind the

results of thi: feeding experimentq we can examine ecological data on annual foraging cycles (and possibly endocrine-
related physiologicaf cycles, and periodicity in mating and"birth events) to infer ttre"paiarir*ers on tfie rate 6f cementum
growth, it! comFosition, and Sh'arpey's fiber orientEtion (cf. Lieberman 1993a; 7993b, 7994; Lieberman and Meadow
1992; Spiess 1990). Finally, we canu[ilize analyses of cementum increments in the teeth of modern wild ungulates of
known age and season df death (e.g., Burke 1992; Gordon 1988; Grue and Jensen 7979; Klevezal 1988; Lieberman
1993b, 1.993c; Pike-Tay 1991; Spiess 1976,1990); these results reveal that the timing of formation of these semiannual
cementum increments correspoirds to the timing of seasonal changes in diet.
3 An additional factor mav'catalvze the hvpeimineralization oT winter cementum in northern-latitude unqulates: "To
survive this winter perioit, deei must briild up substantial fat reserves in late summer and fall. Lipofenesis (fat
formation) is under bndocrine control triggered by decreasing day length and is physiologically obligatory" (Spiess
1990:31). The diversion of dietary resouic"es for building up"fat ieserv"es would corirpounilt thd late Iall aird winter
reduction in protein intake.
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lnterpreting Cementum

These seasonal effects of diet on acellular cementum histology are basically
what archaeologists exploit in estimating an animal's age at death and season of
death. Since cementum begins to accrue when a tooth erupts into occlusion, age at
death is calculated by counting the total number of bands, dividing the sum by the
number of increments per year (n=2), and adding the age of eruption (see Hillson
1986). Season of death is approximated by assessing the optical nature of the tooth's
youngest, outermost acellular cementum band. As discussed above-and this cycle
characterizes only those ungulate populations occupying temperate and arctic
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. The rate of growth of
cementum for a given individual may slightly vary through time, but on a
population-wide level the thickness of an outer increment correlates closely with
the amount of time that the band had been growing (Lieberman 1993b; Spiess 1,990).
Based on this statistically significant pattern, one can maintain confidently, for
example, that a Rangifer molar with a very thick outermost translucent band (e.g.,
>15 pm) died near the end of that growth phase, or, conservatively, between October
and December.

It is stressed that because of variations in the rate of cementogenesis, precise
season of death determinations can only be made when the outermost band is either
very thick or very thin. In making such determinations, 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). Table 9.1 shows the seasonal relationship between
"thin," "normal," and "thick" outer bands and season of death. A normal band is
approximately the same width as the previous year's band; a thin band exhibits
<50Vo of the width of the previous year's band; and a thick increment is >1.5AVo 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).

Specimen Preparation and Analysis

In order to "read" the cementum bands the researcher requires a method of
obtaining a cross-section view of the tooth and a means of observing and assessing
the cementum itself. Lieberman (DEL) and Stutz (AJS), on the one hand, and Spiess
(AES), on the other, employed slightly different preparation and analysis techniques.
The former followed the "thin section" procedure described in Lieberman et al.
(7990), and the latter utilized "thick section" approach outlined in Bourque et al.
(7978) and Spiess (n.d.). Both methods involve some destruction of the
archaeological materials. Before each maxillary and mandibular fragment and
isolated tooth was prepared for analysis, standard anatomical measurements were
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Tableau 9.L : Cementum Increments and Season of Death

* The "opaque" and "translucent" terminology refers here to thin section
analysis under transmitted cross-polarized light.

** See Gordon 7988; Pike-Tay 1991; Spiess'1.976,1979.

Cementum Increment

(appearance and Width)*

Season of Death Approximate Months **

Thin Opaque Winter Ianuary-March

Normal Opaque Winter-early Spring Ianuary-April

Thick Opaque Late Winter-Early Spring February-April

Thin Translucent Late Spring-early Summer May-July

Normal Translucent Summer-Fall Iune-December

Thick Translucent Fall October-December
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taken, and the sample was photographed from buccal, lingual, and occlusal views. In
addition, the degree of crown wear was estimated for each tooth as light, medium, or
heavy.

The Thin Section Method.

For all specimens prepared by Stutz and for most of those by Lieberman, the
tooth was in articulation in the alveolar bone, which protects the cementum from
physical diagenetic processes. This increases the likelihood that the preserved
cementum includes an accurate record of season of death (Lieberman et al. 1990:520).
When these fragments included several teeth in articulation, one tooth was chosen
for analysis and removed with a hand-held Dremel high-speed rotating saw.
Mandibular first molars were preferred, because they exhibit a very narrow
population-wide range of eruption age values, allowing the most precise age
estimations (Hillson 1985). If the fragment contained a relatively complete tooth
row, the most mesial or distal tooth was usually removed in order to minimize
further fragmentation.

The selected tooth was embedded in Epotek 301TM epoxy resin. Once dry, the
epoxy block was cut along the mesiodistal plane with a high-speed Raytech Gem
SawTM; this cut revealed the cementum tissue around the margins and the
furcation of the roots. One half of the block was polished successively on 70 pm and
15 pm Buehler diamond grit polishing wheels, and it was then affixed with Epotek

301TM to a glass slide. After the epoxy dried, the block was cut to a thickness of about

300 pm using either a Buehler IsometTM low-speed rotating saw or a Buehler
PetrothinTM nigh-speed thin-sectioning machine. The remaining portion on the
slide was ground on the Petrothin to a thickness of about 40-70 pm. Finally, the slide
was polished on the 15 pm wheel until microscopic histological features of the
tooth, including cementum, dentine tubules, and osteons in the alveolar bone,
could be seen clearly. The slides often varied in their final thickness/ depending on
the quality of preservation of the histology.

The thin section of the tooth was then examined at magnifications of 50x,
100x, and 200x under transmitted cross-polarized light through an OlympusTM gH-Z

bifocal microscope. The cementum tissue was examined along all cross-sectional
margins of the roots. This "total-sample approach" emphasizes the general state of
preservation of the tooth, facilitating the identification of locations where the
cementum has physically and chemically deteriorated. In turn, this reduces the
possibility of counting "false" bands or of overlooking bands that through diagenesis
have become discontinuous along the root.

The Thick Section Method.

The fragmented tooth specimens prepared by Spiess were sectioned by
utilizing fortuitous fractures or with a jeweler's saw. Tooth fragments that preserved
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coronal Portions of tooth roots and the lower portions of enamel were preferred for
sectioning, because incremental structures appear very clear and regular in this
region of the tooth, around the cementum-dentine-enamel juncture. ttre pieces
chosen for sectioning were coated with a dilute B-75 resin dissolved in acetoni (this
is a museum conservation glue that inhibits penetration of the tooth by epoxy
during the mounting stage). The tooth fragments were subsequently mountea iir
West System 105 epoxy and hardener. The appropriate longitudinal section was
ground through the tooth fragment with a series of finer and finer-grit sandpapers
on a Buehler grinding wheel, followed by a final polishing of the thick section. The
thick sections were observed in reflected light under a binocular microscope at
magnifications of 40x and 100x.

MATERIALS : THE ARCHAEOLOGICAL CONTEXT

Our cementum increment analysis assemblage focuses on ungulate teeth
recovered from Aurignacian strata 2 and 3 in trench C during the 1991 and 1992 fietd
seasons at Trou Magrite (Straus et aI. 7992, 7993a, 1993b). Radiocarbon assays date
these materials to ca. 34.0-27.0 Ka (Straus et al. 1993b). Stratum 3 is represented by
only one specimen: a bison (Bison sp.) maxillary molar. The stratum 2 sample is
comprised of six specimens, including reindeer (Rangifer tarandus; n=2), ibex (Capra
ibex; n=3), and horse (n=1; probably Equus cf. germanicus [Spiess n.d.]). The total
stratum 2 "cementum assemblage" represents a minimum of three individuals
(MNI=3).

The rest of the "cementum assemblage," providing a broader--although still
highly limited--interpretive context for the Trou Magrite remains, includes reindeer,
red deer (Ceraus elaphus), and ibex teeth from Sclayn, Trou du Diable i Hastibre-
Lavaux, and Trou Reuviau a Furfooz. The Sclayn v6 teeth (n=5; MNI=3) are
associated with Middle Paleolithic artifacts from what may have been a discrete
living floor; this material dates to the end of the last interglacial (ca. 80.0 Ka) (Otte
1990; Otte et a|.7988). The Sclayn Iu tooth is from a late Mousterian context, dating to
38.0 Ka (Otte 1984b).

The two samples from Trou Reuviau (MNI=2) and the ten teeth from
Hastidre (MNI=S) were excavated by E. Dupont during the late 19th century (Dupont
1872). Although Dupont defined geological and archaeological strata during his
excavations, he clearly conflated cultural layers at these two sites (Otte 1979;
Sonneville-Bordes 7961). Consequently, the samples from Reuviau are associated
with either Aurignacian or Perigordian artifact assemblages (Otte 1.979). No
radiocarbon dates have been obtained from this site; on typological grounds the
Reuviau teeth may date from 34.0 Ka-20.0 Ka. The Hastidre material is from
Dupont's stratum 2, which is a m|lange of Mousterian and Aurignacian lithics.
Recent excavations provide a secure radiometric date of 46.0 Ka for the Mousterian
deposits at Hasti0re (Toussaint 1988). The Aurignacian materials are dated by
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typological associations to the Arcy oscillation, an episode of climatic amelioration
from 31.0 to 29.0 Ka (Otte 1,984a). The teeth from Hastibre may be associated with
either of these two periods of occupation. Consideration of these materials from
Reuviau and Hastibre requires an additional qualification about context; these
faunal assemblages have not been re-analyzed systematically, and consequently,
carnivore activity cannot be excluded as a depositional agent at the two sites.

