














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Figure 6.32

Pig skeletons in Abri Lartet (photo courtesy of

H., Schwarcz),
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in addition to one laurel leaf from the Grand Porche, of a type
very rare in France, In layer 3 of Abri Paignon four tanged
points were found of the Solutrean type, one made on a white
porcelain-~like flint similar to those of Placard. At present,
it is impossible to say whether there was a br-ef Solutrean occu-
pation, or if the Magdalenean people brought the Solutrean tools
into Montgaudier, as has happened at other sites. Some of the
Solutrean pieces are shown in Figure 6.33.
6e4.44,5 Magdalenean

Because the Magdalenean was one of the first cultures found
in Montgaudier, and many of the first excavations were solely for
the purpose of finding Magdalenean art, results from these early‘
days are impossible to use. Magdalenean material has been found
in most parts of the complex, except Abri Lartet.

Found by Paignon in 1886, in the lower levels of the
Grand Porche, the exact location of which is unknown, the Baton

de €ommandement (staff of office) is engraved on one side with two

seals chasing a salmon, or possibly a whale, while the other side
is covered by two eels. Remembering that Montgaudier is about 100
km from the present seacoast (more from the coast during Magdale=-.
nean times), the find becomes very significant, perhaps explicable
by one of the following: -

1. There was a trade network which connected Montgaudier

with other peoples on the coast,
2. The Magdaleneans visited both the coasts and Montgaudier

during their nomadic rounds,



Figure 6.33

The Upper Paleolithic at Montgaudier:
1, Backed bladelet, Paignon couche 2.
2. Triangle, Paignon couche 2.
3. Burin on break, Paignon couche 3,
4, Endscraper on a blade, Paignon couche 4,
5. Endscraper-burin, Paignon couche 4.
6. Multiple dihedral burin, Paignon couche 4,

7, 15, 18, 19. Burins on truncation, retouched
obliquely, Paignon couche 4,

8. Endscraper-awl, Paignon couche 4,
9.l Noailles burin, Paignon couche 4,

10, 16, 17, Dihedral burins on the angle of break,
Pajgnon couche 4.

11, Sagaie in bone, Paignon couche 4,
12. Denticulate, Paignon couche 4,
13. Truncated piece, Paignon couche 4,

14, Retouched blade, retouched on two edges,
Paignon couche 4.

20, Distal piece of a tanged point, Paignon, top of
couche 4.

21. Fragment of laurel leaf point location unknown
22, Solutreég tanged poinF, Paignon, top of couche 4,
23, Esguillée piece, Paignon couche 4.
24, Laurel leaf fragment, Grand Porche 1966 pit.
25. Engraved horse rib, location unknown.
26. Engraved bone, Gaudry couche 2
27. Incised reindeer rib, Gaudry couche 2.
Upper Perigordian: FPaignon couche 4,
Solutrean:: loose pieces in Grand Porche, top of
Paignon couche 4.
lagdelanean: Paignon couches 2 and 3, Gaudry couche
2.

(after Duport, 1973; Debenath, 1974; Duport, 1977)
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Figure 6,34

The Baton de Commandement, Montgaudier (after

Duport 1977, 1973)
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3, It was a prize of war, or a part of a dowry, or some
such accident which brought it from the coast area.
Figure 6.34 shows both sides of the baton.

In - layer 2 Abri Paignon, the Magdalenean artefacts include
backed bladelets, triangles, an incised femur diaphysis, and burin
spalls, which indicate a Magdalenean later than the first phase,
Leyer 3, consisting of only a few blades, bladelets, and two burins
is too poor to characterize.

In the Grande Porche, the industry consists of an ivory
sagaie; (Figure 6.35), with a concial base, circular in section,
incised by a rectinlinear marking along the shaft, The point is
missing.

In the Balcony five gilant pieces were discovered under the
debris of an ancient rock fall, in series B, The length of these
pieces varies from 25 to 32 cm, averaging about 2 kg in weight (Fi-
gure 6.35), while flakes removed from them averaged 14 cm, Duport
(1976) attributes these to final Magdalenean.

In Abri Gaudry, Pintaud found several engraved and incised
bones, including a scapula of a reindeer engraved with horses and
reindeer (Figure 6,36), a pebble engraved with a Venus lacking a
head and legs (Figure 6,35).

- Wwithin Rayer 2 in Abri Paignon, two Bronze Age sepulchres
were found. This is the latest archeological material found in the

cave complex,



Figure 6.35

Magdalenean pieces from Montgaudier:
1. Ivory sagaie, Grand Porche.
2. Giant piece (24.7 mm long), Balcony.
3+ Pebble engraved with a headless, footless
Venus, Gaudry, Pintaud excavation.
4, Obverse of 3,
5. Engraving on & horse bone, Gaudry couche 2.

(after Duport, 1973, 1977).






Figure 6,36

Magdalenean engraved reindeer scapula with some
interpretations of the drawings., The crosses

are not present on the pdece, but are for orien-
tation of the interpretations (after Duport, 1973,

1977).
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6.4.,5 Human Remains at Montgaudier
Few human remains have been found in Montgaudier, none of
which are very important evolutionarily., Associated with Mousterian

facies,are a fibula, several vertebrae, and a temporal bone, the

latter found in layer 4 of the west cut in the Grand Porche., It

is prSably Neanderthal (Duport, 1977). 1In layer 3, also in the
west cut, extreme west section, Duport (1977) found a Neanderthal
mandible, With only the chin region and a few teeth remaining, it
affinities are less than certain, but it did lack a true chin (Figure
6.37). Two crania, lumbar vertebrae, and other bone fragments have
been found in layer 2 Abri Gaudry, While one cranium is almost
complete containing two teeth and lacking only the lower portion
of the maxilla, the other comprises only part of a calotte and

the back of the face., Another cranial fragment with incisions was

found in Abri Paignon layer 2, associated with Magdalerean tools.

6.4.6 Paleoenvironments

Table 6.5 shows Debenath's (1974) interpretation of the
paleocenvironments at Montgaudier. These interpretations are based
almost entirely on the sedimentological studies, aided by a few
distinctive fauna, and the one pollen study finished for the west
cut in the Grand Porche. In most cases, the industry associated
with the deposit was used to date the materiall

Because U. spalasus was found in the Grand Porche, these
sediments must be younger than the Mindel, but the interpretationn

is uncertain as to which period they really belong, The presence



Figure 6.37

The mandible from Montgaudier:
A, The mandible.
B, The west cut where it was found.
In couche 3, square E'6, an X marks its
location,

(after Duport, 1974)
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Table 6.7 % Palecenvironments at Montgaudier

Glaciation | Climate Grand | Balcony {Lartet{ Gaudry | Paignon
Porche
Holocene warm Fluvial
seds,
cold ] Series d 24
4
[}
warnm L 2B
colAd 2C 2 top
Wurm IV warm North 2 middle
cut,
cold east 2 bottom
cut
warm 3 top
cold 3 bottom
Vurm III/IV!| warm 3 4 top
cold 4 4 bottom
Wurm IIX warm 5
cold 6 5
warm 7
Wurm II/ITI cold 8 677
warm 1?7 9
cold extreme 2
west
Vurm IT . warm Moust. 2!
cold 3
Moust
W [’_? .
Wurm I/I1 foyer?
Yurm I 57
Riss/Wurm 6?
Mindel Cave
Bear
Alley
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of the arched pieces in the Balcony, associated with the Magdalenean
sagaie has been used to date the sediments in the Balcony, and the
north and east cuts of the Grande Porche as Wurm IV, while the flu-
vial sediments in the Balcony are thought to represent the initial
Holocene warming phase,

In Lartet, there is progressively more cryoclastic action
toward the top of the section. Because reindeer are abundant, : °
and a Ferrassie Mousterian is present, these are considered to be
Wurm II sediments. These, also should roughly correspond to those
in the extreme western part of the Grand Porche, which have slid
down the slope from Lartet as a block.

In Abri Gaudry, the industries have been used to date the
deposits within the period from the Warm II to the Wlrm IV, A
lack of cryoclastic debris in layer 7 and 9 supposedly corresponds
to the warmer Wirm II/III interstadial, while two cold oscillations
seen in layer 4 and 6 represent the Wurm III. Layer 3 is thought
to be a result of the Wurm III/IV, and dlayers 2 and 1 the Wurm IV,

In Abri Paignon, Upper Paleolithic material in the layers
has been dated as Wurm III and IV, by virtue of the industry. Three
cold oscillations, therefore, are attributed to the Wiirm IV,

Finally, in Cave Bear Alley, U. deningeri under the stalag-
mitic plancher can be no younger than the Mindel,

Overlooking the Tardoire (Figure 6.38), where game would
have been abundant, Montgaudier could probably house the camp of
a whole tribe, without crowding. If it were chosen as the meeting

place for the whole tribe or a multi-tribal group, religious cere-~



Figure 6.38

The River Tardoire as seen from Montgaudier.

Figure 6,39

78MG1, couche 3, Abri Lartet (photo courtesy of

H. Schwarcz)
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monies probably occurred, as happens among modern hunter-zatherer
tribes such as the Australian aborigines, This might explain the
presence of the pig skeletons in the Mousterian, which are unknown

elsewhere, and perhaps the presence of the Baton de Commandement,

6.4,7 Sample Descriptions

In 1978, the initial collection at Montgaudier was made
by H. Schwarcz, assited by Duport. In 1979, the author collected
more samples, assisted by Debénath and Duport.

In lartet, layer 2 forms a sloping pavement which is attached
to the southwest wall., Samples 79MGl3A-E were all .collected from
this calcite~cemented sand within 20 cm of each other, They were
collected to enable us to try fit different models for the relation-
ship between detrital components in the samples and the dates ob-
tained,

79MG1l4 was a large piece of speleothem lying loose in layer
4, Because of its long tapered shape it might be a stalactite,
although its internal morphology is extrmely unusual. For such
a long stalactite, the crystals are very small, and the material
very friable., It place of origin is unknown.

In Cave Bear Alley, a stalagmitic plancher covers the bones
of many cave bears. On this plancher are several stalagmites.
79MG15 is a pair of flowstone pieces which represent the whole
thickness of the plancher, but do not include any stalagnmites.

79MG1l? and 79MGl6 were both collected from layer 2, a sta-

lagmitic plancher 4n Gaudry. In the case of 7Y9MG1l6, there was no-
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thing to indicate thatthis plancher had been displaced. It rested
on red sediments, as Duport's (1977) stratigraphy suggests it should.
79MG16 was a stalagmite which had grown up from the surface of the
plancher, Internally it ressembled 78MG8. Just around the corner,
in what Duport (personal communication) was certain was also layer

2, a very porous flowstone was embedded in the sediments. Although
this sample, 79MG1l7, looks as if it could be an illuvial concretion
as suggested by Debénath (personal communication), it is comparable
in appearance to the base of the flowstone from which 79MGl6 was
collected, which is in situ.

79MG18 was collected from the edge of the pool near the
base of the stairs in the Grand Porche. Its relationship to any
stratigraphy there is uncertain but it may be equivalent to a part
of the west cut nearby,

More detailed sample descriptions are given in Table.

6.59.

Many of the subsamples analyzed from Montgaudier were
ground because these were roasted before being analyzed. HMany of
the samples analyzed from the 1978 cocllection were loose pieces
which could not be related to other subsamples with any certainty,
Descriptions of the subsamples for the 1979 sampies will be listed

with the results,

6.4,8 Results
Montgaudier is as much of a problem to date by the U/Th

method, as it is to study sedimentologically. Low yields, large



Table 659

SAMPLE LOCATION DESCRIPTION THICKNESS  DETRITUS POROSITY CRYSTALS BIOCLASTS  LAYERING COMMENTS
78MG1 L ec. 3 Yellow fst, microxtln 4 cm 30% clay 10% Spar // lam, shells clay concentrated Unsuitable for dating
sq B2 faint lam 20% carb ang X0 brecciated oolites on lam, spar
small random stromato~ edges form on lam
xtls lite?
78MG2 L ce3 White microxtln fst, broken 10% clay < 5% av, % mm [0} clay concentrated
10 cm faint lam 1 mm in transit © ang X0 random on lam
below
78MG1
sq B2
78M63 L ec. 3, Calcite cemented soil, broken 5% fspar 50% av, % mm bone - Unsuitable for dating
18 ¢m be~ reddish-~brown in transit 25% carb rd X0 random
low 78MG2 5% bone
sq B2 30% clay
78MG4 L oc. B Tan convolutely lam 4 cnm 50% clay 30% av, % mm bone sand on lam
sq A fst with stg, lam marked bigh «5% bone rd Xl random algae?

by red sand 41 mm=5 cm thick 6 cm diam 10% algae?

78MGS5 L c. 6 Very similar to 78MG4, but 4 cn - - - - -
sq BS no% as convoluted with less

sand in lam, fst with stg.

78166 L c. 6 Brown to tan fst with stg, 5 em 15% silt 5% spar, % mm x 3 - si1t on lam
sq AS finely lam, sand in lam (red) all on ang X0 mm // lanm
cont with lam

78165



SAMPLE

78MG?

78MG8

78MG9

78MG10

764611

78MG12

LOCATION

Lece 3

sq C7

Gco 2

sq Ev42?

G ce 2

sq Fr427

G e, 2

sq AV46

New hall
C. 2, BQ

Ho2

G c.47
sq E48

DESCRIPTION

Hacroxtln, grey-white
transparent fst(?),

may be from vein (?)

Yellow-tan stg (8B) around
white opaque chunk of cal-

cite(84)

White, microxtln fst,
pool dep?, large pores
between growth layers,
layers connected by tiny

columne of calcite

Curtained fst, tan

microxtln

white-tan opaque fst,

microxtln, fine lam

grey-white microxtln stg
orange lam (hiatus?) dark

brown rind

THICKNESS

broken in

transit

4=6 cm

high

4 cm

6 cm

3-6 cnm

10 cm

DETRITUS POROSITY

0% “ 5%
ang X0
84: 30% BA: 25%
clay, ang X2
8B: <5% 8B: 5%
clay ang X0

20% clay 10% ang-
around rd X1

carb (10%)

5% clay 5% ang
X0

40% clay 30% ang-

10% carb rd X1

CRYSTALS

Large, av 1 mm x
1 cm, consistent

orient

8A: av % mm polyg
random,
8B: spar, very

large, rextlz?

% mm long spar
radially out from

detrital grains

large // lam,

grain boundaries

hard to distinguish

av, 1/5 mn polyg

random

BIOCLASTS

bone

LAYERING

8B: spar edges

meet

Clay concentrated

on lam

Clay concentrated
on lam, lam have

greater porosity

COMMENTS

Relation of xtl orient

to growth unknown

‘8B grain boundaries

hard to distinguish

Too small and porous
to have a thin section

made, - f

Illuvial concretion?

Unsuitable for dating



SAMPLE LOCATION DESCRIPTION THICKNESS DETRITUS POROSITY CRYSTALS BIOCLASTS  LAYERIKNG COMMENTS

79MG13 L e.3 Brownish-grey microxtln fst  variable
sq B2 with stems, stc, sand em~

bedded in it

134 3cem 10% clay 25% ang X0 av % mm random 0 _

138 4 cm 30% clay 10% ang= av % mn polyg oolites ? _
rd, X1 random coprolites?

13C 3 em 30% clay 40% rd av % on polyg coprolites? - 10/ of pores filled
X2 random by 20 growths

13D 3 cm 25% clay 30% ang av % mm polyg bone sand on lam

5% gspar X0 . random
13E 4 en - - - - -
79Gl4% L c. &  white-tan opaque microxiln 9 cm thick <5% ? 15% ang 0.1 mm, polyg, - changes in xtl
sq F7 stg with very thin growth not tapered X0 random orient

loose in lam

soil

79MG15 Balcony tan-brown macroxtln fst with 7 cm thick <5% 7 <5% ang spar, 1/10 mn x - spar edges meet
grotto, stg with fine growth lam X0 1/5 - 1 ¢em, //lam at lam
overlies
bears

791MGl6 G ¢. 2 Honey-brown macroxtln stg 6 cm high 15% clay 5% ang av, 2 mm polyg, clay all concent-
sq D' 42 darker near outer edges, all on X0 // lam - rated on lam

white rim, finely lam lam



SAMPLE LOCATION

7NG1? G e, 2

sq ARLT?

