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Several samples of stalagmitic flowstone (Ensemble E) at Grotte du Lazaret (Nice, France) were
dated by U-series isotopes. The results show that this speleothem began to grow about 130,000 yr
B.P. and continued to about 70,000 yr B.P., coinciding almost exactly with the last interglaciation
(isotope stage 5). Even though Ensemble E is not in direct stratigraphic relation with the cave
deposits, this study shows that the Acheulian artifacts industry and fauna within Lazaret are older

than the Riss/Wurm interglaciation.

INTRODUCTION

Grotte du Lazaret is located on the west-
ern slope of Mount Boron on the eastern
border of the city of Nice (Fig. 1). The cave
was originally excavated during the nine-
teenth century. The results of more recent
excavations during the 1950s by Octobon
were published in 1965. During the 1960s
the de Lumleys began a systematic excava-
tion of the cave which continues today (de
Lumley, 1969).

The cave is a vast cavity of some 35 m
long and 4 to 14 m wide, and has a ceiling
height of about 10 m. The archaeological
levels (Figs. 2a and 2b) include some 7 m of
section that have been interpreted (de Lum-
ley, 1969; de Lumley and Tavoso, 1969) to
range in age from the second (‘‘Mindel/
Riss’’) interglaciation, represented by
beach deposits at the base, up through pa-
leosols and flowstone deemed to have
formed during the last (‘‘Riss/Wiirm”’) in-
terglaciation through Wiirm I. The bulk of
the deposits are interpreted to belong to the
““Riss’’ interval. It is this section that con-
tains Acheulian lithic tools and human re-
mains, including a deciduous left upper in-
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cisor, a lower right canine, and a right pa-
rietal (de Lumley, 1973). The human
remains were discovered in layers V2B and
VIII of the Locus VIII, a small cavity at the
left of the cave entrance (Fig. 3) associated
with Acheulian lithics. The human remains
have been interpreted as pre-Neanderthal
(de Lumley and Piveteau, 1969). The char-
acteristic mammal remains of the upper lay-
ers are Dicerorhinus hemitoechus, Coelo-
donta antiquitatis, Equus caballus pive-
teaui, Canis lupus mediterraneus, Lynx
spelea, and Panthera spelea. The presence
of an archaic horse and a big panther, the
degree of evolution reached by the wolf,
and rodent remains such as Pliomys lenki
all suggest that the fauna is later middle
Pleistocene in age (de Lumley et al., 1976).

The mouth of the cave is 26 m above sea
level and located some 100 m inland from
the present Mediterranean shoreline. The
shoreline appears to be emergent, and the
succession of the cave deposits can be in-
terpreted in terms of this emergence cou-
pled with climatic change. The cave is now
damp and stalagmitic flowstone is forming
in the cave. When the mouth of the cave
first appeared above sea level a gravel now
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Fi1G. 1. Map and section showing location of Lazaret cave in the Nice region and on Mont Boron, France.

comprising the basal conglomerate was de-
posited by wave action. Mollusc shells oc-
cur within the conglomerate and some of
the cobbles contain holes created by the
rock-boring clam Follus. Presumably these
deposits formed at a time when sea level
was rising at about the same rate as the rate
of uplift of the tectonic block that contains
the cave. Such conditions would occur at
the beginning of an interglaciation when

melting of the ice sheets was rapid. As the
rate of sea-level rise slowed and the sea
reached a steady level, the mouth of the
cave continued to rise, isolating it from the
sea. The cave became dry and was inhab-
ited by humans who continued to inhabit it
throughout the relative dry intervening gla-
cial period. At the beginning of the next
interglaciation the rising sea level did not
reach the now-elevated mouth of the cave.
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F1G. 2. (a) Generalized longitudinal stratigraphy of Lazaret cave. The continental deposits have been inter-
preted by de Lumley and Tavoso (1969) as belonging to the ‘‘Riss’’ period. These sediments correspond to a wet
and very cold climate. Three distinct ensembles have been displayed (Riss I, Riss II, and Riss III) which are
likely equivalent to the three major Riss cold periods. (b) Generalized transverse stratigraphy of Lazaret cave.
This cross section was made in the pit located at the entrance of the cave (indicated by the square section in the
lower right corner). In this part of the cave (excavation area), there is no direct contact between the continental
deposits and the stalagmitic floor. However, it is assumed that the latter overlies Riss III layers. The numbers
on the right of the section indicate the several shoreline traces of the transgressive beaches.

This interglacial period was characterized
by wet conditions in the cave, represented
by a paleosol near the mouth that grades
into stalagmitic flowstone toward the rear
of the cave (Ensemble E) (Fig. 2a).

The present study was undertaken to
date the flowstones of Ensemble E in order
to test this interpretation. Our results indi-
cate that the flowstone began to form about
130,000 yr B.P. and continued to grow until
about 70,000 yr B.P. thereby spanning the
time range of marine isotope stage 5.

ENSEMBLE E

Ensemble E is a homogeneous and com-
pact stalagmitic floor that extends from the
central part to the rear of the cave. In the
center of the cave, just within the excava-
tion area, the flowstone overlies red plastic
clays that belong to the most recent Riss 111
layers. The flowstone reaches a thickness
of 30 cm and is composed of well-

crystallized pure calcite. Bedding is well
defined on a scale of 1-3 cm.

PREVIOUS DATING

Shen (1985) obtained U-series ages for 5
samples of flowstone of Ensemble E in the
central part of the cave, two from the upper
surface, one from the middle, and one from
the bottom (Fig. 3). The two stop samples
yielded ages of 61,000 and 63,000 yr B.P. by
both ?*°Th and #*'Pa techniques, the inter-
mediate 86,000 yr, and the base 100,000 yr
B.P. by **°Th alone.

A fossil marine shell, Spondylus gae-
deropodus, extracted from the beach de-
posits at the base, was dated by the U-Th
method (Stearns and Thurber, 1965). The
resulting age of 110,000 = 10,000 yr B.P. is
significantly younger than had been ex-
pected from its local stratigraphic position,
which led the authors to consider the sam-
ple as having been contaminated.