RESULTS

The results of analysis are presented in Tables 9.7--9.3-9.4. Three specimens
from Trou Magrite strata 2 and 3 exhibited very poorly preserved cementum, and in
certain locations on the roots the cementum had been entirely removed by
diagenetic processes. These specimens, for which no seasonality and mortal i ty
results were obtained, represent isolated teeth, unprotected by alveolar bone. Only
one tooth yielded a reading from both Lieberman and Spiess, resulting in mutually
contradictory interpretations. This contradiction is not surprising considering the
relatively poor condition of preservation of the tooth (Spiess n.d.).

In all other cases--for the reindeer samples from Trou Magrite and for the
other three sites--the outer cementum band was positively identifiable. In most, but
not all, of these samples, the number of increments was exactly identified; for some
samples, though, post-depositional degradation of the collagen in the cementum
blurred originally distinct bands, allowing only an estimation of the number of
bands. Overall, the results allow us to infer a "revised MNI" for each site, because
teeth from potentially complementary elements (e.g., right and left mandibles) that
exhibit different season of death and/or age at death in their cementum cannot be
from the same individual (cf. Pike-Tay 7997). The revised MNI numbers are
presented in Tables 9.2-9.3-9.4. The seasonality and mortality patterns are treated
below for each separate site.

Trou Magrite

With the exception of Spiess's finding on the ibex M2 (TM-I6-54), the strata 2
and 3 data exhibit reindeer, ibex, and bison kills between January and April. A.
Gautier has provided additional seasonality information from his assessment of
tooth eruption patterns in juvenile reindeer mandibles from strata 2 and 3 (L. G.
Straus, personal communication). From his stratum 2 sample (n=3) Gautier
determined that one reindeer fawn was taken in early fall and two killed during
winter. The stratum 3 tooth eruption assemblags (n=3) reveals one fawn killed
during the fall, one yearling taken in early fall, and one fawn hunted during the
winter. Thus, the cementum and tooth eruption data now available hint that fall,
winter, and early spring kills predominate the Aurignacian strata at Trou Magrite.
The mortality information from the cementum increment analysis reveals that four
prime adults were taken during the Aurignacian occupations at Trou Magrite. Also,
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Gautier has identified an additional minimum of 8 additional prime reindeer from
stratum 2 (L. G. Straus, personal communication). The six tooth eruption samples
reflect that juvenile animals were also hunted, but the available sample indicates a
prime-dominated mortality profile.
Trou du Diable-d-Hastiire-Lavaux

In contrast to the Trou Magrite results, the samples from the mixed
Mousterian and Aurignacian deposits at Hastibre indicate clear evidence of summer
kills (see Table 3: HAS10 and possibly HAS2). However, the prevailing pattern
remains one of fall, winter, and early spring kills (October-April), with two
specimens (revised MNI=2) providing strong evidence for fall kills and six teeth
(revised MNI=S) suggesting winter-early spring hunting. The mortality profile
reveals a bias toward old individuals; four of the reindeer and one of the ibex taken
were eight years or older at death, and an additional reindeer may have been as old
as nine years. HAS2 represents the only sub-adult in the assemblage.

Trou Reuoiau-d-Furfooz

Not enough data from the Aurignacian-Perigordian deposits at this site are
available to suggest any apparent seasonality and mortality patterns.

Le Grotte de Sclayn V6

The Mousterian data from Sclayn V6 reveal a pattern that is consistent with

the focus on fall-winter kills evident from the cementum and tooth eruption data
for Trou Magrite and Hastibre. Three individuals (revised MNI=3) from Sclayn V5

were taken between January and April. The other two specimens (a reindeer
mandibular molar and a red deer maxillary deciduous premolar) could have been
taken at any time between May and December. If the Mousterian foragers at Sclayn
followed the same fall-early spring seasonality pattern that we have suggested for the
other sites, then these latter two specimens would have been hunted during the fall.
However, the data from Sclayn does not preclude the alternative interpretation that
about half of the specimens represent winter-early spring kills and the other half
show summer kills. The mortality profile reveals three juveniles, one prime adult,
and one old prime adult.

DISCUSSION

The cementum increment data from the Mosan Basin, along with
complementary tooth eruption information, clarify an important, but very general
point. The simple presence of winter kills implies that during the Upper Pleistocene,
in all but the most extreme arctic climatic oscillations, the Meuse River drainage and
its adjoining tributary valleys provided adequate cold-season resources and shelter to
support small groups of hominid foragers. The spectrum of faunal species present in
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Middle and early Upper Paleolithic deposits in Mosan Basin caves indicates clearly
that a variety of winter microhabitats survived along the river valley ecotone. Ibex
would have inhabited the steep, rocky cliffs that frequently line valley margins in
southern Belgium, and red deer and other cervid species would have occupied
floodplain gallery forests and sheltered forest patches on talus slopes (cf. Spiess 1,979).
In addition, the Mosan Basin foragers appear to have taken advantage of caves with
south-facing mouths, which provide maximum winter solar radiation exposure for
the inhabitants (cf. White 1985).

For addressing more specific issues of hominid subsistence economy, the data
we have presented do suggest new hypotheses, although they are not statistically
sufficient to test them. For instance, the seasonality data presented in this chapter are
consistent with the hypothesis that from the last interglacial to the early Upper
Paleolithic (ca. 80.0-20.0 Ka), caves in the Mosan Basin were mainly occupied during
the fall and winter seasons (October-April), and more specifically, most activity
occurred during the winter and early spring. Yet, our data do make it evident that
Upper Pleistocene hominids hunted in the Mosan Basin during the summer at least
occasionally. The low frequency of summer kills apparent in our preliminary
analysis, then, raises the unanswered the question of where these hunter-gatherers
settled from May through September. We will mention three possibilities. First,
hunter-gatherer groups may have occupied open air sites within the Mosan Basin
during the summer as part of a year-round occupation of the river valleys. Second,
these groups may have moved seasonally out of the valleys to hunt reindeer, horse,
and other gregarious species that would have migrated to upland or open regions,
such as the plains toward the Atlantic to the west and northwest (it should be kept in
mind, though, that settlement patterns probably varied through time and that the
Mosan Basin may not have been occupied continuously from the Last Interglacial
through the early Upper Paleolithic). Third, it is conceivable that summer kills were
originally present at the Mosan Basin cave sites but have not yet been uncovered or
by fluke have not survived. The mortality profiles we have presented, like the
seasonality information/ may also reflect a statistical peculiarity caused by our small
sample size. In general, cementum increment analysis provides accurate seasonality
and mortality profiles, and we hope that future research will yield robust
representative samples.

CONCLUSION

In looking toward future investigations, we propose that the cementum
increment data presented above may reflect two evolutionarily important trends:

(1) Middle Paleolithic and early Upper Paleolithic hominids occupied the
Mosan Basin primarily during fall and winter.

(2) By the early Upper Paleolithic, hominid foragers in the Mosan Basin
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(for example, those occupying Trou Magrite in stratum 2 times) regularly
procured prime adult herbivore prey. In contrast, their Mousterian
antecedents (including those occupying Hastidre and Sclayn 56) focused on
juvenile and/or elderly prey.

If future research demonstrates that the second hypothesis is correct, then it
would suggest an increase in foraging efficiency across the Middle-Upper Paleolithic
transition. In turn, such a temporal development would imply some important
behavioral and/or technological adaptation. In particular, the Mosan Basin mortality
profiles might reflect a temporal development similar to that which Stiner (1990)
identifies in the Upper Pleistocene of west-central Italy (see also Stiner and Kuhn
1992). She presents evidence to suggest that the old-dominated mortality profiles of
early Mousterian faunal assemblages from Italian sites represent a significant
amount of scavenging behavior, while late Mousterian and Upper Paleolithic
prime-dominated profiles reveal increasing frequencies of the ambush hunting. If
our first hypothesis also proves to be correct, then we might explore possible factors
of seasonal weather patterns, spatial and temporal food resource distribution,
population density, and regional social networks; one or more of these variables
may help reveal how a change in foraging efficiency occurred while a significant
temporal continuity in seasonal mobility patterns was maintained.
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ORGANIC RESIDUE ANALYSIS OF LITHIC ARTIFACTS
FROM LE TROU MAGRITE

Margaret E. NEWMAN

Recent studies have demonstrated that lithic artifacts often retain traces of
organic residue resulting from their original use (Briuer 1976; Broderick 1979; Downs
1,985; Hyland et aI. 1990; Kooyman et aL 1991,; Newman 7990; Newman and Julig
7989; Shafer and Holloway 7979; Yohe et al. 1,991,). Through the use of
immunological and biochemical techniques the animal of origin can be identified to
at least the family level of identity. This information can be used in the
reconstruction of prehistoric subsistence patterns and possibly in identifying artifacts
used for specific tasks.