794618 Grand
porche
c. 10
sq 7

West cut

ABBREVIATIONS:
L = Lartet
G = Gaudry
dep = deposit

o

2 secondary

¢. = couche
sq = square

lrm = laminations

DESCRIPTION

Tan microxtln fst with thin

growth lam, areas of very

porous texture

Honey-brown fst with white
growth lam, transparent,
macroxtln, near present

pool,

fst = flowstone

stg = stalagmite

ste

stalactite

ang. = angular pore
shape

rd = rounded pores

THICKNESS DETRITUS POROSITY

9 cm 10% clay 10% in

dense,
50% in
porous

parts

5 cm 5% clay & 5%

ang X0

av = average

polyg = polygonal shaped crystals

orient=orientation
rextlz = recrystallized
// lam = oriented parzllel to

growth laminations

CRYSTALS BIOCLASTS
av 1/5 mm polyg -
random

spar, 1 mm x 4 -

cm, // lam

min = mineral
diam = diameter
pl sup » plancher suparieur

xtln = crystalline

LAYERING COMMENTS

xtl orient
changes, some
clay concentrated

on lam

all clay concen~

trated on lam,

Connectedness of the Pores
X0 = unconnected

X1 = partially connected
X2 = connected

X3

X4 = a sponge-like porosity

vell connected
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amounts of detrital thorium, and ages 2 350 Ka were common, although
roasting did improve the yields in some cases. Tables 6.60 to 68,
give the dating results, while Figures 6,39 to 6.46 shows the sam-
ples, and Figure 6,47 shows the sampling localities.
6.4,8,1 Abri Lartet

Layer 2 in Abri Lartet is represented by 78MG4, which gave
low yields until it was roasted. The single date, however, is not
likely to be correct, because the correction for detrital thorium
was made wsing an initial ratio of 2.5. The uncorrected age was
greater than 350 Ka, as was the corrected age for the normal ratio
of 1.25.

In layer 3, several of the samples with excellent yields'
resulted in dates of 5350 Ka, Although the parameters appear

normal, these dates are much too old for Mousterian layers, The

+ 14,3
- 13,9

but the sample did contain detrital carbonate and bioclastic mate-

one date of 82,2 Ka may be an accurate date for this layer,

rial; Unless this date can be confirmed by another date with good

yields, this date is almost meaningless.

+ 24,5
- 21 ol‘l'

with good yields when roasted. Although one date is not suffici-

From layer 4, 79MGl4 resulted in an age of 123.5 Ka
ent to establish the age for any. layer, especially in Montgaudier,
if the age is accurafe, this level is much older than expected.

In layer 6, two determinations for 79MG6 both resuited in
dates of % 350 Ka. The high detrital thorium concentrations make

any meaningful dates on this level impossible to obtain.



Table 6,60

CURRELATION OF CATA FRCF MONTGAU 3 . 2
USTNG SAMPLTS  78MGL TCAUUIER L Co 2y
SAMOLE 4cE ERRGR YIZLCS TH=-230 TH-230 U-234 U-234)
232 TH-228 =23 Z232 U-238 10338
(kn k) U(K; (zf U-234 TH~232 u-238 ty-23810
THMG U1 - 300 2e43 - 240 - -
+ .9
7EMG =2 - Levl 3.06 - 1.0 - -
+ .2
_ ©3.% .
TEMGL=-3 193,58+ 48,21 SEe(1 1,078 1.4 733°% W553%
- 3w + L0774 + 1 + L0486 + 144
TOONUT INCLUPED IN THS AVIRAGE DATE
+  THORIUM CCPRRECTIUN USEN CALCULATED AT R = 25
Table 6,61
CORRELATION OF DATA FROM MONTGALDIER L C.
USING SAMPLES  78MGLly 78MG2, 78MG3, 78MG7, 79MG13
SAMPLE AGE ERROR YIELOS TH=23C TH-230 U-234 u-234)
U-232 TH-228 U-234 TH=-232 u-238 (U-23816
(Ka) (KA) (%) (%)
14.3
78MG1-1 82.2%+ 15.78 20470 .701 2.4 29178 .8358
13.2 + L,028 + o1 + ,025 + L028
79.9
78MG2-1 87.08¢ 4he33 7.31 L6063 8.9 1,2735 1.3u88
- 58.9 + .207 + 1440 + 174 + 304
78MG2-3 - G.00 4494 - 4.0 - -
+ 1.3
78MG2~y > 350403+ 67.46 65081 1.027 2046 1.012% -
(2 350,04) +  L,023 + .8 + 024
7TBMGT -1 2 350.0¢8+ 33.16 20,14 1elG4 1€.1 .9908 -
{2 350404} +  .062 + 1.8 +  .036
80.7
78MGT-2 190,9%+ 5.87 23.63 W846 11.4 1.013% 1.0223
- 4746 + .081 + 243 + L1083 + 0,192
T NOT INCLUDED IN THE AVERAGE DATE
+ THORIUM CORRECTION USED CALCULATED AT R = 1.25

4 RUPRESENTS THE YOUNGEST AGE POSSIBLE NOT THE LOWER ERROR LIMIT CALCULATED AT R =

———

CONCENTRATICONS
U-238 TH-232
PPM) (FPM)

- - 18
- 32
208 «35

CONCENTRATIONS

Gha e
408 o304
153 04
- 07
«27% 04
.19% .05
163 04

1.25



COFMELATION OF CATA FROF MONTLAUDTIER L Cll
USING SAHMPLES  7AMGL, 74MG2, TEFGE,y TUMGT, 79MGLS

CAMPLE AGE ERYUR YIetls TH-230 TH=234 U-2354 (U-234) CONCENTRATIONS
u-232 TH=-228 U-234 TH=-232 u-2s58 (u-23810 U-238 TH-¢32
(KA (KA) (%1 72) (PPM) (PPH)
+ 1443
7ANMGL-1 B2.21L+ ; 15.78 20.790 .701 2k 9173 «8953 4GS «34
- 13.2 +  .028 + o1 +  J025 + J(28
+ 73.93
7uMG2-1 H7.08+ 4.33 7.31 603 8.9 1.273% 1.348% «159% .04
- 53.3 +  W2u7 + 1b.o + 174 + W34
7EHG2-3 - G.C0 LRLY - el - - - .07
+ 1.3
7AMGE -y > 350.0%¢ . 6746 60.81 14027 20.6 1.012% - «27% « 04
(2 350.04) + .023 + .8 + 024
THMGT =1 2 J50.0%¢ 33.186 20414 1.40k 1e.1 «990% - «193 «05
> 359.0¢) L Y4 + 1.8 v+ L03€
+  80.7
78467 =2 198.9¢% 5.87 23,€3 «84LE 11.4 1.013% L1ed25% «16% 04
- L4745 + .081 + 2.3 + .103 ¢+ .192
749MG130-1 2 350,03+ ; 33,46 9,60 1.283 2ol 1.009% - «23% +38
(2 350.0¢) +  .081 + 2 +  .038
T OHOT INCLUNED IN THE AVERAGE DATE
¢ THORIUM CORPRCCTION USED CALCULATED AT R = 1.25%
¢ NCPRESENTS THE YOUNGEST AGE POSSIBLE NCT THE LOWER ERROR LIMIT CALCULLATED AT R = 1.25

* REPPESENTS THE OLCUEST AGE PCSSIBLE, NOT THE UPPER ERROR



Table 6062

CORPZLATION JF NATA FROM MUNTGAUDIER L Ce 4,
USTHG SAMPLES  79MGL4

SAMPLE AGE ERPOR YIELES TH-2320 TH=-¢3¢C U-234 (U-234) COMNCENTRATIONS
U-232 TH-228 U-234 TH=232 u-238 (u-23810 y-238 TH-232
{KA) (KA} (%) 17y PP M} (PPM)
+ 0.0
79MG 14 -1 .08+ 8465 5,08 E.876 12, $720% L7208 .088 .12
- 0.0 + 1.552 + 6.0 + 178+ 174
' ¢ 24,5
TaMG1L=-2 122.5%+ 4G.Bh 52,60 W 76L 4,7 1.225% 1.3155 .08% .05
- 214 + 051 + 6 t 071 + 122
T 40T INGLUDEC IN THE AVERAGE DATE
+  THORIUM GGPRECTION USED CALCULATED AT R = 1.2%
v+ REPPESENTS THE YDUNGEST AGF POSSIPALE NCT THE LOWER ERROP LIMIT CALCULATED AT R = 1.25
* REPPESENTS THE OLDE5T AGY PCSSIBLE, NOT THE UPPER ERROR
Table 6,63
COERELATION OF DATA FROM MONTGALDIER L C. &,
USING SAMPLES  73MG5, 78MGh.
SAMPLE AGE ERMOR YIELDS TH=-230 TH=-220 U-234 (U=234} CONCENTRATIONS
U-232 TH-228 u-234 TH=-232 u-239 (U=234)3§ U-238 TH-232
(Ka) (KA) (%) (%) (PPM) (PPH]
7RMGR-1 - ’ 0.00 25.41 - 2.5 - - - .06
+ .5
7TEMGH=2 - €. 00 31.73 - 2.2 - - - 04
+ .
78MGH=3 > 350.03+ 17 .48 24,05 .996 1.3 .999% - L2083 49
- 0.0+ +  .0k5 + S+ L1
7EMGR=-4 > 350,03+ 40,26 64,16 .951 2.2 L34R3 - 028 .09
- 47.64 +  .087 + .2 + .078
T ONOT INCLUPED IN THE AVEPAGE DATE
+ THORINM COPRECTTON USTN GALCULATFD AT R = 1.25
LOREPBESENTS THE YOUNGEST AGE POSSIALE NOT THE LOWEPR ERRCR LIMIT CALCULATED AT R = 1.25

+ BEPRESENTS THE OLNDEST AGE PCSSINLT, NOT THE UPPER EPROR



Tahle 664

CorMrLATTUN GF CATA FROF MONTGALNIER G Cs 2,
USTING SAMPLES 7RMGH, 78153, T8NGLUs TIMGLE, 7IMGLT

“AMPLE AGE ERROR YIELDCS TH=-230 TH-2 3¢ U-234 (U-234) CONCENTRATIONS
y-232 TH-228 U-234 TH=232 u-248 tu=-25810 U=-238 TH-232
(KA) (KAD (%) (%) (PPM) (PPM)

78mM0Aa-2 - G.00 13.66 - 443 - - - 04
+ 1.4

+ 19.7

7erGsAL-1 172.0% 21.71 9.29 811 218 .4 1.112% 141723 1.75% .02
- 16.8 + L4386 + 242.7 + 016 + « 015
t 3.9 )

73MGEDR -1 39.9 ¢ 39,32 57443 380 4.7 1.151 1.119 «13 o0k
- 3.8 + J016 + ol + 039 + W02

7TAMGI-1 2 350.08+ 8.80 21478 «9€Q 11.1 9927 - 233 «0E
- trerEy +  L054 + 1ets +  L050

7HMG9-2 2 350408 37.78 36.93 1.155 59.0 «985% - «24% «01
(> 350.04) + 059 + 35.4 + o047

78M6G9-3 > 355.08¢ 33,05 41,26 1.048 21.2 1.041% - «23% oGl
(2 353.04) + J0€6 + 53 + 060
+ 13.3

79MG16-1 29.6 11.72 8.28 236 2 100G.0 1.u20 1,119 .13 Ue00
- 9.2 +  L0e8 O .106 G605
v 28,1

7TaML16-2 L7ets + i 2415 487 « 370 2140 « 985 1.12¢ «15 .01
- 208.2 + .1u5 t d0.9 + .2h48 t L0116
+ 164

TMG16+~3 2204 [RYE] 11.23 147 > luuval «B8061 1.113 27 0.00
- 16.3 + £ 115 o+ 500 + L0008
(> 350.0¢) )

75M617=-2 164.B% 44,72 1.78 +796 92.3 1.075% 1.16938 lete78 «Cte
- 41.6 +  L1G7 + T79.8 + «d14
v 1.106 1.119 14

AVERAGE 3F.8 18 . .

Y €3 - 7.1 + «078 + 087
$ HOT INCLUDED IN THE AVERAGE DATE
+ THORIUM CURKECTION USED CALCULATED AT R = 1.25
b OREPRESENTS THE YUUNGEST AGE PUSSICLE NOY THE LOWER ERRCR LIMIT CALCULATEN AT R = 1.25

t REPRESENTS THC OLDEST AGE PCSSIBLE, NOT THE UPPER ERROR

T OMHIS IS A COMBINATICH DATE CERIVED FROM COMEINING THE U AND TH DATA FRCM TWO DIFFERENT
SUBSAMPLFS, AND AS SUCH, SHOLLD BE REGARDED AS QUESTIOHABLEL AT E£EST.



CORKILAT i ATA FROM MONTGAUDIER G C. b,
USING SAMPLE aMG1e2
SAMPLE AGE ERROR YIELDS TH=-2306 TH-233 U-234 {U=-2341) CONCENTRATIONS
u-232 TH-228 U-234 TH=-232 u-238 (U=258) 4 U-238 TH-2382
(KA) (KAa) (V4] (98] (PPM) (PPH)
. + 202.6
TErMG12-1 160.2% 13.11 3.35 777 414 1.096% 1.055% 243 02
- 6B8.1 v .202 + 162.9 + W 037 + L 056
TAMG12-2 2 35040 + 3024 12465 1.320 19.8 1.0080 - .16 W03
= 30439 + «0E5 + 446 + +048
(2 350.0¢)
TAMG12-2 R 281.1 ¢ 30.29 12,€5 «939 19. 1.061 1.073 17 .03
- 661 +  .059 + 4eb + W50
7TBHGL2+3 2 350.03¢ 27.61 8.610 1.039 18.2 1-8658 - «18% «03
- 285.9+ + L0834 + "Be2 ¢+ .055 )
+ 30490 .
TEML 124 215.,8 + Ube7h 59. 85 +879 17.1 1.042 1.065 21 «03
- 23.8 + 031 + 2.0 + 034 + W01t
+ 33.0
AVERAGES 24544 1.035 1.097 .18
- 33.4 +  W041 +  .092

T NOT INCLUDED IN THE AVERAGE DATE
+ THORIUM CORRECTION USED CALCULATED AT R = 1.25
v REPRESENTS THE YOUNGEST AGE POSSTHBLE NOT THE LOWER ERRCR LIMIT CALGULATED AT R = 1.25



Table 6,66

CORMELATION OF DATA FROM MONTGAUDIER NEW HALL
USING SAMPLES 78M61L
SAMPLE AGE ERROR YIELDS TH-230 TH-230 U=-234 (U=-234} CONCENTRATIONS
U~232 TH-228 U-234 TH=232 u=-238 (u-238)0 u-238 TH-232
(KA) (KA) (%) (Z) (PPH) (FPM)
73145111 - Gel0 42 .85 - 18.2 - - - «03
+ 3.0
¢ 48.1
T8MG11-2 212.1 3616 37,44 .855 28.2 905 «9367 «lu .01
- 33.1 + L0580 + 12.1 + <048 + 0106
73MG11-3 - 0.00 8,42 - 8.5 - - - «06
+ 1.7
+ 137.9
TaMG11=4 22C.8 + 11.92 31.84 « 890 6.0 1.391 «306 22 a11
- 66.8 + 082 + .8 + .118 +  W027
78MG11~5 2 350.0 + 13.54 30.03 1.099 7.3 «969 - .17 .08
(2 350.034) + 081 + «8 +  J067
78MG11-6 2 350.0 + 26.02 54, E1 98y 6.6 1.045 - <14 Q7
- 26773 + J0%6 + 6 +  .058
+ 39.7 ’
AVERAGES 289.7 «982 <904 14
- 489.3 L + 116
$ NOT INCLUDED IN THE AVERAGE DATE
¢ THORIUM CORRECTICN USED CALCULATED AT R = 1.25
¢ REPRESENTS THE YOUNGEST AGE POSSIBLE NOY THE LOWER ERROR LIMIT CALCULATEZD AT R = 1.25

+  REPRESINTS THE OLDEST AGE PGCSSIBLEs NOT THE UPPER ERROR



'rﬂl)le 6.637
CoMRrLATION _OF PATA FNCM MONTGALDIER GRCTTC,
USING SAMPLES  79MG1LS
SAMPLE AGE ERROR YIeLDs
=232 TH-228
{KA) (Ka) (%) t%Z)
) {2 350,ut)
THMGL5-1 29€.2 S3.40 59.49
- Ih.6
+ 139.3
749M46G15=-2 165,354 2411 1.89
- £5.4
+ 11.0
79M0G1%-3 1246,2 12,65 21.18
- 12,9
43,2
AVERAGES 2524 )
- 23.6
¥FONOT INCLUDBED IN THE AVIRAGE DATE

¢ THGRIUM CORRECTION US-) CALCULATED AT R =
THE YOUGEST PUSSTICLE
THE CLOEST AGE PCSSICLE

b e PPCSENTS AGE

t REPIRESENTS

Table 6,68
Crupw LATION OF CATA FRGM MONTGALODIER, GP
UsSInGg SAMPLES 7TIMGLE
CAMpLE AGE CRROR YTELDS
U=-232 TH-228
(KA} (KA (%) (9]
v+ 11.4
TIHMGLBA-1 BE.1 + 15.79 28.6€9
- 1li.t
+ 9.7 .
75188~ 78.4 ¢ 9.1 244,10 58 .69
« 10.4
AVERAGES Bae3
- 4.8
P N0T THOLUDEC TN THIZ AVERAGE DATE
¢ THORTUM CARPECTION USED CALCULATED AT R =

T

1

+

H=-230 TH=230 U-234

U-234 TH-232 U-238

94y 4244 1.012

. 027 + 4l + .018
«775 5.8 «977%

«10b + 1.4 + 0c7

£7C0 2 10800.U 1.111

« 030 + L0327

1.03¢

+ 020

25

TH~-2230 TH=230 U-234
~234 TH-232 u-238
592 1041 1.125
639 + 2e3 + «072
e5h1 19.6 1.285
+ 038 + 48 + .087
1.222
+  Lu81

1.25

+

+

(U-233)0

HGT THE LOWER ERRGR LIMIT CALCULATED A7
NOT THE UPPER ERROK

+

U=23u}

1.073

R =

U-234)

1.278
011y

CONCENTRATIONS

U=238 TH=232
(PP M) (PPM)
.65 .05
1.07% 43
W73 0.00

+ €6
1425
CONCENTRATIONS
U-2328 TH-232
(PPM) (PPH)
oGl +G0
.01 20U
oGl



Figure 6,40

78MG4, couche 2, Abri Lartet, Montgaudier,
as seen from both sides (photo courtesy of

H. Schwarcz).






Figure 6.41

Couche 6, Abri Lartet, Montgaudier:
A, 78MGS
B, 78MG6
C. The sloping pavement forming couche 6.
D. The trench in which samples 78MGl through
78MG7, and 78MG13A-E were-collected.

(photos courtesy of H, Schwarcz).
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Figure 6.42

78MG11, New Hall, Abri Gaudry, Montgaudier

(photos courtesy of H, Schwarcz),.

Figure 6.43

78M4Gl2, couche 4, Abri Gaudry, Montgaudier
(pheto courtesy of H, Schwarcz).






Figure 6.44

79MGl4, couche 4, Abri Lartet, Montgaudier.

Figure 6.45

79MG15, stalagmitic plancher, Cave Bear Alley,

the Balcony, Montgaudier.






Figure 6.46

Couche 2, Abri Gaudry, Montgaudier:
A. 79MG16
B, 79MG17



F.'?ur'c blgb




Figure 6.47

Sample locations within Montgaudier (adapted

from Débénath, 1974).
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6.4,8.2 Abri Gaudry

In Abri Gaudry, Magdalenian layers sandwich a plancher,
layer 2, from which five samples were collected, 78MG8, 78MG9, ~ -
7811G10, 79MGl6, and 79MGl7, 1Ignoring the date for 78MGBA, which
is an allochthonous eboulis encrusted by 78MG8B, all the dates
agree well, averaging 36,8 : ;:g Ka, certainly somewhat older than
the Wurm IV age expected for the Magdalenian. Although the youn-
gest of the ages listed is the least certain because of the poor
yields, the agreement of the four ages makes the date fairly re-
liable. The extremely high uranium concentrations for 78MG8A and
79MG17 suggest that 79MGl7 contains redissol®ved calcite equiva~-
lent in age to that of 78MG8A (172.0 : ig:g Ka). The date for 79MG17
corroborates this hypothesis.,

78MGl2, from layer 4, is significantly older than the ex-
pected age for a. post—Aurignacian. .~ deposit, Ignoring the dates
with poor yields, the average age if 245.4 : ;g:z Ka, As these
fragments of speleothem embedded in the layer could not be traced
to a source, they may have spalled off the roof, in which case,
the age would be valid.
6.4.,8,3 New Hall

The tiny room opened by Duport in 1978 referred to as the
New Hall contained a stalagmite 1 m tall, from the base of which
was collected 78MGll. Dates for this sample range from 212 to
2 350 Ka, Because all the parameters are consistent, it is diffi-

cult to decide what the true age should be, but the average date

7 350.0 . ‘
289.7 :’ 89,3 Ka spans the entire range of the individual dates,
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Therefore, the average date may be considered correct. Although
Duport (persoanl communication) feels that the deposits in the New
Hall should be equivalent to layer 2 in Abri Gaudry, such is obvi-
ously not the case., This date, however, does correspond to that
of 78MG12 in layer 4.
6.4.,8.4 Cave Bear Alley

7T9MG1lS resulted in two radically different ages for samples
which are equivalent., The yields for both are'good, while none of
the parameters se~ms to be unusual., At present, there is no way
to decide which age is correct, Therefore, the cave bears under-
neath, U, deningeri are still undated.
6.4.8,5 The Grand Porche

In the Grand Porche near the stairs which lead to the Bal-
cony is a small pool which fills with water when the water table
is high. 1In it was a stalagmitic plancher which may correspond
to that seen in the west cut nearby, shown in Figure 6,47, between
couches 5 and 7. Although the two dates represent the top and
bottom, there is no significant difference in the ages tfor which

+ 10'. T

the average is 80.9 _ 9.8 Ka, confirming Debénath's (1974) belief

that the sequence is an early Wiurm I deposit.

6.4.9 Conclusions

The chronology of Montgaudier, as a whole, is largely unre-
solved. The few dates, mostly unconfirmed or problematic, do 1lit-
tle to answer the questions which exist regarding the site,

During the Mindel or Mindel/Riss, roof deposition and sta-
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lagmite deposition occurred in both Abri Gaudry and the New Hall,
averaging 245 and 290 Ka respectively. The large uncertainty in
the latter average would allow these deposits.to have been contem-
poraneous, They may also be contemporaneous with deposition of
the stalagmitic plancher in Cave Bear Alley.

Two unconfirmed dates for stalagmitic deposition in Lartet
are 82 Ka for layer 2 and 123 Ka for layer 4. If these dates are
confirmed, then the sequence of Mousterian layers almost compietely
predates the Wirm I glacial. These dates would explain the increa-
sing intensity of the cryoturbation in this section - ward as being
a result of the cooling trend at the beginning of the Wurm I, The
great abundence of reindeer, however, is unusual for a Wurm I depo—
sit, Therefore, until the dates can be confirmed, the question is
unanswered,

Deposition 6f stalagmite in the Grand Porche occurred at
80 Ka, near the end of the Riss/Wiurm, Although the relationship
is uncertain, this may represent stalagmites comparable to those
in the west cut. If this is true, it also implies that the Mous-
terian culture at Montgaudier is older than was previously thought,
predating the beginning of the Wirm I,

Although the Magdalenian has been well dated elsewhere by

lhb, the dates obtained here are not consistent with that estimate.

140 dates suggest that the Magdalenian should have exis-

While the
ted between 17 and 12 Ka (Smith, 1964), the U/Th dates for layer
2 in Abri Gaudry, suggest that deposition of that layer occurred

at approxinately 37 Ka. Yet, there is nothing to suggest that the
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plancher was not in situ, A possible resolution to this conflict
is that the lower culture has been incorrectly identified. Insuf-
ficient details for this industry, however, have been published to
testithis hypothesis. Pollen studies for this layer have shown

a warm oscillation in between two celd periods., Deposition of the

stalagmitic plancher probably corresponds to the warm oscillation.,
6.5 Conclusions

Except for a period of stalagmitic deposition 80 Ka, and
one at 38 Ka, Montgaudier appears to have experienced no stalag-
mitic deposition in common with Lachaise. In Lachaise, each major
warm period was marked by - stalagmitic deposition in at least
one part of the cave, Montgaudier, on the other hand seecms to have
been very dry throughout much of its history., The deposition of
speleothem at approximately 250 Ka may correspond to that of layer
53! in Lachaise, but until the date of the latter is confirmed, this
is uncertain,

The Charente, however, appears to have experienced warmer
wetter conditions during the periods 150 Ka, 120 to 70 Ka, 50 io
35 Ka, 20 Ka, and 10 Ka, The last three correspond to well dated
interstadials, the Wirm I/II and Wurm III/IV, and the Holocene
initial warming respectively,

Mousterian cultures in the Charente predate the Wirm I,
having evolved about 125 Ka BP, while the Neanderthals must have
appeared in Europe prior to 150 Ka BP, This surprising because

the Neanderthals are usually thought to have evolved at the same
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time as the Mousterian industries first appear, the development

of the new industry being contingent upon the increased brain capa-
city of the new hominids, Clearly, however, the Neanderthals were
quite content with the Acheulian industries for several thousand

years before they modified their tool culture,



7
THE SITES IN THE DORDOGNE

Along the Dordogne River in southwestern France are located
some of the most famous of the Paleoclithic sites, as shown in Figure
7.1. Throughout the upper Pleistocene, hominids inhkabited the local
caves sscsonally, leaving behind artefacts which today revresent
some of the most studied cultural remains, and some of the more
controversial., Loczted along the Dordogne are $wo caves and one
abri which have been dated by the U/Th method, Pech de 1'4z&, Abri
Vaufrey and Grotte Treize (also known as Grotte de 1'Eglise). Vhile
the first has been extensively studied by Bordes, the second is |
only partially complete, with no faunal or pollen analyses yei com-
pleted. Both of these contain henminid cultural remains, but the

third seems to have only served as a home for the cave bears,
7.1 Geography

The French devazrtment of the Dordogne can be divided into
several geogzraphically distinct regions, Bordering the river near
Bergerac are the Landzis, a rolling region of alluvial plains and
more elevated areas of Quaternary and Tertiary sediments, and the
Bergeragois, an area of plateaus and small buttes with slight urndu-~
lations in its Tertiary rocks, Further east, the Pays de Belvés
et de Saint-ilvAre is 2 heavily eroded karst region in the chalky
Campeznian calcites. The bluffs formed in this region by the river's

395



Figure .1

The Perigord, France.

Caves and srcheological sites in the region:
1., Abri Vaufrey
2. Grotte Treize
3. Le Flageolet
4, La Mouthe
5. Font-de-Gaun
6., Combarelles
7. Grotte de Grand Roc
8. Laugerie, lower site
9. Laugerie, upper site

10, Carpe-Dien

12. La Roque St. Christophe
13, Le Moustier

14, Lascaux

15, Combe-Grenal

16, Pech-de-1'Aze

17, Caminade

PO
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ersion can be seen especially well at les Cingles de Limeuil et

de Trémolat. 1In the extreme east, the Périgord Noir or le Sarla-
dais is a region of hills and valleys surrounded by cliffs, parti-
cularly noticeable near Beynac and les Eyzies, as shown in Figure
Te2.

Tre entire region is dominated by the Dordogne River, an
armoured allogenic river, and its tributary, the Véz¥re. Diciduous
and grassland species form the natural vegetation, which has been: .
extensively removed for agriculture, especially in the’river valley.
Corn, tobacco, graves, hay, and mixed cash crops are the major crops
along with cattle, goats (razisecd mainly for cheese), and sheep.
Rainfall averages 79 cm very little of which falls as snow. Hintef
tenmperatures seldom div below OOC, while summer temperatures average

25°C.
7.2 Geology

Within the southern Dordogne, most of the exposed strata
consist of limestones of upper Mesozoic zge, covered locally by
red ferruginous clastics of the Tertiary and R{uaternary (see Figure
743).

The fault system seen in the Charente (Chavter 6.2) continues
into the western Dordogne trending NW-SE, with one major fault pas-
sing through St. Cyprien., From this major fault, a profusion
of minor faults trend pervendicularly away from the main fault,
forming weakenesses along which many small caves, ineluding Abri

Vaufrey, have fornmed.



Figure 7,2

The escarpments of the Dordogne:
A, Cliffs formed in the Jurassic limestones,
along the Céou River south of Beynac.
B. The Upper Cecnician (Cretaceous) cliffs,

along the Vézdre 1 km east of les Eyzies






403

. Along the axis of the St, Cyprien fault, Upper Jurassic
strata are exposedas awindow within the surrounding Cretaceous
south of Beynac, These Upper Jurassic beds are formed of Callovian-
Oxfordian reefs surrounded by massive lower Kimmeridgian limestones
overlain by friable marls of the upper Kimmeridgian and fine-grained
Portlandian limestones. At the end of the Jurassic, the seas co-
vering Europe withdrew allowing karstic erosion to attack the Ju-
rassic strata. This erosion ended with a local Cretacsous immersion,

The upper Cretaceous strata, which are the uppermost units
in the stratigraphic column over half of the Perigord, consist of
a transgressive bituminous shale overlain by massive limestones
and marls of the Cenomanian, overlain by Turonian crystalline lime-
stones with rudists and ocoliths, followed by the Coniacian glauco-
nitic marls. The upper Coniacian bioclastic limestones form the
cliffs along the Vezere near les Eyzieé (Figure 7.2B). The San-
tonian and Campanian microcrystalline glauconitic limestones with
some interbedded shales,underly the final Cretaceous strata, the
Maestrichtian yellow limestones (Laville, 1975).

When the Cretaceous seas retreated to the west, the Peri-
gord was a_alin subject to karstic ercsion in the Tertiary.‘ Origi-
nating in the HMassif Central to the north, iron-rich Siderolithic
sands and clays vere deposited in the Dordogne Valley. At the be-
ginning of the Locene, the Pyrenees orogeny ended following which
the Perigord Sand was deposited as a paft of the clastic wedge.

The final result of this history is a group of interculated Upper
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Mesozoic beds of compact, resistant, massive limestones and karsti-
cally eroded, porous,soft marls and bioclastic linzestones in which

caves and zbris abound.
7.3 Pech de 1'Azé

Pech de 1'Azé, a complex of caves and abris known since
the nineteenth century, has been extensively studied by Frangois
Bordes. 1In addiition to a child's gkull, the sites contain several
Yousterian cultural layers, a few Acheulian layers, and travertine
deposits within its many stratigraphic levels, which have been
raleociimatologically analyzed in minute detail. A4ll of the data

which follows regarding the history, sedimentology, paleoclimates

and archeology is taken from Bordes (1972, 1976) and Laville (1975).

7.3.1 The History of Excavation

Pech de 1'Azé has been known to the locals in the Dordogne
having been partially leveled in order to be used as a sheep pen
in medieval {imes. Probably many of the deposits in Pech I were
destroyed then., In 1816 and 1818, Frangois Jouannet described the
cave a5 being of the greatest antiquity. In 1828, Abbé fudierne
described the interior of Pech I indluding the cenented bone brec-
cias on the walls, Edouard Lartet and H. Christy found flints in
1864, which they thought wers comparable to those in Combe-Grenal
and le loustier,

In 19C6, the first prover excavation at Pech I was dug by

by Louis Capitan and Denis Peyrony. In addition to finding an ar-
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cheological layer, they found z Heanderthal child's skull. Subse-
quently, the 1906 collection was lost. In 1929-30, Professor Ray-
mond Vaufrey (for whom Abri Vaufrey was named) excavated at Pech I,
publishing a preliminary report on the work in 1933. Finally, in
1948-53, Bordes excavated both Pech I and II, the latter of which
had not been disturbed, and returned in 1967-09 with several spe-
cialists, H, Laville (sedimentology), F. Prat (paleontology), and

M.=1. Paquereau (palynology). Excavation at Pech IV began recently.