Immunological tests have been used for many years to characterize
bloodstains in medico-legal work. Since the introduction of the precipitin test for the
medico-legal identification of bloodstains at the turn of the century (Culliford 7964;
Gaensslen 7983), several new techniques have been introduced. However, the basis
of all subsequent tests is the antigen-antibody reaction first observed in the classic
precipitin test (Gaensslen 1983:53). The successful identification of such residues is
dependent on the amount and condition of antigen retained in the stain. Flowever,
forensic studies have demonstrated that blood proteins can generally withstand
harsh treafinent and still be identified (Gaensslen 1983; Macey 7979; Sensabaugh et al.
7977, among others). The sensitivity and specificity of precipitin reactions makes
them an extremely effective method for the detection of trace amounts of protein
(Kabat and Meyer 1967:22}

MATERIALS AND METHODS

The method of  analys is  used in  th is  analys is  is  cross-over
immunoelectrophoresis (CIEP). This is based on the work of Culliford (1954) with
minor changes made following the methods of the Royal Canadian Mounted Police
(RCM Police) Serology Laboratory (Ottawa) and the Centre of Forensic Sciences
(Toronto). The test is extremely sensitive and can detect 10-89 of protein (Culliford
1954:1.092). The procedure is discussed fully in Newman and lulig (1989).
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Eighteen lithic artifacts from le Trou Magrite Cave, a Palaeolithic site in
southern Belgium, were submitted for immunological analysis. Two control soil
samples from the site were also sent for analysis. It is important that site soil samples
are tested as contaminants in the soil, such as bacteria, tannic acid and iron chlorates,
may result in nonspecific precipitation of antisera thus giving false positive results
(Gaensslen 1983).

Possible residues were removed from the artifacts by the use of. a SVo
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 7979; Kind and Cleevely 1969). Artifacts were placed
in shallow plastic dishes and 0.5 cc of the SVo ammonia solution applied with a
syringe and needle. Initial disaggregation of residue is carried out by floating the
plastic dish and its contents in an ultrasonic cleaning bath for two to three minutes.
Extraction is continued by placing the boat and contents on a rotating mixer for thirty
minutes. The resulting ammonia solution is removed with a pipette and placed in a
numbered plastic vial and refrigerated prior to further testing. Approximately 1 ml
of Tris buffer (pH 8.0) was added to each of the soil samples. Samples were mixed
well then allowed to extract for 24 hours at 40C to prevent bacterial contamination.
The resulting supernatant fluids were removed and tested against pre-immune
serum.

Artifact and soil samples were first tested against pre-immune serum (i.e.,
serum from a non-immunized animal). A positive result against pre-immune
serum could arise from non-specific protein interaction not based on the
immunological specificity of the antibody (i.e., nonspecific precipitation). No
positive results were obtained. All artifact extracts were then tested against the
antisera shown in Table 10.1. Duplicate testing is carried out on all positive reacting
specimens.

Except where noted, the animal anti-sera used in this analysis are primarily
obtained from commercial sources and are developed specifically for use in Forensic
Medicine. These anti-sera are polyclonal, that is they recognize epitopes shared by
closely related species. For example, anti-deer will give positive results with other
members of the Cervidae family such as deer, moose, elk and caribou as well as with
pronghorn (Antilocapridae family). Three additional antisera, bison, elephant and
elk, were raised at the University of Calgary. The bison antiserum was raised against
modern species (Bison bison bison), however, the immunological relationship
between extinct and extant forms is very close so that all will be detected. Similarly,
the elephant antiserum was raised against modern African elephant but will elicit a
positive reaction with extinct forms of the Order Proboscidea such as mastodon and
mammoth (Lowenstein 1986). The elk antiserum was raised against modern elk
(Cerous elaphus) and is species-specific. Immunological relationships do not
necessarily bear any relationship to the Linnaean classification scheme although
they usually do (Gaensslen 1983).
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Table 10.1 : Antisera used in analysis

ANTISERA SOURCE

anti-bear Organon\Teknika

Forensic Medicineanti-bovine

anti-cat

anti-chicken

anti-deer

anti-dog

anti-human

anti-rabbit

anti-sheep

anti-quinea-pig Sigma Scientific Co.
t l

t l

I t

il

anti-horse

anti-mouse

anti-rat

anti-swine

anti-bison University,of Calgary

anti-elephant

anti-elk

RESULTS

The results obtained in CIEP analysis are presented in Table 10.2 and discussed
below.

Positive results to bovine anti-serum were obtained on two artifacts, a
retouched flake and a keeled endscraper, from Trou Magrite. Positive results to this
anti-serum occur with members of the Bovini and Ovibini tribes of the Bovidae
family, such as bison (extinct and extant forms), cattle and musk-ox. Cross-reactions
with other orders do not generally occur.

A positive reaction to rabbit anti-serum was also obtained on the keeled
endscraper. Other members of the order Lagomorpha (rabbits, hares, pikas) may be
represented by this result but cross-reactions with other orders are not known to
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occur. This result implies the processing of lagomorphs or that rabbit sinew or blood
was used in a hafting process.

Positive results to human antiserum were obtained on two artifacts from Le
Trou Magrite (152 and 71). A positive result to guinea-pig antiserum was also
obtained on artifact # 71. Positive reactions to human antiserum occur only with
humans and apes. Unless these results indicate prehistoric crime, the most likely
explanation is that they represent accidental cuts incurred during use and/or
manufacture of the artifacts. It is also possible that skin oils or perspiration from
recent handling are responsible for these results, however, if this were true then
more positive results would be expected. Strong positive results to porcupine
(Erethizontidae) are known to occur with this antiserum while weak reactions to
beaver (Castoridae) and squirrel (Sciuridae) also occur.

The absence of identifiable proteins on other artifacts may be due to poor
preservation of protein or that artifacts were used on species other than those
covered by the anti-sera used. It is also possible that the artifacts were not utilized.

Table '1.0.2: Results of CIEP Analvsis

Artifact # Stratum Artifact type Result

TM-I7-33 2 Retouched flake Bovine

TM-I8-23 3 Keeled endscraper Bovine, rabbit

TM-J7B-79.1 J Sidescraper Negative

TM-J8C-110 5 Flint chunk Negative

138 2 Endscraper Negative

145.1 2 Sidescraper Nesative

152 2 Endscraper Human
't1,4 3 Bec Negative

89 3 Truncation Negative

71 3 Endscraper Human, guinea-pig

102 3 Endscraper Negative

317 5 Denticulate Negative
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SPATIAL ANALYSIS OF LE TROU MAGRITE

Anthony E. MARTINEZ

ABSTRACT

The site of Trou Magrite was examined for the presence or absence of
spatial structure. Data results indicate that a high degree of site integrity is present
in some portions of the excavated area while evidence for potential stratigraphic
disturbance is present along the edge of the cave talus.

INTRODUCTION

As described in Chapter 1, le Trou Magrite has historically served as a key
site in developing the general chronology for much of the Paleolithic record of
Europe. Since the first excavations at Trou Magrite in the mid-1800's, changes in
theoretical orientation and numerous methodological developments lead us to
ask new kinds of questions about this site. These range from broad issues of the
site's place within long-term temporal and regional frameworks, to more specific
issues of changes in the nature of the site occupation and activity organization in
three-dimensional space.

The spatial analysis of archaeological remains recovered from excavations
reported in this monograph will serve as a valuable complement to the data and
site interpretations of past researchers. Analysis of the spatial properties of le
Trou Magrite suggests a number of insights into the spatial dynamics at this site
during < periods of human occupation. It also addresses the question of periods
of human absence.

From the standpoint of the analysis of site structure, le Trou Magrite
presents some interesting challenges. First, the total excavation area is relatively
small (approximately 22 square meters). Second, excavation areas contained
significant quantities of cave roof-all, especially in the lower strata, with bedrock
outcrops at the base. These limestone boulders could have be expected to have
impacted human usage of the site in a variety of ways. As elements which are, in
some cases, over a cubic meter in size, they certainly constituted 'site-furniture',

serving, for example, as surfaces for food preparation, seating, partitions, and de
facto windbreaks.
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To the analyst of archaeological site structure, the rockfall at le Trou
Magrite is a distributional 'blanking' area. On the one hand it restricts the
distribution of artifacts to areas that were associated with periods of human
occupation. On the other hand, it also serves to 'funnel' artifacts into crevices
among blocks, elongating the vertical distribution of artifacts affiliated with
periods of human habitation. Finally, rockfall can be expected to have altered the
archaeological landscape by crashing many meters down onto occupation surfaces
li t tered with archaeological material.  While rockfal l  can compact an
archaeological layer and literally destroy artifacts and bones, it also serves to 'seal'

layers into definable periods of geological activity within the cave.

Relative to these issues, this chapter asks the following questions.

1) Can the relative integrity of the different strata be evaluated
objectively? If so, what is the evidence for intactness vs. disturbance?

2) Is there evidence for the survival of distinct 'living' surfaces in the
excavated area of the site?

3) What role might carnivore activity have played in the accumulation of
faunal remains among the strata?

In response to these questions, I present the results of spatial analysis
using several methods which may assist in the interpretation of sites like le Trou
Magrite. These include 1) maximum deviation functions for plotting data
collected on a grid (meter square) basis, 2) lithic refit analysis, and 3) ISODATA2
clustering accompanied by vector quantization for classifying high dimensional
relationships in archaeological data.

MATERIALS AND METHODS

Data Collection and Database Construction

Field provenience data used in this study are of two types. Artifacts and
teeth 2 ca. 1cm and bones > 5cm in length were plotted in three dimensions
relative to Cartesian space while smaller finds were collected in arbitrary 5-8cm
levels (spits) and 50 x 50 cm subsquares. Stratum, excavation square/ sub-square,
and spit were recorded for all artifacts. For those items piece-plotted, orientation
relative to magnetic north and inclination of primary and secondary axes relative
to the horizontal level were also recorded.