7.3.2 General Description

Located abeout 5 km east Qf Sarlat (see Figure 7.1), on the
raod from Sarlat to Gourdon, Pech de 1%'Azé Cave is located in the
Coniacian (Cretaceous) strata of the Sarladais region. The south
flank of the hill in which the cave is located is a dry valley which
joins a #wibutary of the Dordogne. About 50 m above the valley floor
are the openings to the main cave: Fech I, the more southerly, opens
to the southeast, while Pech 11 faces southwest. Some 20 m north
of Pech II, a small grotto, Pech III, opens to the southwest. This
cave may be a diverticule of the wain cave, Finally, Pech IV is
located 100 metres smouth of Pech I. Figure 7.4 shows the main

cave openings, Fech I and II,

7¢3e3 Stratigraphy

Pech III was filled by the backdirt from the 1953 excava-
tions, while the sedimentology of Pech IV has not been conpleted,
Therefore, the sedimentology of Pech I and II only can be given in

"~

detajl, Figure 7.5 shows the stratigraphy of Pech IV.



Figure 7.3

Geology of

L

=

the Dordogne:

Juarternary
(alluvial terraces: muds, silts, and
sands)

Tertiary
(lacustrine or marine: liriestiones
and molasses)

Tertiary
(continental: muds, sands, and gravels)

Upper Cretaceous
(limestones, silty limestones)

Upper dJurassic
(oolitic limestones, silty limestones,
marls, biogenic limestones

Middle Jurassic
(limestones)

Lower Jurassic (Liszsic
sil

)
(marls, limestones, tstones)

Permo~Triassic
(shales, siltstones)

Silurian or unmetamorphosed crystalline
rocks

HMetamorphic rocks
(gneiss, schist, nmyloites)

Granites

(2dapted from Laville, 1975)
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Fizure 7.4

FPlan view of Pech de 1'Aze I and II

(after Laville, 1975)
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Figure 7.5

The stratigraphy in Pech de 1'Aze I¥:
A. The top portion of the cut
B, To the right of A. HNote the difference in
colour of the two adjacent sections. The
darker one has weathered for one winter.
C, Directly velow A,

(rhoto courtesy of H.P. Schwarcz)
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7.3.3.1 Pech de 11428 I
The stratigraphy of Pech I, as can be seen in Figure 7.6,
15 complex, with a portion of the sediments having apparently
slumped, perhaps due to solufluction, or the formztion of a sink
beneath the southern part of the cut. The strata are, from
tog:
1, Light yellow sand with small éboulis at the top;
sterile but stratified.
2. Pavement of flat limestone slabs, perhaps natural,
perhaps man-made.
3, Yellow sand with lenses of ashesy; Mousterian of
Acheulian Tradition 4,
4, Black ashes from 1 to 25 c¢m thick hearths somewhat con-
solidated by calcite concretions directly covered
by large éboulis; Mousterian of Acheulian Tradition A
found only behind & wall of calcite blocks about 1 n
high,
5. DSboulis mixed with yellow sand; some bones and tools
Mousterian of Acheulian Tradition A-B transitional
A, Reddish soil, perhaps water-laid; bones and Mousterian
of Acheulian Tradition; found only in the southern
part of the. cut,.
6. (also B) Ash layer with hearths, and snall &boulis;
Housterian of Acheulian Tradition B,
7. (also C) Evboulis from roof collapse with traces of

fire; tousterian of Acheulian Tradition B‘%innﬂ, and



Pigure 7.6

The stratigraphic section in Pech de 1tAz8 T -

A, The cut along AA'(noted in 7.5B)

B, A plan of the excavations
Dotted: Vaufrey'!s excavations
Cross~hatched: Bordes' excavtions
AA': The line of the section
d: Cave wall
R: Rocky ridge continuing the cave wall
X: Spot with manyhandax flakes

(after Bordes, 1972)
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bones.

8. Modern soil with tools in secondary positions.,

Above the Mousterian levels in the back of the cave are
16 levels of silty sands with numerous éboulis and a few tools of
apparently Mousterian of Acheulian tradition, '

Also within Pech I are two suspended breccias, shown in
Figure 7.6, which contain both travertine and tools. Both breccias
are calcite cemented yellow unweathered sand with no traces of fire
nor internal bedding indicators (Bordes, 1972). Breccia 1, the closer
to the entrance (see Figure 7.4), may be comparable to layer 4B
in Pech II, while Breccia 2 may be equivalent to 4C2., Both breccias
along with the two isolated blocks of breccia analyzed,contained.
topls and‘bones and some pollen,
7.3%};é"'?;ch de 1'Azé II

The detailed stratigraphy of Pech II is given in Table 7.1
alonngith the palynology, faunal analysis, archeology, and paleo-
climatic interpretation. Figure 7.7 shows both the section in de-

tail and the overwview of Pech II.

7e3e3.3 Pech de 1'Aze IV
The stratigraphy in Pech IV has not yet completely described.
What is known follows, from‘the top:
Al. Vegetation, roots, with one flint, pottery (Iron Age?).
A2. Sterile brown sand with éboulis.
B, C. Sterile brown sand with t£;ces of Mousterian.
D, E. Red sand with eboulis

F. Rich in éboulis, subdivided infto four sublayers, Mous-



Figure 7,7

Pech de 1%Az& I:
A. The stratigraphic section
B. The opening to Pech II

(courtesy of H. Schwarcz)
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2B

2C

2D

2F

261

4al

4A2

4B

THICHNIN:

0.25

0.15

0.30

“o.25

.10

C.10

Table 7.1l

13

m

£}

0.3 n

C.10n

0,10 m

C.10m

s
"F GC"

Wure 1

Wirm I

Wirz 1

Wirn 1

Wirn 1

Wirz I

Wirm 1

Wire I

The Strata of Pech II: Sedimentology,

Archeology, Palynology, And Faunal Analysis

CLIHATT

Warrer ana more humid than in 2D

Warmer and more humid than in 2D

in 2D

Warmer and more huzmid than

Climetic minimum: cold and dry

Colder and drier than 2F

Colder and drier than 2G

Temzerate but damp

Climatic minimum: cold

YWarmer and damper than in 3

Cold and danp at first,
beconing drier upward

Becoming colder ugpward,
danmp

Climatic optimun

t1ld and fairly humid

SEDIEIRITOLOGY

Red sand

Yelliow sana with limestone
frugnents

Yellow send with limestone
fracments

Yeilow sand with limestone
fragrents

Yellow sandy clay with
rare limestone frapments .

Yellow so0ils with numerous
sharn-edned limestone frag-

menis

Yellow clay-like sand with
zmall limestone fragments

Yellow s50il with scattered
limestone frignments

Yellow s0il with numerous
N e P
small rounded ebouiils

Yellow soil with numerous
small 2roulis

Lisht brown sandy clay

Reddish brwon sandy clay with
rere licmestone fragsents, solu-
flucted

Peddish brown sandy clay with
rare lizes‘ona fr::ments

fediish brown sandy clay



Too goor to
deteraine

Red deer*
Red deer*
Red deer®

Too noor to
determine

Reindeer*®
bovids

Too poor to
datermine

Rod deer, roe deer,
wild boar, reindcer,
ibex

L]
1

ied deer, roe deer
wild bozr, coze
reindeer,

ded d2er}y hovids$
reindeer®

Wild boari red deer?
nore reindeer, ibex
than 4Al

As in 442 but with
mo.e reindeer

Wild boar, ibex, red
leer, reindser, hyena,
cave bear

Red deer (59/23%), hor
(29/247), vovids (7/12),
ibex, roe dcaer, reinceer,
badger, wolf, erck's
rhinocerous

Stepric srasres,
na deciduous

trees

Grasses,
125 trees

Grasses,
107 trees

:, ferns,

Hazel, czk, alder,
SO trees

Mousterian (-uizna ?)
<3 arcefacts

Mousterian (Juina ?)
<2 artefacic

tousterian (3

57 arteractis

Zuina Mousterian

“ousterian

nz toustcriun

=1 louscterian
artefacts

Typicul lousterian
179 artefacts

Denticulate lousterian
€,039 artefeacts
Lots <f traces of fire
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78

7C

o2}
o4
P

0

Table 7.1 (continued)

0-0,0% n Wurm I
0.,85-C,10 Wirn 1
o
0,20 n “urn I
0.75 m Wira I
0.70 Riss II{

C-U.3 m Ziss I1
0,4=0.6 © Riss II
0,1-C.2 m Jiss II
C.,i0 m Rise
I/11
(start)
C. G = kiss I
C.1% = Riss I
5,20 = Yindel-
REiss (?

CLINaTE SEDININTOLOGY

Mild Red s0il

filternation of red clay-like sands

Hild but variable
with brown clay

= i il with angula imesto

Warmer and damper than 5 { Tellow soil with 1n<u¥ur limes ne.
fragments, uprer ortion cryoturb:ted

s0il with rounded limestone

Large limestcone blocks fron debris fal?
4

Cold and humi t seasona
o an umid but seasonal 2ad roof collspse

beconing warmer and drier up-
ward

n i sandy i
Very csld and dey, eathered red sandy soil

drier a2t top

Colder and drier than in 7 Heathered reddist sandy soil with
fragments of sta actites, calcareous
fboulis

Warmer than in 7B but ver) humid Yellowi sandy s5ilt with sbundent

ferrucinous frarmants

Cold but humid ‘ellow sandy silt with abundent
‘erruginous frazments

i bit warmer than in 7B, humid Yellow sandy silt with sore
ferrusincus frarzzents,
cryoturt.ied

— s s
Weruer and more humid than 8B2 Reddish brown silt with rare
. R k ora

etoulis

Cold kut humid Reddish brown sarndy silt with

abundent &boulis

Cold &nd dry
° v Lizht -“rown sand with roundad

8boulis, often culcite cemented,
heavily disturgzd by cryoturh-tion
§/or running water

Inrossible to deternine Rocky =i ad



FAUNA--

Sterile

Red deer (?3/?)ﬁ horses
(10772, bovids (3/?),
roe decr, chamois, fox,
rabbit, wolves

r.d deer} horses,
rhinocerous,
1 reindeer bone

Rabbity
Lovids,
chamois,

Almost sterile

Almost sterile

As in 7

Hersest red deerj roe
deer; ibex badger,
wolves

boits,

Red deer’ roe deer’ bovids?
boar, horses, weclves, hob-
cat, ilerck's rhinccerocus,
fox, rabbit, cave bear
(Deninzeri srelseuns)

Red deer$ roe deer$ horses?
povids, cave tear, boar,
iierck's rhinucerous,
panther

Ryvena
hyena,

Red deer§ bovids$ horses?
roe deer, irmitive cave
bear, Jerc4«'s rainocerous,
wolves, badger, rubbits

As in 3Bl

% roe deer,
isisnt elk),
ruboit,

,
rhinccerous, 1

ele-

terck's
phant bLone (ille:

sterile

(adapted from Bordes, 1872;

Bl
Stepric grasses

5 antiquus?)

Undeter=ined

Fine, willow, bhirch,
slder, hazel,
trees rise te 43% upward

Pine, sone zlder,
hicher in the laye
5=107 trees

with
some pire

with

reirie grisees, sone
T rseel, birch,
alder, willow, 107 trees

srasses, hazel,
, willow, beech,
rare elu, oak, linuen

Fine, hazel, willow,
birch, firs, scruce,
cecar, vrzirie grasses

zel,

Frasses

Fine, juniper, some
birch, rare hizel,
spruce, balsam, grasces,
12 trees

Junicer, bireh,

rrasezs, 50 trees
Stevnric ces, few
rines, < %7 trees
rcorcdi
nlrchzic flora"

Laville,

1 Mousterian
2,638 artefacts
Much evidence of

fire

Tycicel Foustcrian ?
Levcllois_technigue

cresent

Almost sterile

&lmost sterile

icheulian (2)
very poor

()
very few flukes,
some Levallois technicue

Ackeulian (3outhersn
167 artefucts

icheulion (Scutrnern 7)
321 artelacts

3
7

1 ensruveu bone

4s in 8B1

.

bevil

icheulian (At
230 artefacts

Sterile

1973)
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terian of Acheulian Tradition.

Beneath layer - F4 was a gully which probably was formed in the

Wurm I/I1. °

7.3.4

G, Mousterian artefacts.,

He Sand with Mousterian artefacts.

Il, Sand with Typical Mousterian artefacts,
I2, Sand rich in Eboulis with Typical Mousterian artefacts.
Jl. Reddish-brown sand with largé éboulis, Mousterian,

J2. Rounded éboulis, cryoturbated. Mousterian (Typical?).
J3a., Red porous:isand with rare éboulis,lAsinipodian.

J3b, As in J3a, but more grey.

J3c, As in J3a, but grey in colour.

K. Large &boulis,

.X. Dark brown sand with Typical Mousterian artefacts.

Y. Red sand with Typical Mousterian artefacts,
Zl1., Sand with Pypical Mousterian artefacts,
22, Granules. .

W. Limestone basement. -

Archeology

As noted above the archeology for Pech II is summarized

in Table 7.1, but will be discussed in wmore detail below. For

Pech IV, no final results have been published.

703.4.1

Pech de 1'Azé I

As noted above, layer . 1 and 2 were sterile. Layer 3

is essentially the same as layer # which is described in detail



zrently found just under the vporch of Feche I nezr the wall.

At present, there are severzl possibilities wor the cctugl level
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sitional liousterian~Upper Pzleolithic, while the Acheulian which
Peyrony claived lay btelow the level with the skull could be layer
L, tiousterian of Acheulian Tradition., The fauna Peyrony describes,
however, seems nore similar to Pech 1II, esvecially layer 2, but
unlike anything in Pech I. A fluorine test shows the skull to

be about ten times ricller in fluorine than the bones in layers-

s in

ot

5 through 7. Therefore, the skull may be from other deposi

Pech I which have not survived since 19C9,

7.3;6 Palecenvironments

Because it is an abri, Pech de 1'4zé was constantly chane
ging during the deposition of the sediments. As discussed before,
an abri gradually extends <further into the cliff, but simultane-

ously, the roof will collanse, resulting in a wedge of deposits

7«1, Pech II appears to contain deposits whicn are older than any

.

found in Pech I. VWhile the former sediments are relatively date

“re at

froa the late liindel/

iR
i

Xiss (or early Rics I) until the
latter aocparently are the result of devosition in the Yurn 11,

though none of the layers contain many faunal remains, excepting
reindeer. Pollen studies of layers & and 5 show both to have been

deposited in a cold climate, The breccias, however, seem to have



The history of Pech de 1'Azé I

A,

o2

nd¢ II:

)

ATter the Riss/Wurm, a soil developed on

top of the Riss deposits (1).

After the Wurm I, Wurm I sediments (2)

are deposited over the interglacial soil.
Water entering the cave via oyerhead cracks’

in the Wurm I/II removes most of the Pech I
sediments, except the breccias, Some sediments
in Fech II are partially renmoved, or disturbed,
as are the sediments in the rassage connecting
the two caves,

By the end of the Wurm II, new Wurm II sedi-

ments (3) have been devosited in Pech I.