Following construction of a database containing field provenience and
Iaboratory analysis information, data were re-coded into new variables using
several criteria. First, lithic raw material types were collapsed into a new dataset
containing general probable source and material information in such a fashion
that the full analytical list in Chapter 5 was condensed into :
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flints/cherts
phtanite
limestone
sandstone/siltsone
other stones

Next, due to small sample sizes for some categories, a similar process was
used to lump debris categories in Tables 4.'/.,-4.2 rnto:

all micro debitage 1< tcm)
non-cortical angular debris
cortical angular debris
non-cortical flakes
cortical flakes
non-cortical blades
cortical blades
bladelets
cores & platform renewal flakes
Upper Paleolithic tools
Mousterian tools

For faunal data, identifications provided by A. Gautier (Chapter 7, this
volume) were integrated with artifact provenience information and preliminary
observations on modification. This resulted in the following database:

Artifact provenience
Faunal taxon
Element
Portion
Modifications

In order to utilize the full potential of the Trou Magrite dataset, non-piece
plotted artifacts were tested against a maximum deviation function described by
Martinez (n.d.). This function evaluates the relative departure of a given
artifact's Cartesian coordinates relative to the scale of collection in horizontal and
vertical dimensions against the size of the excavation or artifact scatter. A
randomly assigned Cartesian coordinate within space constrained by the
excavation limits of a 50 x 50cm subsquare, 5 centimeters thick is within
approximately 25 cm horizontal space and 2.5 cm of vertical space of where it
could be expected to have been found had it been individually plotted. This is a
conservative estimate based upon the square of the hypotenuse of the excavation
plane in XYZ dimensions. It has been suggested by Kroll & Isaac (7984) that a
more realistic estimate of variation from actual location is . the square of the
hypotenuse. In the case of artifacts at Trou Magrite, this suggests that had
non-piece plotted artifacts been piece-plotted, they would have a statistical
likelihood of being within 12.5 centimeters in horizontal space and 1.25 cm
vertical space from a space-constrained randomly assigned Cartesian coordinate.
Relative to; 1) the number of artifacts collected,2) the size of the excavation area,
and 3) the type of spatial analysis performed in this study, even a conservative
estimate of maximum spatial deviation of a re-plotted artifact becomes
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statistically insignificant. Non-piece plotted artifacts were, therefore, assigned
space-constrained random Cartesian coordinates resulting in a single dataset
containing values for: X,Y,Z, and Artifact Typ".

Data Visualization

As a first step to data analysis, artifact distributions were mapped as two
dimensional plan maps and three dimensional point clouds. In addition, three-
dimensional 'fence' plots were constructed from stratigraphic data collected in
the field (see Figs. 71..1-11,.2-'1.1,.3-77.4-11,.5). These plots were then inspected for
general trends in the distribution of data relative to 1) other artifacts, 2) limestone
rock-fall and bedrock, and 3) stratigraphic membership.

Lithic Refit Analysis

During the course of general lithic analysis several observations were
made which assisted the refit analysis of Trou Magrite. These observations
included the systematic inspection of chipped stone raw material, size, shape,
debitage type, color, patination, cortical surface, grain size, and inclusions. Pieces
were then conjoined on the basis of any attributes of Hertzian morphology that
might indicate a direct correspondence.

Vector Quantization

Vector Quantization (VQUANT), is a classification algorithm that
examines and classifies high-dimensional similarity. Its use and application are,
at present, restricted to engineering and industrial applications such a ion beam
configuration (Wilson 1990) and digital signal compression (O'Rourke & Sloan
1,984; Heckbert 7982). As a mathematical algorithm, however, I believe that it
holds significant potential for application within archaeological analysis of site
structure and offers certain advantages over many commonly used techniques.
Unlike clustering methods such as K-means or simple ISODATA, VQUANT is
extremely robust in dealing with high-dimensional space. Eight dimensional
limitations as described by Fukunaga (1972), frequently reached in archaeological
applications/ are generally avoided, while meaningful classification results have
been reported in as many as 32 dimensions (Heckbert 1982).

Describing its usage might be made more clearly by example. If one
visualizes a three-dimensional point cloud representing artifacts in different
stratigraphic layers, a number of data relations may be present. Some artifacts
could be clustered in groups about particular site features, while others may be
dispersed about the periphery of the site. The orientation of the point cloud may
be along a particular plane, indicating either post-depositional differences in site
usage/ natural dispersion process, or an effect of data recovery methods. The
inclination of the point cloud may suggest that artifacts are arranged along
potential living surfaces, or that they are distributed along a prehistoric slope.

VQUANT analysis begins with the question, along what axis does one
wish to begin examining the data? Possible options are: 1) along the axis which
follows the maximum data span (in the archaeological example, along the plane
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Figure 11.3
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Figure 11.5
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of the most artifacts), 2) along the axis of greatest data variance (along the axis of
greatest differences in numbers or types of artifacts, or 3) along the principal
eigenvector of the data (along the axis which intersects the greatest number of
significantly meaningful clusters of artifacts).

Next, the number of clusters present in the dataset are needed. While this
may seem like a ridiculous requirement (if we knew how many clusters were
present in the data why would we bother clustering them?), VQUANT
establishes where data clusters are and what high-dimensional relations are
present within cluster zones. One of the most robust and intuitive approaches to
determining number of clusters is provided by a refined ISODATA algorithm,
also known as ISODATA2. This technique 'reads' a data set and determines the
minimum and maximum number of clusters possible given the contents and
interrelationships of a dataset. In practice, ISODATA2 matches the sum of
squared Euclidian distance against the smallest possible variance in the location
of cluster centroids. This is a technique quite similar to that used by u
MAXCLUST function in K-means analysis, however, the ISODATA2 function is
a heuristically based, automatic classification algorithm. This translates to an
ISODATA2 algorithm is 'smart' enough to determine how many cluster are
present in the data without the user having to 'guess' a reasonable starting
number for the maximum number of clusters.

As a next step, VQUANT can take the data provided by ISODATA2
regarding minimum number of significant clusters and begin high-dimensional
analysis of data relations. In the archaeological example, following ISODATA2
analysis, we now know the general number of clusters that can reasonably be
expected to be present given the number, type and position of our artifacts. Using
VQUANT, we can now begin to ask the question, "Where are the artifacts and
what associations of artifacts are there relative to the rest of the site?" This in
turn helps answer along which type of axis to split the data. Our options, again,
are 1.) maximum span, 2) maximum variance, or 3) principal eigenvector. Given
that we are interested in examining intra as well as inter-relationships between
strata 2-S at Trou Magrite, VQUANT splitting along the principal eigenvector was
chosen so that cluster region identification would be primarily a function of
similarity of relative position, number and type of artifacts distributed about the
excavation area. Applied to the Trou Magrite dataset, VQUANT and ISODATA2
analysis was carried out using the KHOROS program developed at the University
of New Mexico. In order to determine the geographic location and orientation of
clusters, a KHOROS post-processor developed by Scott Wilson was used to
evaluate the position, inclination and contents of each cluster region.

RESULTS

Data Visualization

Data visualization at Trou Magrite suggests a number of patterns. The
western portion of the excavation area (G-K /4-6) is characterized by a tight
vertical distribution of both lithic and faunal data. The faunal distribution in the
northeastern portion of the excavation (I-H/7-9) seems to be substantially less
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dense in this portion of the site than in the area to the immediate south. As this
area is 1) directly beneath the present-day drip line, and 2) was found in
excavation to be largely indurated with flowstone, I suspect that this is a function
of bone preservation rather than an actual characteristic of the data. Lithic
artifacts in the southern portion of the excavation area (I-L/7-9) appear to be
dispersed in vertical space, while faunal data are generally clustered in this part of
the site into stratigraphically superimposed layers of artifacts that overlap the
lithic distribution (see Figs 11.1 & 11.2). This 'layering' of faunal remains in the
southern portion of the excavation area may well be a product of accretional
deposition of bones on the talus slope of the cave, interspersed by periodic
deposition and erosion of lithics on and from the exposed talus.

Lithic Refit Analysis

Analysis of the Trou Magrite data for lithic refits was largely unsuccessful.
Of the 4000+ chipped stone items in the assemblage measuring greater than Lcm,
15 items were found to directly refit (see Table 11.1). Two major obstructions to
refit analysis were encountered. First, the high incidence of limestone artifacts
prevented large-scale study of the assemblage, as the surface of these artifacts was
consistently eroded. Second, the strategy for lithic reduction at Trou Magrite
appears to have been highly intensive, with a premium placed on the
conservation of lithic raw materials (especially cryptocrystalline ones). As a
result, few artifacts remained which had enough definable features to 'put back
together'. All artifact refits are restricted in vertical space/ and are located in
portions of the site that on the basis of visual inspection (above) and vector
quantization (below) appear to be stratigraphically intact.

Vector Quantization

VQUANT analysis of Trou Magrite revealed a number of statistical
problems with the data, but also suggests a number of patterns. Initial inclusion
of combinations of lithic and bone data in combined analysis runs suggests that
the shear frequency of unidentifiable bone fragments (nearly 8000) filters out the
determination of patterns among other types of artifacts. Removal of this item as
a category helps, however. The remaining small number of faunal remains that
are definable with respect to element and location are spatially dispersed, and
seem to exhibit no significant clustering with respect to horizontal space. Relative
to vertical space, identifiable faunal remains are virtually restricted to strata 2 and
3. This is likely a function of preservation factors as strata 2 and 3 contained a
higher frequency of artifacts and bones than strata 4 or 5 with general
preservation of bones being generally better in upper strata.

Lithic artifacts, however, do exhibit significant spatial structure and
clustering. VQUANT analysis indicates the existence of 5 distinct clusters
definable on the basis of 1) artifact type, 2) raw material WPe, and 3) spatial
location. In evaluating these clusters, it became clear that several phenomena
describe the nature of the lithic clusters distribution. First, these clusters were
characterized by properties of being constrained or dispersed in Cartesian space.
Second, these clusters are formed of assemblages composed of the following
artifact and raw material categories:
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TABLE 11.1 :Artifact Refit Sets

ARTIFACT# ARTIFACT TYPE STRATUM

I4-85

14-86

t4-87

14-88

non-cortical flake

non-cortical debris

non-cortical debris

non-cortical flake

J

J

3

3

15-62

15-64

non-cortical flake

non-cortical flake

2

2

16-93

15-97

16-98

non-cortical debris

cortical blade

cortical blade

2

2

2

16-792

16-794

non-cortical blade

non-cortical blade

2

2

J8-237

18-231,.7

core

non-cortical flake

4

4

J8-30s

J8-306

cortical

cortical

flake

flake

J

5



1) cryptocrystalline materials with a predominance of Upper Paleolithic
tools

2) limestone, sandstone (including quartzites) and other raw material
categories with a general predominance of Mousterian tool types.

These properties with respect to lithic raw material and artifact type
suggest that the lithic data might also be thought of in terms of being dispersed or
constrained within a domain defined by material type, frequenry of blades, and
Upper vs. Middle Paleolithic tool types.

Lithic Cluster L

The first VQUANT lithic cluster is characterized by several properties.
Geographically, it is restricted in horizontal space to squares I-L/7-9 (Fig 11.3). In
vertical space, however, it cross-cuts strata 3 through 5, but with the greater part
of its constituent artifacts being from strata 3 and 4. Cluster 1 contains 3 phtanite
flakes, including one Upper Paleolithic tool, but no other cryptocrystalline
materials. This assemblage is essentially made up of limestone, sandstone, and
other less lustrous raw material types. Tools within this group include 15
limestone Upper Paleolithic tools, 1 sandstone Upper Paleolithic tool, and 4
limestone Mousterian tools. Technologically, this assemblage represents the
gamut of lithic reduction sequence, and contains cores, cortical and non-cortical
debris and debitage, blades, and tools. Based upon 1) this cluster's cross-cutting of
stratigraphic boundaries and 2) presence of both Mousterian and Upper
Paleolithic tool types, lithic cluster 1 is clearly mixed.

Lithic Cluster 2

In contrast to lithic cluster 1, lithic cluster 2 is characterized by an
abundance of cryptocrystalline materials, including 30 Upper Paleolithic tools, no
Mousterian tools, 4 flint cores, and most stages of the lithic reduction process.
Located in squares J-}{/7-9 (Fig 11.4), lithic cluster 2 is reasonably well-constrained
within strata 2 and 3 in a dispersed distribution. Approximately two dozen
isolated artifacts seem to have moved down through crevices in rock-all into
stratum 4,but relative to the total size of the distribution in cluster 2, this appears
to not be significant.

Lithic Cluster 3

This cluster contains products of the full range of technological reduction
strategies and lithic raw material types. Occupying squares G-K/4-5 (Fig 11.5),
cluster 3 is highly restricted in vertical space within strata 2 and 3. Some evidence
for artifacts 'dribbling' down crevices between rock boulders along the 6-7 square
line is present in the form of less than a dozen outlier flakes in stratum 4.
Relative to the nearly 3000 items in this roughly 3 x 4 meter area, however, these
artifacts represent only a fractional percentage of the cluster population. This
cluster contains 42 flint Upper Paleolithic tools, 16 limestone Upper Paleolithic
tools, 1 siltstone Upper Paleolithic tool, and no Mousterian tool types. Of
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particular note is that this cluster contains nearly three times as many blades and
bladelets than any other identified group.

Lithic Cluster 4

Lithic cluster 4 partially overlaps with lithic cluster 2 (Fig '1.'1..6), and is
characterized by an absence of flint or chert artifacts, abundant limestone flakes,
cores, and blades, 2L limestone Upper Paleolithic tools, and significant quantities
of sandstones & siltstones (including 4 quartzite Upper Paleolithic tools and 1
quartzite Mousterian tool). Lithic cluster 4 is fairly wel! constrained in stratum 2,
3 and the upper part of stratum 4. It also has, however, a vertical 'tail' that
extends into the upper portion of stratum 5 in the form of numerous artifacts
that had slipped downwards. Its horizontal distribution is also somewhat
dispersed, as it occupies squares F{-K/6-9.

Lithic Cluster 5

Lithic cluster 5 closely overlaps lithic cluster 1 (squares I-L/7-9) (Fig71,.7),
and, like lithic cluster 2, is dispersed in vertical space over stratum 3 through
stratum 5. Its artifact assemblage is composed of abundant flints and cherts, no
limestone or sandstones, 45 Upper Paleolithic tools, and 1 Mousterian tool.

Summary of Patterns

In general, visual inspection, lithic refit analysis, and VQUANT analysis
all suggest that the western portion of the excavation area (G-K/4-5) is
substantially intact and the northeastern region (J-H/7-9) is largely intact.
Analysis also suggests that the southern portion (I-L/7-9) may be the product of
episodic deposition of lithics and fauna down a talus slope. With respect to all
artifacts and the total excavation area, lithic and faunal data generally overlap in
areas of the site that appear to be stratigraphically intact. In areas where
VQUANT analysis suggests lithic artifacts are of mixed provenience, faunal data
are observed to be clustered into overlapping layers.

DISCUSSION

The general spatial pattern displayed by the Trou Magrite data is complex.
Squares G-K/ 4-6 are definable as a space-constrained area in which the artifact
categories are characterized by an abundance of raw material $pes, but a general
tendency to be include artifacts that are Aurignacian / Upper Paleolithic types.
This is consistent with an interpretation of this portion of the site as being
stratigraphically intact. Examination of the artifact distribution in the this portion
of the site wiih respect to Cartesian space also indicates lenses of artifacts
suggesting multiple occupations and/or'living surfaces'.

Squares I-H/7-9 appear to be largely stratigraphically intact, though the
vertical distribution of artifacts within this area were somewhat elongated and
'dribbles' from strata 2 & 3 into portions of stratum 4. Faunal data are less
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frequent here than in the rest of the excavation area, but I suspect that this is a
function of preservation factors rather than real activity distributions. Like the
western portion of the site, artifact clusters are characterized by a diversity of raw
material types, blades, and Upper Paleolithic tools. This evidence suggests that
this portion of the site is of Aurignacian affiliation, though it is somewhat less
intact than the western portion of the site with respect to its vertical and perhaps
horizontal axes.

Squares I-L/7-9, near the talus edge, seem to be characterized by a
dispersed lithic assemblage overlapping clustered zones of bones in vertical space.
Some elements of the clusters defined by VQUANT analysis in the southern
excavation area suggest that artifacts of Aurignacian affiliation are present (i.e.,
large number of cryptocrystalline materials, blades and Upper Paleolithic tools).
The association of these items, however, with; 1) a lithic raw material diversity
that is a mix of types found in upper and lower strata, 2) a vertical distribution of
lithic clusters that cuts across strata 2 through 5, and 3) the co-occurrence of both
Upper and Middle Paleolithic tool and debitage types is consistent with an
hypothesis of stratigraphic disturbance of this portion of the site.

The faunal distribution in the southern portion of the site can be broken
into 4 distinct clusters in vertical space which overlap one another in horizontal
space. Of these layers, only a single lithic cluster is definable in vertical space that
overlaps this bone distribution. It is characterized by being in stratum 4, and
contains a high incidence of limestone debitage and a relatively low frequenry of
blades.

The co-association of clustered zones of bones in vertical space with a
dispersed lithic distribution in the southern excavation area invites speculation.
As this portion of the site is located along the talus of the prehistoric cave mouth,
it is not unreasonable to suppose periods of episodic deposition and erosion
resulting in a dispersed distribution of lithic artifacts. This may, in turn, also
account for the clustered bone layers in this area of the excavation. A distributed
lithic distribution containing successive layers of bone accumulation is consistent
with a hypothesis of periodic alternation of human and animal occupation of the
site.

CONCLUSION

Data visualization, lithic refit analysis and vector quantization analysis
were employed in the spatial analysis of strata 2-5 at Le Trou Magrite (Table 11.2.
Spatial structure is present in the form of discrete clusters of artifacts of
Aurignacian affiliation in the western and northeastern portion of the excavated
area in strata 2 and 3. These clusters are definable into lenses of artifacts that may
be associated with occupation surfaces and considerable site integrity in this
portion of the excavation area. The southern portion of the excavation area,
along the prehistoric talus, seems to exhibit less evidence for spatial integrity, and
is instead characterized by overlapping faunal distributions that may be
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TRCIJ I,IAGR I TE
Str tmary of  L i th ic Ctuster  Memebership

CLUSTER Tota t

1  .00 2 .00 3 .00 4  .00 5 .00

ARTIFACT TYPE
f t in t /cher t  deb i tage <

1cm
f  L  in t /cher t  non-cor t i ca t

debr i s
f t i n t / c h e r t  c o r t i c a I

debri s
f  I  in t /cher t  non-cor t i ca I

f I  akes
f t  i  nt/chert cort i  ca t

f I akes
f I  int, /chert non-cort ical

btades
f I  i  nt/chert cort i  ca I

blades
f t in t /cher t  b tade le ts
f t in t /cher t  cores  &

ptatform renexal
f I akes

f t in t /cher t  Upp€f
P a t e o t i t h i c  t o o t s

f t  int/chert l i lousterian
too ts

phtan i te  deb i tage <  lcm
phtan i te  non-cor t i ca l

debr i s
ph tan i te  non-cor t i ca I

f I  akes
phtan i te  non-co f t i ca I

btades
phtanite cores &

ptatform renerat
f I  akes

phtanite Upper
P a t e o t i t h i c  t o o t s

t imestone debitage < 1cm

1

I

43

261

?5

241

3 1

33

1 2
53

1

z

1

1

938

1 1

614

5 0

71

8
52

300

?5

6

255

32

2/.