(after Bordes, 1972)






Table 7.29 Sample Descriptions from Pech de 1'Aze

SAVFLE . LOCATION DESCRIFTION THICKNESS  DETRITUS POROSITY  CRYSTALS BIOCLASTS LAYERING COMMI'NTS

77PAL P 1V, Calcite~-cemented brown sand 4 cm - - - Bone - No dates attempted,

helow A with flints, charcoal, bone

77PA2 P 1v, Fragments of stg crust, fell - - - - - -
moved into site from where?
77FA 3 P IV Bone [ragments No dates possible.
7TPAL P I, Oparue orangy-white microxtln 5-6 cm variable variable wvariable - More clay, sand
outer fst with red sand lam, much 10-40% 5-30¢% b mm - % em on lam, xtls
breccia  loose material clay ang X0 polyg, random smaller on lam
10% sand
77FAS  same as  White opaque fst with sand 5 ¢cm 10% clay 40% ang apar, k x 2 mm, - Lam have more
PAG on lam 5% sand X1 // lam clay, pores
77PA6  same as  Transparent macroxtln white 2 cm - - - - -
PAG fst, pool deposit
T7PA7 FI, White translucent macroxtln ? - - - - -
inner fst (stg boss), very thinly loose
breccia lam, 2 or 3 growth hiati pieces
77FA8  same as  White-yellow transparent 6 cm - - - - -
PAT7 macroxtln f£st (stg boss) with

orange lam



SANTLE

?77PA9

77PAL0

T7PALl

77MA12
r

77PAL3

77PALLA

77PA14B

LOCATION D#SCRIPTION

P I, base Orangy-white transparent

inner macroxtln fst with red silt

breccia lam

P I, top Orange-white microxtln

inner fst with orange silt lam

breccia

PI, White transparent macroxltn

inner stg with faint lam

breccia?

P II, B2 White opaque macroxtln ste?

block in with red sand in pockets

c. 4D no lam visible

P II, c. Orangy-beige microxtln fst

3 between calcite cemented
sand (orange), fst has 2 or 3
lam, some bone at bottom

P 11, Bl Orange-white microxtln fst

block in with orange silt lam 2 mm

c. 47 apart

same as Grey microxtln fst with con~-

PA1&4A voluted lam and vugs of red

silt

THICKNESS DETRITUS
8 cm -
5 cm 40-50%
clay
30% carb
4 cm -
broken 40% clay
3 em??
2 pieces  35% sand
0.5, 2.5 cm
2 cn 10% clay
5cm 25-30%
clay &
silt

POROSITY

30% ang

X0

10% ang
X0

20%' ang
X0; in
sand 75%
X3

40% ang

X1

50% ang
X4

CRYSTALS

up to 2 cm

long spars

% om polyg

random

1/10 mm polyg

random

% mm polyg
random, some (5%)

spar // lam

% mm polyg

random

1/10 mm polyg

random

BIOCLASTS

bone

LAYERING COMMENTS

More clay on Unsuitable for dating.
lam, less carb

eboulis on lam

Clay concen=-

trated on lan

More clay and

pores on lam

More clay and

pores on lanm

More clay and

pores on lam



SAMPLE  LOCATION

77PAL4C sams as

PAL4A

7?7PAL4D same as

PAL4A

77PAl5 P II,
c, 8 (?)

77PAl6 P II, c.
6 (7)

16A fst

16B fst

DRSCRIPTION

Chalky white fst with

faint lam

Brown microxtlin fst

with 2 lam full of red silt

Orange-white microxtln fst

with thin lam, porous

White macroxtln fst
convoluted, faintly lam,
surrounded by calcite-

cemented red sand

16L&B cemented sand

77pPA17 P II,

c67?

?7PAL8  same as

PAY?

Orange~brown f£st with

thin lam

same as PAL7

THICKNESS

8 cm

24 cm

1-1,5 cm

fst: 4-6
cm; sand:

av 10 cm

1.5 cm

DETRITUS

10% clay

& sand

10% clay

& sand

5% clay

30% sand
(qtz &
carb)
107 clay
50% qtz

5% carb

POROSITY

variable X2

10-30% ang

25% ang
X0

5% ang
X0

25% ang
X0

high

CRYSTALS BIOCLASTS

% om - 1 mm, -

random, polyg

% mm polyg, -
random

spar, % om x -
1 mm, // lanm

spar, % mm x -
1 am // lam

LAYERING

Porosity grea-

ter on lam

More detritus

pores on lam

Clay concen~-
trated on lam
Detritus con-
centrated on

lam

COMMENTS

Too little to date

Too little to dute



SAMPLE  LOCATION

78PA19 P II, ¢,
8 (?)

78pr20 P 11, c.

ABBERYLATIONS:

P = Pech

dep = deposit
2" = secondary
¢, = couche
$1 = square

lim = laminations

DESCRIPTION THICKNESS DETRITUS POROSITY
White-tan microxtln fst with 6 cn 0 . 15% ang
thin lsm, some silt on lam Xo
White opaque microxtln fst 4 cm 5% 20% ang
with yellow sand lam X1

fst = flowstone av = averagze
stg = stalagmite polyg = polygonal shaped crystals
stc = stalactite orient=orientation

enge. = engular pore rextlz = recrystallized
shape
// lam = oriented parazllel to

rd = rounded pores growth laminations

CRYSTALS BIOCLASTS
% mm polyg -
random

% mm polyg -
random

min = mineral
diam = diameter
Pl sup w plancher supSrieur

xtln = crystalline

LAYERING COMMELTS

Slightly smal-

ler xtls on lam

Greater poroe-

sity on lam

Connncteiness of the Pores
X0 = unconnected

X1 = partially connected
X2 = connected

X3 = woll connected

X4 = a sponge-like porosity



Figure 7.14

77P4)l, calcite cemented sand in the Wurm
layers in Pech de 1'Aze IV (photo courtesy

of H., Schwarcz)
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Figure 7.15

The outer breccia mass, Pech de 11428 I:

A,

D,

The breccia mass (I) suspended from
the roof,

Detail of the mass.,

The cavity from which 77PA4, and 77PAS5
come,

More detail of the cavity.

(photos courtesy of H. Schwarcz)
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Figure 7.16

The inner breccia mass, Pech de 1'Aze I.
A, 77PA9, a flowstone layer in the mass.
B, The denser-looking mass is the boss
from which 77PA7, 77PA8, and 77PAll
came, 77PAl0 came from the surrounding
dirtier material,

(photos courtesy of H, Schwarcé)
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Figure 7,17

Couches 3 and 4, Pech de 1'Azé II, site of
77PA12 and 77PAl13 (photo courtesy of H,

Schwarcz).
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Figure 7.18

77PAl4, couche 4, Pech de 1'4zé II:
A, Close-up of the sample in situ,
B, Relative positions of all the subsamples,

(photos courtesy of H. Schwarcz)
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Figure 7.19

?7PA15, couche 9, Pech de 1'Aze II:
The actual location of the sample was around
the corner from the picture (photo courtesy of

He. Schwarecz).
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Figure 7.20

77PALG,

D.

Pech de 1'Azé II:

Location of 77PA6 in couche 6.
The section,

The sample as it appearred before
shipping.

Obverse of C,

(photos courtesy of H, Schwarcz)
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in Tables 7.2 through 7.8. Both are Mousterian of Acheulian Tradi-
tion A, In both layers A and 5, the industry is the transienal
form between lMousterian of Acheulian Tradition types & and B.
Layers 5 through 7 show an evolution of the tradition, as the Le-
vallois technique becomes less important, but the incidence of blades
increases, a pattern which occurs at the Mousterian-Upper Paleolithic
boundary. Concomitant with this change is an increase in the num-
bers of characteristic Upper Paleolithic tool types, and backed
knives, some of which are proto~Chatelperron types (early Perigor-
dian types). Figure 7.8 shows some of the tools found in Pech I.
The breccias contain what appears to be Denticulate Mous=-
terian, but none contain sufficient toocls to be certain.  Found on
top of Breccia 1, one burin represents the only Upper Paleolithic
in Pech I,
7.3.4.2 Pech de 1'Azé II
Layer 10 in Pech II is sterile, butlayer - 9 contains an
Acheulian industry of 330 pieces, Of these, 113 were retouched
tools, including endscrapers, borers, burins, backed knives, notched
piecas, denticulates, sidescrapers, and handaxes., Table 7.10
listed the pertinent indices. Layer8 as a whole contained 560
artefacts (228 tools), As an industry, layer 8 is similar to
layer 9, a middle fcheulian, Found near the top of layer 3, an
engraved bone, shown in Figure 7.9, represents the oldest known
engraving., All other engreved bones are at the oldest Upper Paleo-
lithic.

Layer 7 can be divided into 3 sublayers, the bottom of which



Figure 7.8

Tools from Pech I (after Bordes, 1972)
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Figure

Worked

A,

B.

(after

7.9

bones from Pech de 1l'Azée II:

An engraved bone from an Acheulian
level, one of the earliest engraved
Eones ever found (couche 8).

A piereced bone from couche 44, a
rare piece in a Mousterian level.,

Bordes, 1972)






Figure 7.10

Tools from Pech II, Mousterian of Achuelian

Tradition A






Figure 7.11

Tools from Pech II, Mgusterian of Acheulian

Tradition B (after Bordes, 1972)






Trble 9,2  Tool Typolasy, Couche 4, Table 7.2 (continund)

Pech de 1'Aze 1

Tool iuzber Total fastricted
.. rercentage Fercenizge
Tool . Nunber Totul' Restricted
Percentage Percentage
2l, Jidescraper, asymuetrical 37 0,2 1.5
1. Tooiest bevallels floke 36 0.9 22, Sidescraper, transverse 7 0.2 0.3
2o ftrricul Levallois flake 135 3.4 straight
: . oy - - 5
3. Levellois point 5 0.1 23. Sidescrazer, transverse convex 18 0.5 0.7
1t des rOnIVErT 2 . 0,
. Tetouched Levallois point 0 0 0 24, Sidescraper, trunsverze concave 2 0.1 V.1
5. Prendo-Levnllois point 37 0.9 1.5 25, Sldescrapar, :zs:ﬂg?e:u:?azze 154 7+2 6.1
&s Foustsrian voint 20 0.5 - 0.8 26, Sidescraper, with abrupt 22 0.6 0.9
7. Elongated ilousterian point 3 0.1 0.1 retouch
' Sides 5 1w othi i3 .
B. Liutse 1 0.0 0.0 27. Sidescraver, with thin bac 6 0.2 0,2
9. Sidescrnper, single streight 142 3.6 5.6 26, 5idescrarer, bifacizl retouch 27 0,7 1.1
I o e BEH a 3 2
10, Sidescreper, single convex 257 6.6 10.2 2. Sidescruper, ;2:;,2?”“"“ * 1.k 2.2
11, Jideser:rer, single concave 61 1.6 2.4 30, Tyrical endscraper i e 33 0.5 1.3
- [
12, 3Sidescra:ier, double straight 8 0.2 0.3 31, Mypical endscraper 32 0.8 1.2
17+ 3idescraper, double straight 23 0,6 0,9 Moy eon : ~
conven 32, Typical burin . 20 0.5 0.8
. - A v 3 5
14, idescrzier, double straight 1 0,0 0,0 e Atypical burin 38 1.0 Lo
concave 34, Typical borer 23 0.6 0.9
15, Sidescraner, double biconvez 23 0.6 0.9 35, Atypical borer 33 0.8 1.3
1%, Jidescraper, double biconcave 2 0,1 0,1 36, Typical backed knife 15 0,4 0,6
17, sidescraper, double convex 8 0,2 0.3 37. Atypical becied knife 28 0.7 1.1
concave
. : . y backed knif . Co3,
13, 3irdescraper, converzent straisht g 0.2 0.2 38. Maturally backed knife 92 2.3 3.7
n.  lous an raclett .5
12, Gidescraper, convergeni convex 30 0.8 1,2 3. lousterian raclotte 163 b2 6.5
27, iisececrzver, convergent concave @ 0 (0] 40, Truncated piece 48 .2 1.5
41, lousterian tranchet 6 0,2 0,2

42, ilotched pieces 264 6.7 1V.5



Table 7.2 (continund)

Tool Mizber Totnl lestricied " Table

Piec 2oy nel
Purcentase Tercentage 7.3 e Typo; 57y Couche 4,

Fach de 1'Aze I

43, Denticulzte 459 L 11,7 18,2
Piece Humb Tarcantag
44, Bec burinante alterne 39 1.0 1.5 ilumber ercanta;
45, Flake, retouchzd on the 102 2.6 o Flakes
’ ventral surface * . 3522
' , Blades 314
46, iiiscellaneons retouched flale, ]
abrurt thick retfouch Points 49
s ’ 2 .2 )
47, hiscellaneous retouch<d flake, 127 3 ) Primmed flakes 24805
zltornzte taick retouch
' Tools )
43, 1lliscellaneous r-touched flzke, 2518
abrunt thin retouch Dises .
973 24.8
49, Miscellaneous retcuchad flake, Polyhedra 0
alternate thin retouch
. Huclei 275
%0, Flake, bifacizl retouch _ 22 0.6
! Debris _ f
51, Tayac point 19 0.5 0.8 ‘ 3262
Yammerstones 0
52, lotched triangle 21 0.5 0.8
lHiscellaneous (pigments
%3, Fseudo=-nicroburin 4 0.1 - 0.2 pigments) 276
Palette 1
54, TFlake, notched end 32 0.8 1.2
. Total 35100
5%, Cleavers 10 0,3 Colt .
Table 7,4 Raw l'aterials; y
56, Rabot (plane) 0 0 0 7. 9’*“' » Coucke &4
57, Aterian tansed point o] .0 0 Haterial Lunber
53, Tangjed piece 1 0.0 0.0
Flint
50, Choppar 0 0 0 33777
Quartz
60, Inverse chopper 0 0 0 ¢ 725
Basalt
61, Chopring tool 1 0.0 0,0 234
N Cobbles
62. niscellancous piece 184 4,7 73 ’ 34
Othor ¢ ‘
63. Blattspiizen 0 0 0 Red ochre 23
64, Bifucial foliate 1 0.0 0.0 ) Yellow ochre 4
NnO2 249
-
Total 3918 999 9945 Bone (utilized) 4

(2018)



Table 7.5

Share

Discoidal
Globular
Frisnetic

Irregulsr

Levillols flake

Lovalloisz

Lavellois point

Ceiris
liiszellzneous
tyramidal

Tahle

Non-Levollois
sitooth

1414

=3
-
o
a
o

rointcz 0

Blad

3
o

222
Totuls

blede

luelei Forn, Couche &,

Pech de 1'Aze 1

Bumber

79
33
4
5?7
18
co
1
o
80

3

Pech de 1'Aze I

Facetted
615
2
ok
6411

Dihedral

692
27
64

Broken
2297
1

192

7.6 ' Characteristic Techniques, Couche 4,

Displaced

261
0
16

Table 7.7

Levallois

Convex

463
8
43

3mooth

Flakes ' 64

Points 1
Blades 23
Total:

Characteristic Tezhniques, Couche 4,

Pach de 1'Aze I

Facetted Dihedral Proken  Dizplaced
103 4o 108 16

4 3 0 «

48 6 58 8

589

Convex

Taole n.g Techaical and Typological Indices and Characteristic

.

Tadex :

Grours, Couche &4, Pech de.l'Aze I

Total Restricted
Lavallois 3.1
Facotting 5735
Restricted Facetting v * 36,97
Blade (liuellar) 1;,32
yponlogicul Levallois 4.5 0
S5idescraper (Group IT) 22.6 35,3
Total Acheulian
Unifzecial Acheulian 1.1 1.7
;Eifaciul
" Charentien
Quina
Sroup I: tools # 1 - 4 4,5 0
Croup III: tools #IBO - 37, 40 1.9 10,7
Group IV: denticulates 11.7 18,2
Handax 3.8 5.8



Table 7,9 Technical and Typological Indices and Characterist:

Grours, Couche A, Pech de 1%'Az% I

Index

Levallois
Facetting
Restricted Facetting

Blade (lamellar)

Aypological Levallois
Sidescraper (Group II)
Total Acheulian
Unifazcial Acheulian
Bifacial

Charentien

Quina

Group I: tools # 1 = 4
Group III: tools # 30 = 37, 40

Group IV: denticulates

Total Restricted

13.5
Skl
27.0

13,1

Table 7,10 Technical and Typological Indices and Characteristic

Groups, Couche 9, Pech de 1'Azé II

Index

Levallois
Facetting
Restricted PFacetting

Blade (laumellar)

Aypological Levallois
Sidescraper (Group II)}
Total Acheulian
Unifacial Acheulizn
Bifacial

Charentien

Quina

Handax
Group I: tools # 1 - &

Total Restricted

345
3545

?