4
1 9

1 0

45

1
3

1

a

z

1199

1?1

1 4

1 1 1 3

1 1 3

1 ? 8

24
124

t4

117

I
5

3

1 4

5

1

1
248

1 0

4 (

I

1 0

2

66

4

30

139

(cont  i  nued)

TABLE 11.2

2L2



TROt,, I.IAGR I TE
Sumary of  L i th ic Ctuster  l , lemebership

CLUSTER To ta  I

1  .00 2 .00 3 . 0 0 4 . 0 0 5  . 0 0

I  imestone non-cor t i ca I
debr i  s

I imestone cont ica I
debr i s

I  imestone non-cor t i ca I
f I  akes

I imestone co t ' t i ca t
f I  akes

t  imestone non-cor t i ca t
bI ades

I im€stone cor t i ca I
btades

I imestone btadetets
t imestone cores &

ptatform reneraI
f I akes

Iimestone Upper
P a t e o t i t h i c  t o o l s

I imestone l , lousteri  an
too ts

sandstone/si I tstone
debitage < 1cm

sandstone/si I tstone
non-co f t i ca I  debr is

sandstone/si t tstone
non-cor t i ca I  f Iakes

sandstone/s i I tstone
cor t i ca I  f takes

sandstone/si t tstone
non-cor t i ca I  b tades

sandstone/s i I tstone
cor t i ca I  b tades

sandstone/si Itstone
cores & ptatform
reneraI f takes

115 032 126

9

16?7

30

?29

5

293

?2

z

701 630

(

1 2 7

1
t )

80

3
16

1 2

1 6

9

1 5

33

5

R

21

33

28

52

3

82

1 9

38

21

9

z

1

1 1

5

( cont i nued)

TABLE 11.2
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TROU iIAGRITE
Surnary of Lithic Ctuster l , lemebership

CLUSTER Tota t

1  .00 2 .00 3 .00 4 . 0 0 5 .00

sandstone/s i t tstone
Upper  Pa l .eo t i th ic
too ts

sandstone/si t tstone
l, lousterian toots

other stone debitage <
1 c m

other stone non-cort icaI
debr i s

o ther  s tone cor t i ca I
debr i s

o ther  s tone non-cor t i ca t
f I  akes

othe f  s tone cor t i ca t
f t  akes

other  s tone non-cor t i ca t
btades

other stone btadetets
other stone cores &

ptatform reneraI
f t akes

Tota  t

1

1

2

5

1

1 1

I

3

1

1 0

I

z

4

1

1

5

I 045

3

1

729

6

2

5

1 0

2

24

4

2
2

1

591 1

I

479 705 2953

TABI,E 11.2

2L4



consistent with a hypothesis of alternating periods of human and carnivore use
of the cave.
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M. OTTE et L.G. STRAUS (dir.), b Trou Magrite. Fouilles 7997-1992. Lidge, E.R.A.U.L. 69, 1,995.

'l.,2

APPORT DES FOUILLES RECENTES A L'ATTRIBUTION CULTURELLE DES
TEMOINS D'ART MOBILIER PROVENANT DES FOUILLES ANCIENNES DU

TROU MAGRITE (PONT-A-LESSE, BELGIQUE)

Marylise LEIEUNE

Les fouilles effectu6es en 7867 par E. Dupont au Trou Magrite mirent au
jour une cinquantaine de t6moins d'art mobilier comprenant des pendeloques
diverses (dents perfor6es, anneau en ivoire, piEce bilob6e A double perforation)
(fig. 72.7), des piOces osseuses incisdes (fig. 72.2 et 12.3) et surtout les deux plus
anciennes oeuvres d'art actuellement connues en Belgique : une petite statuette
en ivoire et un fragment de bois de renne grav6 (iig.12.$.

La petite statuette anthropomorphe a 6t6. taill6e dans un bAton d'ivoire,
puis polie. Haute de 38 mm, elle est d6pourvue de membres mais sa petite tOte
arrondie et bien d6gag6e possdde un certain model6 sugg6rant un nez et des yeux.
Le tronc pr6sente des dpaules bien marqu6es et un r6tr6cissement vers le bas
sugg6rant la taille. La partie inf6rieure, plus large, est constitu6e d'un petit bloc
cylindrique sans indication de d6tail anatomique. Aucun caractdre sexuel n'est
figurd.

Trouv6 dans la m€me couche, le fragment de bois de renne, long de 92
mm, possdde un d6cor original compos6 de deux figures emboit6es. Deux ovales
inscrits I'un dans I'autre se prolongent i une extrdmitf par deux lignes parallbles
qui, aprbs un coude i angle droit, se rejoignent en formant un petit cercle. Une
figure fusiforme vient s'emboiter au niveau de ce coude. De nombreux petits
traits sont incis6s perpendiculairement, tant sur certaines parties du trac6 abstrait
que sur les bords de la pibce. Sur I'autre face, on remarque principalement, une
ligne sinueuse portant de petites incisions perpendiculaires. Diverses
interpr6tations ont 6t6 propos6es : "dessins fantaisistes" (A. Rutot, L903, p. 202),
repr6sentations pisciformes (H. Breuil et R. Saint-Perier de, '1.927, p. 50 et 52),
cygne (H. Angelroth, \937, p. 1,49), id6ogramme (F. Twiesselmann, L951., P. 7),
repr6sentations sexuelles (P.A. Janssens, 1970, p. 42 et M. Otte, 1979, p.766).

Malheureusement, la stratigraphie 6tablie par E. Dupont peut pr6ter i
confusion selon que I'on envisage la num6rotation des couches arch6ologiques
de bas en haut ou de haut en bas. Les attributions culturelles - par comparaisons
stylistiques notamment - de nos deux "pi0ces-cl6s", ont vari6 au cours des temps.
En effet, si E. Saccasyn-della-Santa place la statuette h l"'Aurignacien sup6rieur"
ou au Solutr6en ancien (1947, p. 151) et F. Twiesselmann A l"'Aurignacien
terminal" (795'I.,, p.26), A. Leroi-Gourhan considbre que les statuettes occidentales
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Figure 72.7. Trou Magrite. Aurignacien. Pendeloques. Canines de renard
perfor6es (1 e 5), croches de cervid6s perfor6es (7 d"1.2), incisive de
cervid6 (13), pendeloque bilob6e A double perforation, en ivoire (14),
anneau en ivoire (15).  (1,  2,3,4,5,13," t4, ' l .S:  d,aprds M. Otte,  1979 et  5,7,
8, 9, 70, 77, 72 : d'aprds M. Lejeune, 1987).
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Figure 72.2. Trou Magrite. Aurignacien. Pi0ces incis6es. Traits recti l ignes
paralldles transversaux (1. A 5 : esquilles osseuses, 5 : bAton de bois
si l ici f i6, 7 : os d'oiseau, 8 : fragment d'anneau en ivoire). Traits
rectilignes parallOles transversaux altern6s (9 : fragment d'os) (d'aprds
M. Otte,7979).
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Figure 12.3. Trou Magrite. Aurignacien. Pibces incis6es. Bandes parallbles de petits
traits rectilignes, parallbles et transversaux (1 : diaphyse d6coup6e).
Traits convergents, parfois courbes (2 d 7 : esquilles osseuses) (d'aprOs
M. Otte, 1979).
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Figure 12.4. Trou Magrite. Aurignacien. 1 : statuette anthropomorphe en ivoire, 2
: bois de renne d6coup6 et grave de motifs abstraits (dessins M. Otte,
7979, p. 164).
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se situent "entre Gravettien et Solutr6en" ('1.965, p. 66). M. Otte adopte
I'attribution de H. Delporte (1962, p. 54) qui place notre statuette au P6rigordien
sup6rieur (1979, p. rc$ mais en 6mettant certaines r6serves : la statuette "bien que
participant i la tradition des repr6sentations f6minines du P6rigordien sup6rieur
d'Europe occidentale, se rapproche davantage par sa composition et son style des
statuettes de Moravie, sans d'ailleurs que ces comparaisons soient tout i fait
satisfaisantes" (M. Otte, 1979, p. 522).

Reprenant les publications de E. Dupont, M. Dewez en fait une analyse
minutieuse et propose une reconstitution raisonn€e de la stratigraphie du site
(tableau 12.1').

Argile i blocaux C

Age du Fer

M6solithique

Magdal6nien -ca 13.000 B.P

L imon f  l uv ia t i l e

stratifi6

B

MaisiCrien 1

2

t
4

-ca 23.000 B.P

Aurignacien tardif -ca 25.000 B.P.

Aurignacien typique

Moustr5rien

Cailloux roul6s A St6rile

Tableau 12.1.. "Reconstitution de Ia stratigraphie en tenant compte des textes de
Dupont, des recherches r6centes sur la documentation et de la fouille de contr6le
de Toussaint" (M. Dewez,1985, p. 119).

E. Dupont ayant signal6 que la statuette provenait de la "3€ couche
ossifbre" (Dupont, '1,872, p. 93), M. Dewez considbre qu'il s'agit de "la 3e couche du
niveau fluviatile stratifi6 (formation B) en faisant commencer les couches par le
haut, comme le fait normalement Dupont" (1985, p. 1,23). Il nous dit r6galement
que "c'est ) ce 3e niveau ossifdre que nous proposons d'attribuer I'Aurignacien
typique. Dupont lui-m€me (1872b : 88) avait fait le rapprochement entre une
pointe de sagaie i base fendue en bois de renne du Trou du Sureau et une autre,
dans le mOme mat6riau, provenant des "niveaux inf6rieurs" du Trou Magrite,
c'est-i-dire des niveaux 3 et 4" (Dewez,7985, p. 127). La statuette anthopomorphe
ainsi que le fragment de bois de renne gravr6 trouv6 dans Ia m6me couche sont
donc attribu6s i I'Aurignacien typique.
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Malheureusement, aucune datation
6tablie jusqu'd ce que les fouilles men6es
Nouveau-Mexique en 1991 et 1,992 livrent
radio-carbone sont les suivantes :

absolue de cet Aurignacien n'6tait
par les universit6s de Lidge et du

du mat6riel dont les d6terminations

Couche Athib. cult. Dates Nolab. Mat6riel M6thode

2 Aurignacien 17900 + 200 OxA-4040 charbon
(pouss.)

AMS

2 Aurignacien 22700 + 1050 Gx17017 A os (apatite) conv.

2 Aurignacien 25580 + 1310 Gx17017 G os (g6latine) conv.

2 Aurignacien 30100 + 2200 Gx 18538 G os (s6latine) conv.

2 Aurignacien 34225 + 1925 Gx 18537 G os (g6latine) conv.

3 Aurignacien 27900 r 3400 Gx18540 os (g6latine) conv.

3 Aurignacien >33800 Gx18539 G os (apatite) conv.

3 Aurignacien 41300 r 1590 CAMS-10352 os (collasdne) AMS*

Tableau 12.2. Dates radiocarbone du Trou Magrite (Noiret P., Otte M.,
Straus L.G. et a|.,7994, p. 46, et ce volume*).

Outre la dernidre datation fournie(*), L.G. Straus me signale que "la
datation de CAMS (tand6tron de Berkeley - Lawrence - Livermore) est la plus
fiable pour cette couche et la datation de 34225 + 7925 BP est Ia plus fiable pour la
couche 2. Donc, les objets d'art auraient entre 38000 - 34000 ans au moins", ce qui
les placerait parmi les t6moins les plus anciens actuellement connus en Europe.

Les t6moins d'art mobilier trouv6s dans la couche 3 seraient donc bien
aurignaciens. En outre, ils participent de "l'esprit" de cette culture : par la
technique de la ronde-bosse (attest6e dans des oeuvres mobiliEres aurignaciennes
provenant notamment du Volgelherd, de Geissenklcisterle, de Hohlenstein-
Stadel et par les repr6sentations de symboles sexuels tels qu'on peut en voir sur
des blocs grav6s de la Ferrassie, de I'abri Blanchard, de I'abri Castanet, de I'abri
Cell ier ou en ronde-bosse i I 'abri Blanchard (phallus). Les pendeloques
aurignaciennes en forme d'oreille provenant de la grotte de la Betche-aux-
Rotches a Spy (M. Dewez, 7985) et la plaquette fagonn6e et grav6e d'un motif
serpentiforme de ponctuations provenant de I'abri Blanchard, pourraient aussi
€tre prises en consid6ration (fig. 72.5 et 72.6). Si M. Otte considdre que la statuette
appartient au "P6rigordien sup6rieur", essentiellement par comparaison de la
forme avec celle des cinq statuettes de Predmost (fig. 12.5, no 5), il 6met cependant
certaines r6serves : "Il est difficile de placer cette oeuvre d'art dans I'ensemble des
statuettes de la fin du Gravettien d'Europe. Celles-ci sont, en eff.et,la plupart du
temps beaucoup plus figuratives et souvent plus adipeuses (...). gn accord avec
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Figure 12.5. Aurignacien. 1 : Trou Magrite : statuette anthropomorphe en ivoire.
2 : vogelherd (Bade - wurtemberg) : statuette cylindrique
anthropomorphe en ivoire. 3 : Abri Blanchard (Dordogne) : phallus
sculpt6 dans la cheville osseuse d'une corne de bovin. 4 : Hohlenstein -
Stadel (Bade-Wurtemberg) : statuette anthropomorphe i t€te de lionne.
5 : Geissenklcisterle (Bade_wurtemberg) : plaquette en ivoire orn6e
d'une reprdsentation humaine. 6 : Predmost (Moravie) : figurine sur
m6tacarpien de mammouth (Gravettien) (1 : d'aprEs M. Otte, 1979,2, 4
et 5 : d'aprOs G. Bosinski, 1982, 6 : d'aprOs H. Delporte,1979).
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Figure 12.6. Aurignacien. 1. Trou Magrite : bois de renne d6coup6 et grav6 de
motifs abstraits. 2 et 3 : SPy, grotte de Ia Betche-aux-Rotches :
pendeloques ocr6es en ivoire en forme "d'oreilles". 4 : Abri Blanchard :
plaquette osseuse faEonn6e et grav6e d'un motif serpentiforme de
ponctuations. 5 : Abri Blanchard (Dordogne) : bloc rocheux grav6
d'images vulvaires. 6 : La Ferrassie (Dordogne) : bloc rocheux grav6
d' imagesvulvaires (7,2et 3:  d 'aprDs M. Otte,  1979;4,5 et  5:  d 'aprbs B.
et G. Delluc,1978).



I'attribution qu'en a donn6e H. Delporte (1,962, p. 54) nous consid6rons que la
statuette du Trou Magrite dois se placer probablement elle aussi dans le
P6rigordien sup6rieur" (Otte, 1979, p. 1,{A).Dans ses conclusions, il signale aussi
"que la statuette, bien que participant A la hadition des repr6sentations f6minines
du P6rigordien sup6rieur d'Europe occidentale, se rapproche davantage par sa
composition et son style des statuettes de Moravie, sans d'ailleurs que ces
comparaisons soient tout i fait satisfaisantes (taill6es dans une phalange, elles
sont plus grossiBres et de plus grandes dimensions" (M. Otte, L979, p. 622). Pour
M. Dewez, ces comparaisons avec les figurines sur phalanges du Pavlovien de
Predmost, seraient plut6t "un 6l6ment qui montre I'influence d'un concept
aurignacien dans le Pavlovien" (Dewez,1985, p.128).

C'est donc sous le double aspect de repr6sentation en trois dimensions et
d'intdrOt pour les reprdsentations d'organes sexuels qu'il faut envisager les
comparaisons propos6es par M. Dewez avec la figurine anthropomorphe du
Vogelherd ou avec la repr6sentation phallique de I'abri Blanchard. En effet, des
comparaisons stylistiques au sens strict ne sont pas entibrement convaincantes.
Dans le premier cas, notre t6moin ne poss0de pas de r6tr6cissement marquant
une amorce de jambes et dans le second, bien que prdsentant une certaine allure
phallique, il montre un 6largissement trds net au niveau des 6paules.

Quant aux pibces osseuses d6cor6es d'incisions recti l ignes et aux
pendeloques diverses, elles sont 6galement trds fr6quentes i I'Aurignacien.
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1.3

CONCLUSIONS ET RESUME

Marcel OTTE et Lawrence G. STRAUS

I. CHRONOSTRATIGRAPHIE

A. La s6quence reprdsent6e dans les fouilles r6centes au Trou Magrite couvre les
stades isotopiques 3,4 et 5. Cependant,les donn6es s6dimentaires, chronologiques et
fauniques y indiquent d'importants hiafus. Par exemple, une coupure s'observe entre
les couches arch6ologiques du Moust6rien r6cent (no4 de notre s6quence) et de
I'Aurignacien ancien (n'3).

B. Bien que limit6e spatialement, cette fouille manifeste une grande vari6t6 dans
les processus s6dimentaires repr6sent6s sur la terrasse. Selon les d6p6ts, on observe
en effet des agents de nature alluviale, colluviale, 6olienne, cryoclastique et
anthropique.

C. Datation

1. D'aprds l'6tude micro-faunique (J.-M. Cordy, ce volume) et par comparaison
avec la s6quence de Sclayn,la partie m6diane et sup6rieure de la couche 5 peut 6tre
attribu6e i la phase dite de Melisey II, soit au stade isotopique 5b, situ6 vers 90.000
ans.

2. Datations C14

a) Les datations "r6centes" des couches 2 et 3 semblent dues soit h la
percolation de petits fragments de charbons de bois (dates OXA), soit i la trds
mauvaise conservation des prot6ines dans la majorit6 des ossements (dates GX et
CAMS). Seules les dates vieilles sont, en principe,les plus fiables.

b) Les dates anciennes obtenues pour la couche 3 semblent les meilleures:
41.000 + 1700 B.P. et plus de 34.000 B.P. Elles furent en effet r6alis6es sur des
ossements dont les prot6ines 6taient trds bien conserv€es. Nous proposons donc un
dge probable d'environ 38.000 ans B.P. Cette estimation est comparable ) celles
obtenues dans de nombreux autres ensembles aurignaciens A travers I'Europe :
Romani Reclau Viver, I'Arbreda et El Castillo en Espagne, Willendorf en Autriche,
Istalloskd en Hongrie, Geissenkl<isterle en Allemagne.
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c) L'anciennet6 des dates obtenues pour la couche 2 tend A confirmer I'option
choisie pour celles de la couche 3. Elles se situent entre 30 et 34 mille ans B.P. Cette
fourchette chronologique s'accorde avec les r6sultats obtenus pour d'autres
s6quences aurignaciennes r6parties i travers I'Europe : Willendorf, Bacho Kiro, Trou
Walou, Cueva Morin, Abri Pataud,La Ferrassie, Le Flageolet, Les Cott6s,Istallosko,
Lommersum, Geissenklcisterle, Mitoc (voir tableaux, pl. 13.1 a 13.3).