?
9.1

?

Group III: tools # 30 - 37, 40 27.0

Group IV: denticulates

?



430

is an Acheulian with 321 artefacts (Table 7.11), of which 116 are
retouched tools, Layer. 7A contains only a few flakes, hut sone
of these show lLevallois technique suggestive of the Housterian,
while layer 7B contains 167 artefacts (€2 tools), including some
sidescrapers, denticulates, and notched pieces, but few Upper
Paleolithic types, prepared on flakes 407 of which are Levallois
type, again szuggesiive of the Housterian. Layer 6 appears simi-
lar to 73, but contains very few tools, while layer X is sterile,

eral different types of hearths can be found in the Acheu=-

[0
)
<

lian strata. Hear the front of the cave are small elementary hearths
with thin ash layers indicating the fires were of short duraticn;
Aearths paved by flat czlcite blocks probably were used repeatedly.
These hearths, which average 1 m2 in size, are also found deever
within the cave zs are the dug-out hearths. Dugout hearths are known in
the Upver Paleolithic, but these represent the earliest, averaging

20 to 30 cm across the 'thannel, Dugout hearths are associated

with hyer7b where the possible technological shift also occurs.

Both layers 4D and 5 are almost sterile, except for a few
scazttered pieces, and some badly crucshed pieces in layer 4D, the
cryoturbzted portion. Layer 4C2, however, contains 2638 artefacts
Tyﬁical tiousterian assemblage (Table 7.,12). Figure

revresenting a
7.10 shows some of the tools Trom .layer 4C2, including a very un-
usual cormvosite burin-endscraper, rare for the lousterian, Layer
4C1 where present is sterile. In lsyer 4B, 6039 artefacts were

fornd belonzing to a Denticulate llousterian (Table 7.13). In 442

only 337 artefi.cts were found, while in layer 44l 179 were found.



Table 7.1l Technical and Typological Indices and Characte:

Grours, Couche 7c, Pech de 11428 11

Index

Levallois
Facctting
Restricted Facetting

Blade (lamellar)

Aypological Levallois-
Sideseraper (Group II)
Total Acheulian
Unifecial Acheulian
Bifacial

Charentien.

Quina

Group I: tools # 1 - 4

Group III: tools # 30 -~ 37, 40

Group IV: denticulates

. Total Restricted

8.5
34,5
?

?

22.4
6.5

Table 7412 Technical and Typological Indices and Characterisztic

Groups, Couche 4C2, Pech de 1'Azé II

Index

Levallois
Facetting
Restricted Facetting

Blade (lamellar)

Aypological Levallois
Sidescraper (Group II)
Total Acheulian
Unifacial Acheulian
Bifacial

Charentien

Quina

Group I: tools # 1 - &

Group III: tools # 30 = 37, 40

Group IV: denticulates

Total

9.5
50.8
335

6.0

9+3
13,1

Restricted

10.2

37.8



Table 7«12 Technical and Typological Indices and Characteris Table 7.14 Technical and Tyrological Indices and Characierictice

Crours, Couche 4B, Pech de 1'Azé II Grours, Couche 3, Pech de 1'Aze II ‘

Index Total Restricted Index Total Restricted i
Levallois 9.4 Levallois 29.1 i
Facctiing 43,9 Facetting 73.6
Zestiricted Facetting 24,0 Restricted Facetting 64,6
Blade (lamellar) 9.4 Blade (lamellar) 93 "
Aypological Levallois 12.5 Aypological Levallois 23,5
3ideseraper (Group II) 14,5 Sidescraper (Group II) 29,1

Total Acheulian ?

Total Acheulian ?

Unifzcial Acheulian ? Unifacial Acheulian ? {

Bifacial . ? Bifacial ? '

Charentien ? Charentien ? .

Quina 0.8 Quina o

Group I: tools # 1 = & ? Group I: tools # 1 - &4 ? '
Group III: tools # 30 = 37, 40 649 Group III: +tools # 30 = 37, 40 18,2 “
roup IV: denticulates 40,3 Group IV: denticulates ? ;
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Both ascenmbtlages annear to be Typiczl ilousterian, as iz that of
layer 3, represented by 1281 artefacts (Table 7.14), and one
riece of red ochre. Of a2ll the sublevels in layer 2, only couche
2G1-2 contains more than =0 artefacts, Layer 2 may be a Zuina
MNousterian, but inszufficient tools are »resent to be ceftéin.

It is curious that the Denticulate Housterian devposits
of 4B are found nezr the —outh while those of the Typical oucterian

in 4C2 are found deeper inzide. 4ls0 notad in several of the layers

for some unknown purpose. Found the composite layer &A (441-2),
a bone from an animal the size of 2 red desr nas been bored, sone-

rarely seen in lMousterian cultures.

" - . Layer Z contained 3851 artefacts of which 271 were tools,
frbm a Typical Mousterian industry, as was layer Y with 1756 arte-
facts (214 tools). 1Imn layer X, 13,703 artefacts were found (857
tools), also from a Typical Mousterian. .

In layer J3, J3c conféined 3330 artefacts {222 tools),
J3b 9674 (S41), and J3a 9548 (601). All of these have been attri-
buted by Bordes (1976) to a local variation not seen previously,
because of the large numbef of naturally backed knives, the presence
of Kombewa flakes, the smali size of many of the flakes, and the
small number of sidescrapers, and points. Unlike the Micromousterian
which is simply a small vercion of the Mousterian constrained by the
size of the flint nodules, this is a purposefully small industry.

Bordes (1976) calls it the Asinipodian (Latin for Pech de 1'Azé).



pological Indices and Characteristic Table 7Te16 Tochnical and Typological Inéices und Chasncteristic

mahle Te15 Technical and Ty

2 )
Grouns, Couche Fls Pech de 1'Azé IV Grours, Couche F2, Pech de 1tAze IV

Index Total  Restricted Index Total 2evtricted
Levallois Selt Levallois Selt
Tacctiing 3649 Facetting 37,2
Restricted Facetting 21.3 Restricted Facetting 21,9
Blade (lanellar) 5e2 Blade (lauzellar) 5.8
Aypologpical Levallois 18.4 Aypological Levallois 19.9
Sidescraper (Group II) ? Sidescraper (Group II) 5.9
Totzl Acheulizn 9.9 Total Acheulian 10.0
Unifzcial Ackeulian 8.5 Unifscial Acheulizn 7.3
Bifaciel 1k Bifacial 2.7
Charentien ? Charentien ?
Quina ? Quina ?
Group I: tools /# 1 -4 18,0 Group I: tools # 1 = & 19.9
Group I11: tools # 30 = 37, 40 17.0 Group II1I: +tools # 30 - 37, 40 15.1

roup IV: denticulates 2le3 roup IV: denticulates 224



Table g,19 Technical and Typological Indices and Characteristic Table 7,18 Technical and Typological Indices and Characteristic

I

Grours, Couche F3, Pech de 1l'Aze 1V Groups, Couche P4, Pech de 1'Azé IV
Index Total  Restricted Index Totzl Restricted
Levallois 8.9 Levallois , 9.3
Facctting 41.7 Facctting 8.5
Restricted Facetting T o262 Restricted Facetting 27.6
Blade (lauellar) 6.9 Blade (lamellar) 5.8
Aypological Levallois 27.4 Aypological Levallois . 24,8
Sidescraper (Group II) ? : Sidescraper (Group IT) 25,6
Totzl Acheulian 6.2 Total Acheulian ‘2.6
Unifecial Acheulian 4ol Unifacial Acheulian 1.2
Bifacial 2.1 Bifacial 1.4
Charentien ? i Charentien ?
Quina ? Quina ?
Group I: tools ;1 - & 274 Group I: tools # 1 = & 24,8
Group IIT: tools # 30 = 37, 40 6.4 Group III: tools # 30 ~ 37, 40 6.5

Group IV: denticulutes 4.8 Group IV: denticulates 24,3



Table 79,19 Technical and Typolozical Indices and Characterictic Table 7,20 Technical and Typological Indices and Charucteriztic

Grouss, Couche I1, Pech de 1'AZe IV : Grours, Couche 12, Pech de 1'Azé IV
Index Total  Restricted Index Total Restricied
Levallois 15.9 Levallois 25,5
Facctting 70,8 Facctting 56.3
Zestricted Facetting 65.4 Restricted Facetting 49,6
Blade (lamellar) 11,2 Blade (lamellar) 17.1
Ayvological Levallois ? Aypological Levallois 45,4
3idescraper (Group II) 69.4 Sidescraper (Group II) 52,6
Totzl Acheulian 0 Total Acheulian 0
Unifzcial Acheulian o Unifacial Acheulian 4 o]
Bifacizal 0 Bifacial 0
Charentien ? : Charentien B ?
Quina ? Quina ?
Group I: tools # 1 - & ? Group I: tools # 1 - 4 45,4
Group IIT: tools # 30 = 37, 40 ? Group III: tools # 30 = 37, 40 5,0
Group IV: denticulates 2.8 Group IV: denticulates 4,3



Table 7.22 Technical and Typological Indices and Characteristic

Crouss, Couche J3a, Pech de 1'Azé IV

Index

levallois
Facctting
Restricted Facetting

Blade (laumellar)

Aypological Levallois
Sidescraper (Group II)
Total Acheulien
Unifzcial Acheulian
Bifacizal

Charentien

Quina

Group I: tools # 1 - &
Group III: tools # 30 - 37, 40

roup IY: denticuli:ies

Total

23,5
5645
50.0

6.4

Restricted

73.0
14,7
0.1
0.1

73.0
4.9
13.7

Table 7.21 Technical and Typological Indices

Groups, Couche J3, Pech de 1'AZe IV

Index

Levallois
Facetting
Restricted Facetting

Blade (lamellar)

Aypological Levallois
Sidescraper (Group II)
Total Acheulian
Unifacial Acheulian
Bifacial

Charentien

Quina

Group I: tools # 1 = &
Group II1: tools # 30 = 37, 40

Group IV: denticulates

Total Reztricted

2543
564
48.4
a7
66.6
27.7
?
?
?
?
?
66.6
?

14,5

znd Characteristic



Table 7,23 Technical and Typological Indices and Charscteriztic Table 7,24 Technical and Tysological Indices ind Charncteriustic

Grours, Couche J3B, Pech de 1'Azé IV Grours, Couche J3¢, Pech de 1'Azé IV
Index Total Restricted Index Total Reutricted
Levallois 23,2 Levallois 21,0
Tacctting 53,9 Facetting 61.2
Restricted Facetting 47,2 Restricted Facotting 52,1
Blade (lamellar) ‘3,8 Blade (lamellar) ko2
Aypological Lavallois 68.7 Aypological Levallois 57.2
Sidescraper (Group II) 9.9 Sidescraper (Group II) 12,7
Totzl Acheulizn 2.6 Total Acheulian 0.5
Unifacial Acheulizn . 2.1 Unifecial Acheulian 045
Bifacial 0.5 Bifacial o
Charentien ? Charentien ‘ ?
Quina ? ’ Quina ?
Group I: tools /1 - &4 68,7 Group I: tools # 1 - & 57.2
Group III: tools # 30 = 37, 40 8,2 Group III: tools # 30 = 37, 40 12.8

Group IV: denticulates 14,4 Group IV: denticulates 16.4



Tadble 7425 Technical and Tysological Indices and Charucteristic

Grours, Couche X, Pech de 1'Azs IV

Index

Levallois
acetting
Restricted Facetiing

Blade (lanellar)

Aypolozical Levallois
Sidescrager (Group II)
Total Acheulizn
Unifzcial Acheulian
Bifacizl

Charentien

Quira

Group I: tools ¥ 1 - &4

Group IIT: tools # 30 - 37, 40

Group IV: denticulates

Total Reztricted

15.5

54,1

46,5
7.0

38.6
LN

0.5

0.5

38.6
10.5
9.2

Table 7.26 Technical and Tyrpolozical Indices and Charucteristic

Groups, Couche ¥, Pech de 1'Aze I®

Index

Levallois
Facetting
Restricted Facetting

Blade (lamellar)

Ayvological Levallois
Sidescraper (Group II)
Total Acheulian
Unifscial Acheulizn
Bifacial

Charentien

Quina

Group I: tools # 1 - &

Group III: tools # 30 - 37, 40

Group IV: denticulates

Total Restricted

17.2
51.5
41,8

7.3

39.8
30.3

39.8
13.5
12,4



Table 7,27 Technical and Typolozgical Indices and Characteristic

Grouns, Couche Z, Pech de 1'Az; Iv

Index

Levallois
Facctting
Restricted Facetting

Blade (lamellar)

Aypological Levallois
Sidescraper (Group II)
Totzal Acheulian
Unifacial Acheulian
Bifacial

Charentien

Quina

Group I: tools # 1 - &

Group III: tools # 30 - 37, 40

Group IV: denticulates

Total Restricted

16.6
5640
4.8

9.6

35.1
48.4

35.1
7.9
8.7

Mt —oN
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The very top of layer . J3a, is called J3, but it is a Typical Mous-
terian, keyer Jl and J2 were too poor to characterize, except as
Mousterian, “Layer I2, one of the richest with 1,010 tools among
10,890 artefacts, also contained scme Kombewa flakes, but is still
considered to be a Typical Mousterian. Layer 11 is also a Typical
HMousterian represented by 1074 artefacts (116 tools). Both layer
G and H were too poor to describe in any detail, although both were
Mousterian,

Containing 22,698 artefacts of which 953 were tools, layer
F4 represents a Mousterian of Acheulian Tradition A, while F3 (3540
artefacts, 252 tools)is an intermediate form between A and B, which
is found in -layer ; F1 (5297; 356) and F2 (3259; 215).

Layers A through E were too poor to describe, Tables
7415 through 727 list the perﬁinent indiées for the layers in

Pech IV, Figures 7.11 and 7.12 shows some of artefacts,

In 1S09, Capitan and Peyrony found a young child's skull,

FaJR

. . . . I o &
Althoush definitely Heanderthal, some of the Ieaturesz appezr o

'
']

_e wore modern, but not wnduly so for any Feanderthal chi

-

de The
skull was found under 3 m of limestone blocks in an arcirological
la7er 1 = thick, 10 cm from the topn, surrounded by iLones and teeth
frow bovids, horses, rs=d deer, goat, and reindeer, in adaditien to

an "Upver loustsrian Tradition® according to Cawlion and Peyrong



Table 7.30

COFRULATION OF DATA FROM PECH TV,
USTHNG SAMPLFS TPALy 77iAZs 77PA3
SAMPLE AGE ERROR YIELCS TH=220 TH=230 U-23u (3-234)  CCNCENTRATIONS
U-232 TH-228 U-234 TH-232 u-238 (U=238)0 U=-238 TH-232
(KA) (KA) (%) (%) (PP} (PPM)
+ BB A
77PA2-1 21.7%¢ 3.24 31.19 421 1.8 1.4321% 1.453% .c68 .06
- 21.7 +.216 o+ 2+ 14023 0+ 1.226
t  NOT INCLUDED IN THE AVERAGE DATE
¢ THOPTUM CORRECTION USED CALCULATED AT R = 1.25
s OEPTESTMTS THE YOUMREST AGE POSSIGLE NCT THE LOWER ERROR LIMIT CALCULATED AT R = 1.25
+ OFPPESENTS THE OLODEST AGE PCSSIRLE, NOT THE UPPLR EFROP
Tﬂl)le '7031
COMPELATION OF DATA ERCM PEGH [ OUTER BRECCIA
CO%ING SAMPLES -TTPAL, 77PA5, 77PA6
CcaroLE AGE ERROR YIELCS TH-230 TH-¢30 u-2su (U-234)  CONCENTRATIONS
------ --- T U-232  TH-228 U-234 TH=232 u-238 (u=2s5810 U-238 TH-23¢
(KA (KA) %3] (7 (FPM)  (PPM}
770084~ - Ga0U 5.09 - 4.8 - - - « 02
t * + 6.6
+ 9,3 . .
PAG- 37.28+ 6.30 19.26 346 6.l 2.795% 2.206% .(5% .02
77 ! 2 g3 ¢ 036 ¢+ 3.2 o+ L4156 ¢ .Qw?
77PAG=3 99.6 1998 20,56  25.95 .639 2 1000.0 2.087 2,435 WUb Cotd
: - 16.8 + .078 ¢ U351+ L097
77RAR-1 36.5%8 t7.0 3,22 59.29 $317 11.8 1.152¢% 2.204% .13% .01
k ‘ - 15.4 v 1ye ¢ TZu o+ TL4d8 o+ 073
+ 19,3 ~
: 3 2.387 2.435 WO
AVERAGES 39.0 o, , 2:980 2433
¢ HOT INCLUDED IM THE AVEPAGE DATE
s TUNRTIUM GOPRECTION USCD GALTULATED AT R = 1.25
4 W TEGUNTT THE YOUNGEST AGE POSSICLE NGT THE LOWER FERROR LIMIT CALCULATED AT P = 1.25