II. TAPHONOMIE

Selon les unit6s stratigraphiques, divers agents semblent Otre intervenus dans
la formation des d6p6ts.

a) L'influence des ours des cavernes et des carnivores apparait relativement
importante, particulibrement i la base de la s6quence.

b) Les oiseaux rapaces, probablement les hiboux, ont jou6 dgalement un rOle
non n6gligeable, surtout marqu6 dans la partie sup6rieure de la couche 5.

c) Les plus importants apports sont toutefois li6s i I'activit6 humaine, surtout
dans les couches aurignaciennes. Ils sont toutefois toujours li6s i des vestiges
d'origine naturelle tels que ceux dus A I'ours ou aux carnivores. Les apports
anthropiques semblent moins importants ) I'entr6e de la grotte durant le Moust6rien
par rapport h ceux d'origine animale.

III.INDUSTRIES

A. Matidres premidres lithiques

1) L'usage du calcaire, strictement local, se retrouve dans chaque couche,
contrairement i ce qui fut observ6 pr6c6demment. Son emploi est toutefois
nettement plus important dans les ensembles moust6riens et, dans une moindre
mesure, dans I'Aurignacien ancien.

2) On observe I'augmentation du silex d'origine ext6rieure (probablement du
Hainaut) au cours de l'6volution stratigraphique; il est particulibrement important
dans I'Aurignacien r6cent.

3) Ce silex exogdne est surtout employ6 pour la r6alisation d'outils et de lames.

4) Par opposition au calcaire, le silex est
fabrication de petits outils.

B. Chaines op6ratoires

principalement r6serv6 pour la

1) On constate la production locale d'outils en calcaire dont toutes les phases
techniques sont repr6sent6es. Il s'agit d'outils de fortune, non st6r6otyp6s, limit6s au
fagonnement d'un bord tranchant.
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2) Le silex de bonne qualitd et exogOne (50 i 70 km) est import6 toujours
davantage sous forme de supports d6bit6s. Les rares nucldus en silex retrouv6s sont
de trbs petites dimensions et 6puis6s. Les plages corticales sont rares sur ce mat6riau
bien que les auhes 6l6ments de d6bitage soient repr6sent€s : 6clats, esquilles et lames.
Le silex est donc apport6 au site sous une forme d6j) 6labor6e et post6rieure au
d6bitage.

C. Malgr6 les analogies typologiques entretenues entre les deux couches
aurignaciennes (3 et 2), de profondes diff6rences les s6parent quant i la technique et
i I'emploi des matidres premidres. Les m€mes diff6rences s'observent entre les
ensembles moust6riens (4 et 5) et I'Aurignacien r6cent (2). De la mOme manibre,les
d6comptes typologiques issus de nos fouilles se distinguent de ceux fond6s sur les
collections d'Ed. Dupont. Cette discordance s'explique peut-€tre par une localisation
des activit6s sur la surface d'occupation de la grotte. Dans la s6quence aurignacienne,
la typologie des deux couches (2 et 3) reste semblable tandis que Ie cortOge des
mat6riaux employ6s diffEre en mOme temps que les lames sont plus utilis6es conune
supports en couche 2 qu'en couche 3. La signification de ces diff6rences sera test6e
quant i son rapport i la saisonnalit6.

D. Malgr6 I'excellente conservation des restes animaux, on constate la carence
de I'outillage r6alis6 en matibres osseuses, i nouveau ) I'inverse des observations
d'Ed. Dupont (1867, 7872).

E. Dans Ia zone que nous avons fouill6e, on observe une abondance de
grattoirs et de pi0ces i retouches continues compens6e par une carence des burins.

IV. SUBSISTANCE

A. Les donn6es quant aux ressources alimentaires au Moust6rien sont trds
limit6es. Par ailleurs, certains restes animaux semblent d'origine naturelle soit parce
que ces espbces ont v6cu dans la grotte, soit parce que leurs vestiges s'y sont
pr6cipit6s peut-€tre du sommet du plateau par la chemin6e au fond de Ia grotte (os
de mammouths ou de rhinoc6ros laineux).

B. A I'Aurignacien, la chasse est surtout orient6e vers Ie renne et le cheval et,
secondairement, vers le bouquetin. Les rennes sont reprr6sent6es par tous les
6l6ments du squelette, indiquant une pr6dation h proximit6.

Le cheval au contraire n'est repr6sent6 que par certains fragments et a fait
I'objet de partages peut-Otre li6s i l'6loignement de son lieu d'abattage.

C. L'6tude de la saisonnalit6 indique une occupation surtout durant la saison
froide, autant pour la couche 2 que pour la couche 3.
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V. NATTIRE DES OCCUPATIONS

Pour le Moust6rien, les donn6es disponibles tendent i indiquer la r6p6tition
de visites 6ph6m0res.

Au cours de I'Aurignacien, par contre, il s'agirait d'occupations plus durables
et plus importantes, apparemment hivernales. La disposition topographique du Trou
Magrite, favorisant I'insolation et la protection des vents, a permis ces occuPations
hivernales, m6me durant les phases rigoureuses du stade 3. Ceci explique peut-€tre,
parmi d'autres facteurs, I'existence d'une r6sidence i plus long terme qu'au
Moust6rien et par une population plus large. De plus, si on compare les inventaires
publi6s par Ed. Dupont ) ceux issus des fouilles r6centes, il semble se dessiner une
organisation spatiale r6gissant les activit6s vari6es men6es par ces grouPes. Puisque,
apparemment, une seule partie du cycle saisonnier y est repr6sent6e, on peut
reconstituer un cycle plus g6n6ral dans lequel prendraient place Par exemple les
visites aux gites d'approvisionnement en mat6riaux lithiques tels que la rdgion de
Mons en Hainaut.

VI. IMPLICATIONS ARTISTIQUES

Les deux euvres majeures d6couvertes par Ed. Dupont au Trou Magrite ont
6t6 classiquement attribu6es au Gravettien ou "P6rigordien sup6rieur" attest6 au site
en abondance (H. Delporte, 1.979; D. de Sonneville-Bordes, 1961.; M. Otte, 7979). La
proposition 6mise par M. Dewez (1985) et fond6e sur une interpr6tation des
observations faites par Dupont, avait d6jh s6rieusement mis en doute cette assertion.
Par ailleurs, autant les comparaisons stylistiques de la statuette (Vogelherd, Abri
Blanchard) qu'iconographiques sur le bois de renne grav6 (La Ferrassie, Abri Cellier)
soutiennent une attribution de ces deux piEces i I'Aurignacien.

La stratigraphie, assortie des nouvelles datations issues de nos ProPres
fouilles, permet, dans cette hypothEse, de situer la phase ancienne de I'Aurignacien
(notre couche 3 et la couche 3 de Dewez) d, laquelle ces deux pidces figur6es
appartiendraient. En effet, si I'on peut 6tablir une 6quivalence entre les deux niveaux
aurignaciens de Dupont (suivant la logique de M. Dewez) et les deux observ6s dans
nos fouilles, ces deux objets "artistiques" sont alors dat6s de bien plus de trente mille
ans. Ceci s'aligne avec coh6rence sur les dates propos6es ou obtenues pour les
cr6ations mobilibres analogues du Jura Souabe (|. Hahn, 1986; G. Bosinski, 1982). Le
"Trou Magrite" vient alors compldter une succession g6ographique de manifestations
plastiques i la fois trds novatrices et destin6es d se poursuivre dans tout I'art
quaternaire occidental (M. Otte, 1990).

VII. COMPARAISONS EUROPEENNES

Dans ce chapitre, nous nous limiterons ) cette partie de I'Europe concern6e Par
nos travaux en renvoyant aux synthdses et monographies plus g6n6rales 6dit6es Par
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ailleurs (J. Hahn, 1977; ].K. Kozlowski, 1993; J.K. Kozlowski et M. Otte, 1994). A
plusieurs reprises,l'un d'entre nous a tent6 d'6tablir la ventilation en trois phases de
I'Aurignacien belge (M. Otte, 7976,1979). Ces trois groupes se distinguent d'abord au
titre de "facibs", soit d'aspects technique et typologique assortis de facteurs
r6conomiques et esth6tiques (pendeloques, armes, environnements). Plusieurs
datations CL4 sont venues r6cemment supporter l'interpr6tation chronologique d'une
telle subdivision (M. Dewez,'1,992; M. Toussaint, 1986; M. Otte, '1.997 et 1993). Les
deux phases aurignaciennes repr6sent6es au Trou Magrite s'inscriraient donc assez
naturellement dans Ia phase ancienne (Spy, Goyet) et moyenne (Marche-les-Dames)
de cette division tripartite dont elles pr6cisent ainsi indirectement I'extension
chronologique.

Situ6 dans Ie contexte nord-occidental, le faci0s "ancien" trouve de nettes
comparaisons autant en Rh6nanie (Wildscheuer, J. Hahn, 1,977) qu'en Angleterre
(Kent's Cavern, R. Jacobi, 1980). La "masse continentale", alors form6e par la
dessication de la Mer du Nord, de la Manche et d'une partie de I'Atlantique,
constituait donc durant le pl6niglaciaire une sorte de "province" aurignacienne ) la
limite de l'extension ethno-culturelle du groupe, quelqu'en soit le sens. En position
centrale dans ce tableau et ce sc6nario expansif, le Trou Magrite donne trEs
simplement une clef i cette compr6hension dont il enrichit le sens. Les sites anglais
sont en effet extrOmement alt6r6s par le second pl6niglaciaire. La Rh6nanie n'a pas
fourni de sites majeurs (malgr6 I'excellence de leur 6tude). Et dans le nord de la
France, compl6tant la partie continentale, les sites sont r6duits ) l'6tat de traces en
I'absence d'abris naturels (J.P. Fagna rt, 7993).
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