* SepRTGTNTS THE OQLNLAT AGE PCISTRIF . NOT THF UPPITR FEROP



Table 7032

CORRCLATION OF CATA FROM PECH [

B8R
Uit aMPLES  7TPAT, PTPAB, 7TPA9, I7F 77PA11
SAMPLE AGE ERROR YIELDS TH-236 TH-230 u-234 (U~234)  CONCENTRATIONS
""" - U-232 TH-228 y-234 TH-232 u-238 (U-233)0 U=238 TH=232
(KA} {KA) (%) (% (PPRY  (PPRY
77PAL0 -2 - 3.00 65.25 - 1.0 - - - .50
+ .
77PAT-1 - 0,00 40436 - 846 - - - .01
+ 3.0
TTPAT -2 - G.C0 2.99 - 443 - - - .05
y 335
"TPAT-3 - 6.60 3.02 - 0.5 - - - W02
+ 93.9
+ B6.1 ] B .
"7PA8-3 108.3 18.56 5.09 L6482 100040 14306 1.305 .10 3.00
- 42.0 + 183 +  .083 + 074
+ 24.8
r7PALL-2 105.8 + 15.88  13.98 .668 10.8 1.281 1,343 .69 .02
- 2244 + 2062 ¢ Ba9 +  .094. + 031
7TPALL1-3 > 350.0% 7.58  71.83 .966 37.0 .89735 - T .01
- 2.0 + 2123 ¢ 141+ 135
o213 _ ,
7TrAA-1 128.4 + 235.86 51.99 .726 23.6 1.248 1.325 .09 W01
- 18.5 + L0564 o« TBYG e Tlici o+ TluZw
¢ 598 31 29.87 770 8.8 1177 1.33 69 03
A 1L - 6. 1. . . . . . 334 . .
77PALL =1 1365 ¢ 1 RS 4 R £ SRS 4 QR+
+oseed 27.93  32.81 760 104 1.274 1.329 05 01
9= . . - . . . . * .
78PA9-1 1369 ¢ 7 . cT80 il 1.274 0 1329
- - . . - - 1.165 - .18 -
77PAG-2 60.99 0.00 N .125
v 3446 :
: . 1.225 1.371 .12
AVERAGES  128.7 , 10235 1.3t

§ HOT IHNCLUNEOD IN THE AVERAGE DATE
v THORIUM CORRECTION USED CALCULATED AT R = 1.28



Table 7433

CURRFLATION CF CATA FRCM PECH Iy C.

UTING SAMPLES 77PALLA-D

SAMPLE AGE ERROR YIELCS

U-232 TH-228
{KA) (X4) (W] (4}

T7PALLA-1 2 350.0%+ 40.37 62 .85
(> 350.0¢)
(2 350.0¢)

TTPALLA-2 201.6%¢ 0.0 28,70 40442

77PALLB3-1L - G« 00 13 .44
(> 350.9¢)

77PALLC-1 15€.9%+ 8.08 2.79
- 130.0

77PALLC=-2 2 350.0%+ 36.38 - 35.01
- 41.3

77PALLD -1 - ¢.C0 18,67

T NOT IMCLUDED IN THE AVERAGE DATE

+ THORTUM CORRECTION USED CALCULATED AT R =
¢ REPRESENTS THE YOUNGEST AGE POSSTBLE NCT THE LOWER ERROR LIMIT CALCULATED AT R =

* PEPPESENTS THE OLDEST AGE PCSSIHLE, NOT THE UPPER EPROR
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Table ’?031+

CORRELA h gL N2, C 4D

TION OF DATA FROM PEGH 22,
USThs SANPLES  77PA12
SavpLE AGe EPROR YIELOS TH-230 TH-230 U-234
T U-232 TH-228 U-234 TH-232 u-238
(xn) (KA) (% %3

77PA12-1 > 350.0%+ 5.96  11.70 3.532 22.8 . 7623
- 9.z + 6e157 v 43.5 & 1.781

. (> 350.01) i
77RALz-2 53,28+ 6.72  42.23 823 1.5 1.172%
- 3.0 S ¢ S+ 4

§ NOT INCLUNED IN THE AVERAGE OATE
+ THOPIUM CORRECTION USED CALCULATED AT R =  1.25

(U=234)

¢ REPRESENTS THE YOUNGEST AGE POSSIBLE NOT THE LOWER ERPOR LIMIT CALCULATED AT R =

+  BIPRESFNTS THE ULDEST AGE PCSSIRLE, NOT THE UPPER ERRUR

Table 7«30

COFRZLATION OF FRPCM PECH II, C. 3
SAM 3

CATA
USTHG SAMPLES  77PAL
SArPLE AGE EReOR YIZLCS TH=-223§ TH-2 3§ U-234
U-232 TH-Z28 U=-234 TH=-232 U-238
tka) (KA) (%) Z)
77PAL3-2 - 21.18 0,00 - - «906%
¢ 0.G00
¢+ 29.6
78P813-3 1C3.53+ 22.60 35.78 «729 3.5 1.2983%
- 25. + 065 + .3 + W11
¥ NOT INCLUDED IN THE AVERPAGE DATE
+ THORIUM COFRECTION USED CALCULATED AT R = 1.25

(U=234)

(U=235) 0

1.278%
174

¢ QEPRESENTS THE YOUNGEST AGE POSSIBLE NCT THE LOWER ERROR LIMIT CALCULATED AY R =

t QEPPESENTS THE OLDEST AGE PCSSIOLe, HOT THE UPPER ERROF

sim T A Ta

DO TR

CONCENTRATIONS

U-238 TH-232
(PPM) (PPV)
«02% .01
.ces .16
1.25

CUNCENTRATIONS

U-238 TH-232
(PP M) (PPN}
J14% -
LES .05
1.25

R N I



REPRESENTS THE OLDEST AGE PCSSIBLE, NOT THE UPPELR EKROR

THIS IS A CCMBINATION DATE CcRIVED FROM COMBINING THE U AND TH OATA FRCM TWO DIFFERENT
SUBSAMPLES, AND AS SUCH, SHOULD BE REGARCED AS QUESTIONABLE AT BceST,

COFRELATION 0OF 0ATA FRCM_PECH II, C &
USING SAMPLES 77PAlcA, 77PA168.’77PA1}, 77PALS
SAHPLE AGE ERRIR YIELODS TH-230 TH=-230 U-234 U=-244) CONCENTRATE?gE
------ --- Bl U-233" "Tn-228 0-234 TH-232 y-238 (U-248)6  U=238 TH-232
(KA) tKA) t72) Z) (PP (tPPM)
(2 350.0%)
TPA - 36.3%¢ 12.90 10.33 1.031 3.4 1.7608 244758 .05% .08
77PAl6A-L 2 i 91.1 S g, iz
{2 350.0¢) .
- . 15.2 14499 837 1.0 14493 1.5558 .103 «39
77PA168-1 75.3%¢ C eesun 4 . v lpb2 R i e Tlite
w - 03 o 32. «918 1.1 9403 - wU3F .07
7reAteB=-2 2 350.03¢ 5459 2.91 . 33t . NN T Y
COFRZLATION OF CATA FROM PECH II, C 6,
USING SAMPLES  77PAZY
CAMPLE AGE ERROR YIELDS TH-230 TH-230 U-234 (U-23+4) CONCENTRATIONS
U-232 TH-228 u-234 TH=-232 U-238 (U-234)0 U-238 TH-232
(33} (KA) ) 3 (PP M) (PPH)
t 52.3
- 7APAZD-1 61,03+ 1.32 6.77 <458 17.0 1.3¢33 1.3843 098 .01
- 39.7 + L2609 + 25.0 + .75C + 965
+ 12.9 .
7TuPA2y -2 53.1%+ 7.62 35.55 +523 2.9 1.500% 1.57¢% 128 «16
- 1244 +  o04b + ¥4 + L1772 b .219
T ONOT INCLUDED IN THE AVERAGE DATE
+ THORIUM CORRECTION USED CALCULATED AT R = 1.25
+ REPRESENTS THE YOUNGEST AGE POSSIBLE NOT THE LOWER ERROR LIMIT CALCULATED AT R = 1.25



Table 7437

CoReELATION OF DATA FROM PECH LI, Co 8,
UsIRG SAMPLES 77TPA15, 78PA19
SAMPLE AGE ERROR YIELDS TH-230 TH~-236 U-234 (U-2354)  CONCENTRATIONS
U-232 TH-228 u-234 TH-232 u-238 (U-288)0  U-2s8 THo232
(KA {KA) (%) 3 (PP H}
(2 350,00 )
710815 -1 247,735 36.80  66.36 .993 16.5 1.5043 2.013% «65% .02
- 73.8 v 103 o+ 1.8 ¢ o174
73PA19-2 - G.00  S51.64 - 2.6 - - - L01
+ .2
€ HOT INCLUDED IN THE AVERAGE DATE
+ THORIUM CORRECTION USED CALCULATED AT R = 1.25
+ REPRESENTS THE YOUNGEST AGE POSSIBLE NOT THE LOWER ERROR LIMIT CALCULATED AT R = 1.25

t REPRESENTS THE OLOEST AGE PCSSIBLE, NOT THE UPPER ERROR

S THIS IS A COMBINATION DATE CERIVED FROM COMBINING THE U NDA;

DATA FROM TWC DIFFERENT
SUBSAMPLES, AND AS SUCH, SHOLLD BE REGARDED AS QUESTIONABLE 8eST,.
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n the esarly Wirm I or late Riss III, as the botiom
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has experienced a very cold climate, followed by a eool damp climate,

a

(1972) has reconstructed the history of the cave, shown in Fizure

Y

7.13. Both caves were filled bty sedirems in the Riss and Hrn I,

During the irm I/I1, the sediments in Pech I were completely washed
out except for the breccizs adhering to the wall., Pech I was sub-

sequently filled by Wirm IT sediments, while deposition in Pech II

tede

did not occur., From the end of the Wirm II until the Middle Ages
the cave was relatively untouched Ey either humans or the vrocesses
of erosion or sedimentation,

Table 7.28 shows the paleoclimatic interpretation for Pech
IV, compared with the other two. Based upon the industries at Pech

IV, Bordes (1976) has attributed the section to the Wirnm: layers

Z through G to the WurmIL, and F through A to the Wurm I,

7.%3.7 Results

Unfortunately, few definitive results have been obtained
for Pech de 1'Az8, Like Montgaudier, poor yields and large amounts
of detritus plagued the analysis. In general, the uranium concen-
trations were also very low. Only one sample improved when it was
roasted, 78PA20, Table 7.29 lists the sample descriptions, while
Tables 7.30 through 7.37 list the results, Figures 7.14 to 7.20.

show the samples collected by H. Schwarcz, some with the help of

M. Aitken and F. Bordes.
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?7.3.7.1 Pech de 1'Az@ IV

Of the three samples from Pech IV, only one was suitable
for dating, but it gave an age with a large error, and a low urani-
um yield, Therefore, 77PA2 may be Wurmian, but it is not certain
until more dates can be obtained.
7.3.7.2 Pech de 1'Azé I

In thz outer breccia mass, three samples were collected
from the middle of the mass, 77PA4~6, None of the dates totally
agree, The date with the best yields is 77PA5-3, 99.0 : ig:g Ka,
which is consistent with an age between the Riss III and Wurm
as implied by the sedimentological and pollen analysis. Inter
tingly, the other two dates correspond to the Wirm I/II, the time
that the rest of sediments in Pech I were supposedly washed out
leaving only the breccias, If the dates are correct, then they may
represent a period of recrystallization of these layers.

In the inner breccia, Figure 7.16, 77PAl0 was collected
from the dirtier travertiné surréunding‘the stalagmitic boss, while
77PA7, 77PA8, and 77PAll come from the boss, and 77PA9 from the
basal flowstone be32ath.the boss. Although 7?PAlLO gave no result,
all the other dates agree well with an zverage of 128.7 : Zg:g Ka.
Therefore, the inner breccia.is a late Riss or Riss/Wiirm deposit,
similar in age to the outer brecciz,

7¢3+7.3 Pech de 1'Aze II .

77PAl3 was a stalagmitic crust in layer 3, in Pech II,

+ 29,6
- 25,3 Ka

seems reliable; but unconfirmed, If the date is accurate, then

Although the -error is rather large, the date of 103,5
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the supposed. Wirm I sediments are actually Riss/Wirm.

77PAl2, from block B2 embedded in couche 4D in Pech II
did not give any result, but was full of detrital thorium., Part
of a stalactite from layer 4, 77PAl4A-D, élso gave no reliable
reliable dates, but had large amounts of ?32Th.

Layer 6 contained a paper-thin stalabmitié growth which
was sampled, 77PAl6, 77PAl17, and 77PA18, while 78PA20 was also
collected from layer 6. None of the ages from 77PA16, either
4 or B, can be used because there is a higher concentration of

238

detrital thorium in them than that of U. 77PA20 seems to be

quite young, tha dates ranging from 50,1 :‘ig:z to 61,0 i gg:g Ké,

but with poor yields, it is uncertain if this represents the true

age, Bordes' interpretation for layer 6 was Riss II, not Wirm I.
Layesr 8 and 9 were sampled respectively as 77PAl5 and

78PA19, the former a stalactite, the latter also likely a roof spall.

If a single age can be believed, then the roof spall was deposited

on the roof in the Mindel, 247.7 i 3gg:g Ka ago, to fall into the

deposit at some later time.

7.3.8 Conclusions
As far as can be determined from the few dates listed above,
the history of Pech de 1'Azé was much as Bordes (1972) describes it.
In Pech I, sediments and stalagmites were deposited from
at least 130 Ka until 100 Ka in the Riss/Wirm, but most were later
washed out by a Wirm I/II flood. Sediments accumulated in Pech II

and 1V, but neither are well dated.
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The dates on the breccia masses mean that the Mousterian
tools embedded in them are much older than is conventianally assumed
for a Mousterian culture. If the upper part of the outer breccia
is comparable to layer 4 in Pech II, then the date of 103 Ka for
layer 3 agrees extremely well with that of the outer breccia. If
that is the case, most of Pech II is also older than expected, but
many problems still remain in Pech II.

Unfortunately, there is little travertine in Pech which
makes it extremely difficult to obtain more material for dating
while most of the samples collected were so small that only a few
dates could be obtained. Therefore, many of the problems which

exist may remain unsolved.
7.4 The Castelnaud Caves

Abri Vaufrey and Grotte 13 are just two of the many caves
and abris found in the cliffs overlooking the Dordogne above Castel-
naud. Several of the caves including Vaufrey contain archeological
material, others such as Grotte 13 contain faunal remains. All
are the result of karstic erosion along the St. Cyprien Fzult in
the '"Jurassic window", Laville (1975) has studied Grotie 13 in de-

tail, but only preliminary reports mention Vaufrey (Bordes, 1972).

7.4.1 The Hiztory of Excavation
Abri Vaufrey has probably been known to the locals for
several centuries, because it is clearly visible from the valley

(Figure 7.21). 1In 1930, R. Vaufrey alsc excavated at Vaufrey,



Figure 7.21

The cliffs near Vgufrey:

The upper picture shows the exposed cliff faces,
which are maintained through debris falls, resulting
from undercutting erosion of the softer strata

in the lower picture.
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Figure 2,22

Stoping of the roof in Abri Vaufrey.

Figure 7.23

Three caves near Abri Vaufrey all parallel-
trending with arrowhead profiles (courtesy

of C, Pierce).
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but abandongd it in favour of Africa. Although he did excavate
rather extensively, little was ever published. He also‘discdvered"
and named about 30 other caves and abris‘along the local c¢liffs,
including Grotte 13.

Above Vaufrey on the cliff top is a Boy Scout. camp. For
many years the scouts used Vaufrey and several of the other caves
for camping, and exploring. In the early 1970's, J.-P. Rigaud
began to excavate therg. Although he erected a fence to keecp the

Boy Scouts out, much damage had already been done.

7.4.2 The Formation of the Caves

Two different karst processes have been acting to produce
the Castelnaud caves. Undercutting erosion attacking the softer
strata in the cliffs at about the level of Vaufrey has kept the
cliff faces above exposed, as their edges periodically collapse
and are added to tha scree slopes at their base. Uniil the scree
reaches the level of the softer strata and covers them, the cliff
faces will continue to be exposed, as shown in Figure 7.21A.
Figure 7.21B shows the extent of the undercutting at presant.
These softer strata are also causing the roof of Abri Vaufrey to
stbpe upward, as small abris erode into the rocks just above the
roof (Figure 7.22), and then collapse into the sediments below as
éboulis.

Within the cliffs, small faults perpendicular to the St.
Cyprien Fault have produced weakness along which karst solutions

have premeated to form many caves, all trending parallel to one
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another, each with a characteristic arrowhead profile (Figure 7.23)
Vaufrey, however, has two faults spaced about 15 m apart which

are responsible for its great width, and more complex profile,
Figure 7.24 shows the two faults which together cause Vaufrey to

be shaped like the distal end of an arrowhead.

74,3 Abri Vaufrey
Containing mainly Mousterian artefacts, Vaufrey is proble-
ic as far as dating is concerned. Much of the sedimentary fill
has been soliflucted, cryoturbated, or redeposited.

?.4,3,1 General Description

Located in the cliffs overlooking Castelnaud about S0 m
below the top of.the cliffs, Vaufrey is a lofty abri about 12 m
in.height. Originally, it was almost completely filled with sedi-
ments, Although the bedrock has been found in parts of the back,
20 m of excavation at the front have still not reached the bottom,

At the back of the cave are two small grottoes formed along

the two faults which are the reason for the abril's formaticn

(Figure 7.24).
7.4.3.2 Stratigraphy
The stratigraphy in Vaufrey, as shown in Figure 7.25, is
from the top:
0. Stalagnmitic cap, very thin,
I. Thermoclastic plaquettes with little intersticial silt,
bones, and %uina Mousterian

/. . . .
II. Dark brown loam with few eboulis, and two Mousterian



Figure 7.24

The two faults on which Abri Vaufrey is situated.

‘ﬁ,



Fl-"au'r't 12y




Figure 7.25

A diagramatic representation of the stratjgraphy

in Vaufrey (Bordes, 1972).
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cultural levels,

Light yellow silt with very altered eboulis. At the

base is a stalagmitic plancher. Mousterian artefacts.

Muddy silt with eboulis and two archeological levels

(Mousterian). The base has been solilflucted into

V and VI, while much of the level is soliflucted mate-

rial from II and III. A burnt horizon which has also

been soliflucted can be seen in the section.(Figure 7.2€),

Dark brown sand with thermoclastic eboulis, cemented,

with Typieal Mousterian, Figure 7.26.

Light brown, very similar to V, with large dboulis near

the front .of the abri. Typical Mousterian

Calcareous sand with rare éboulis, yellow, with Typical

Mousterian,

Yellow calcareous sand without é%oulis, Pypical Mousterian.

Yellow sand with plaquettes, soluflucted. Typical Mous-

terian, Figure 7.27,

Typical Mousterian.

Subdivided into 3 layers:

a, Typical Mousterian

b, Mousterian of Acheulian Tradition

c. Acheulian, not in situ, has been deposited flu-
vially,

Eboulis, sterile.

Fluvially deposited bear bones. U, deningeri.

Sand.



Figure 7,26

Couches 4 through 6:
Note on the upper picture the solufluction of
the black horizon in couche %4, and the eboulis

in couche 6 at the -190 cm mark,
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Figure 7.27

Couche 9, filled by plaquettes spalled from

the roof,
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Figure 7,28

The stratigraphy of Vaufrey in the pit at
the back: +the lower figure continues down

from the one above (courtesy of H, Schwarcz).
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Figure 7.29

The view from the cliffs at Castelnaud:
The top picture loocks along the Céou, tributary

to the Dordogne, shown in the bottom phuto.
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Figure 7.28 shows the section near the back of the cave from layer-
I to X1,
7el+e3s3 Archeology and Faunal Remains

Until more detail is published little can be added to the
details listed with the stratigraphy. The Acheulian material,
which is accompanied by féwlfauna1 remains, has a different patina
from that of the Mousterian material. The Mousterian material
is associafad with a fauna of bovids, horses, and rhinocerous in
layer XIb, and red deer, rhinocerous, and horses in the other la-~-
yers., Layer I also contained ibex.
Tele3.,4 Human Remains

Sometime between Vaufrey's and Rigaud!s excavations, the -
Boy Scouts reputedly found a skull, presumably a Neanderthal. Un-
fortunately, all traces of the skull have been lost. (It probably
sits in some aging BoyScout's closetsd In addition one tooth,
maybe Neanderthal, was found in .layer I,
7.4.3.5 Palecenvironments

The basal sand in Vaufrey is thought to predate the Mindel,
because of the U. deningeri bones above it. It may even be Ville-
franchian. The bones, however, were deposited in the Mindel, and
subsequently redeposited, Layers XI through I,iby virtue of their
Mousterian industries and the low incidence of reindeer are thought
to be from the Wurm I. Considering the thickness of the sequence,
this is surprising. Regardless of the age, it is obvious why Vau-
frey was chosen as a camp: From the cliffs, one can sece for several

miles along both the Dordogne and the Ceou to spot game (Figure 7.29).



Figure 7.30

The stalagmitic mound in Abri Vaufrey, from

which samples 78AV1A-E are taken. (courtesy of

H. Sclirarcz).
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Figure 7.12

Tools from Pech IV (after Bordes, 1976).
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7.4.3.,6 Sample Descriptions

In 1978, H. Schwarcz, assisted by J.-Ph., Rigaud, collected
several samples from Abri Vaufrey. Because preliminary results
for these samples were discouraging, more samples were collected
in 1979 by the author. It had been hoped prior to the 1979 collec~
tion that it would possible to test the theory tkat soda straws
are penecontemporaneous with the sediments in which they are found.
Therefore, several soda straws were collected, but none of these
were sufficiently large to attempt to analyze. Several new samples
collected from the excavations proved to be wall rock, or sand ce-
mented by calcite. There is very little travertine in Vaufrey sui-
taﬁle for dating.,

One sample, 78AV9 (renamed 79AV15) was not transported from
France. This probably would have been the best to analyze, 79AV18
was a small stalagmitic mound in the sediments of couche 7, which
appeared as if it was in situ, lying flat, with the stalagmite up.
No other stalagmitic material, however, was found in this level in
the area, 79AV21l was a piece included in the shipment by the arche~
ologists; therefore, it context is unknown. All other samples were
unsuitable for dating.

" During shipment, the majority of the 1978 samples were badly
broken., Therefore, much of the material dated was from loose pieces,
For the remainder of the material, relative positions are known,
but mean nothing because only one date could be calculated for the

sample,
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7.4.3.7 Results

Although Abri Vaufrey was not expected to be a problem to
date by the U/Th method, results have been dismal. Roasting the
samples helped to recover the uranium from some samples which had had
low aranium yields for unroasted samples,/but most still proved
to be undatable., Tables 7.39 through 7.43 1ist the analytical
data, while 7.38 gives the sample descriptions.

In layer III, a stalagmitic mound was sampled in five
slightly different positions, 78AV1A-E, shown in Figure 7.30.
Although 21 different attempis were made to date the samples,
only four gave ages, three of which were from roasted samples. In

23

all cases, the amouﬁt of detrital 2Th equaled or exceeded the

38

that of 2 U in the sample. Therefore none of the dates are re-
liable.

784aV5, 78AV6, and 79AV18 all come from layer VII. Ex-
cepting 784V6~3 for which the 232Th concentration equals that of
238U, and 78AVG6-4 for which the uranium concentration is higher
than for any other subsample of 78AVE,  the dates do agree. 1In
fact even the lower limit of 78AV6-3 is in agreement. It is
questionable, however, @s the age for 78AV6~4 is so much younger
and really should not be disregarded for any strong reason., Even
disregarding this age, the average of 149.3 : g?:g Ka is unreliable
because the large amounts of detrital thorium have caused the
corrected age noted above to be significantly younger than the un-

corrected ages which average approximately 200 Ka,

Four samples were collected from tayer IX, 78AV2, 784AV3,



SMMPLE

78AVS

78AV6

78AV7
768AV8

78AV9

78AV1C

78AV11

78AV12

78AV13

LOCATION

sq J9, c

7 top

sq 16, ¢

sq G7 ¢

9 base

sq G7 ¢

10 top

sq K10

sq K6

fst cap

Grotto
sq J4

+ 20 cm

Grotto
sq J4

+ 30 cm

sq K-L10O

c 3-h

DESCRIPTION THICKNESS

White microxtln fst with
brown lam slightly convo-

luted

Chalky beige microxtln opaque
fst with 1-2 mm lam, roof

spall?

Loose pieces of sparry grey-

brown trnasparent calcite xtls

White~beige microxtln fst

with thin lam

Sample did not arrive.

White microxtln fst with

faint lam

Tan-brown microxtln .fst

with faint lam

White microxtln fst with
faint areas of very white

dense calcite

Brown calcite cemented breccia

of sand and eboulils

6 cm

5 cm

up to 3

cm across

2 cm

4 cm

DETRITUS POROSITY

0%

30% clay

5% qtz

50% clay
5% carb
(bioel)

10% clay

10% clay
5% qtz

15% carb

10% ang
Xo

20% ang
X1

25% rd
X2

30% ang
X3

605 ang

~rd X4

CRYSTALS BIOCLASTS

spar, 1/10 -
x 2/10 om
// lam

av % mm -

random

1/5 mm bone

random

1/10 mm bone

random

variable: bone
1/10 = 1 mm

random

2° GRrOWTHS

50% pores
(=10% of

total)

5% of pores
(=2% total)

% total

LAYERING COMMINTS

Xtl edges
meet to

form lam

More clay,

pores on lam

More clay,  Sparry 2% growth av 1/20
pores on lam x 2/20 mm radially into

pores; unsuitable for dating

Unsuitable for dating



COoRwSLATIQN OF CATA FRCM VALFREY, COGUCHE 3,
USTES SAMPLES  783V14, 784V1H, 78Av1C, 78AViD, 78AVIE
CLMDLE L6t EPROR YI£Los TH~23t TH~230 U-234 (U-234) CONCENTRATIONS
U-232 TH-223 U=234 TH-232 u-238 (U-238106 U-238 TH=-242
(KL) (<4) (73 (%) (PPM) (FPI)
TsAVIA-1 - LaG0 27.52 - 7.5 - - - W5C
+ 3ol
7Teavia=2 - GeG 28.27 - 2 163640 - - - Oeds
7RAVIA-3 - GeG3 29.38 - 4.7 - - - «0E
+ .7
7HAVIB-1 - + ueld 5.093 - 2.6 - - - .15
+ .5
THAVIB=2 - 0.C0 1.40 - > 1066040 - - - Goud
TREVIB-3 - G.G0 11.36 - 2.9 - - - .59
+ 8
THAVIC~1 12 358,07+ 41,45 15,20 1.083 342 1.3373 - R W14
- Erary ¢ L1061 + N3 + L1111
reAvIC-2 - .60 iba31 - 5.6 - - - .06
+ 2.3
+ 19,3 -
7AAVIC~3 46.0 ¢+ 3735 14,64 +5(6 2.7 1.62 1.611 07 o7
- 18.6 + W0Ch + 6 + «14€ + L0404
78AvLIC- > 350.035¢+ 15.79 30.47 1,084 3.8 1.3193 - +L5% Pta
WiC-4 $58.23 - Jd.04 + 170 + o7 + 243
7RLVIC~S - £.00 36.75 - \ 2.5 - - - W15
784VIC-6 - 3400 65.76 - 2.6 - - - W10
+ .2
784VLID-1 - $.00 4.35 - 5.2 - - - "
. + 2.8
BAVIE~ - 9.87 C.a0 - - .972 - W12 -
78AVIZ=1 ¢ 0.000
BEVLE~ - .08 8.29 - 10.5 - - - el
7TALVIE=-2 © + 5.3
TEAVIE=3 - G.C0 23.12 - 10.6 - - - L0l
+ (T3]
Tesill-4 - 0,00 28,4k - 12.9 - - - -
+ 3.3 L
. . + 3.6
78hyte=5 50.5 ¢ 13.28 4630 <4€9 4.2 1.707 1.613 W01 .Gl
- 8.4 +.035 + .5 +  .148 + ,018
TEAVLE-6 o= J.00 36463 - 4.3 - - . ar
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78AV7, and 78AV10, 78AV2 gave no useful results, but solutional

234U/238

vugs along its laminations and the low U ratio compared

234U’

with other samples in the abri suggest it has been leached of
which would account for the age of 2350.0 Ka. The other samples,
however, show scme agreement when the data with the concentration

of 232 238

Th greater than that of U are rejected (78AV3-5, 78AV3-6).

The good yields for 78AV8-3 lend credence to the average age of
226.3 : igg:g Ka, although the error is large.

The data from layer. X are very peculiar. Although the
uranium yield for 78AV10-3 is low, the other parameters seem rea-
sonable compared to those for other samples in the abri; yet the-
agé seems to be much too young, More dates on this sample are neces-
sary before anything conclusive can be said about the date.

From the small grotto.above the datum come 784A¥1l and
784V12. Although 78AV11-2 was roasted, it still gave no useful

date because the concentration of 232

238

Th was much greater than that
of U. UNor are the results listed for 78AV12 very reliable be=-
cause of the high concentrations of 232‘I‘h. Although the age of
95.0 i ig:% Ka for 78AV12-2, a roasted sample, may represent the
actual age, with only one date the determination is not certain.
Several other samples were collected from Abri Vaufrey, but
most were either too small to date, or contained noticesable amounts

of calcite detrital fragments. Conceivably, the samples dated may

have contained carbonate detritus as well, although it was poted

only in 78AV1B and 78AV1l, neither of which gave results.
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?.4.3.8 Conclusions

None of the results from Abri Vaufrey, except those for
layer 1IX, are very reliable. Unfortumately, the material in
layer IX consists of stalactitic plaquettes spalled from the roof,
and hence, the age represents that of the deposition of the cal-
cite on the roof, not that of the strata in which the plaquettes
are deposited., Therefore, there arec no dates for the deposition
of the sediments in Vaufrey. Perhaps, layer VII is about 15C
Ka, placing it in the late Riss, a date in partial agreement with
those derived for the Mousterian tools embedded in the breccias
at Pech de l'Azé, while the stalagmitic plancher in the grotto may
be about 100:Ka old.

Therefore, Abri Vaufrey exverienced deposition of stalac-
tites in the late Mindel or early Mindel/Riss, about 250 Ka ago,
which later fell into the sediments-below. At some time, the cave
was filled with sediments, mostly éboulis from the roof, and occu-
piled by people who left Mousterian artefacts behind, some of which
might be as old as Rissian. The stalagmitic material in the cave
is high in detrital 232"'I'h, low in uranium, and has 234U/238U ratios
which average 1.3 - 1.4. DMore work is necessary but difficult to
accomplish because much of the remaining material from the samples
collected is too full of detrital thorium to date, and the cave

has been closed, its excavations finished as of 1979. Therefore,

the problem of dating Abri Vaufrey may remain unsolved.
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7.4.4 Grotte Treize

About 200 m south of Abri Vaufrey in the cliffs over-
looking Castelnaud is a deep cave called Grotte Treize (13), also
known as Grotte de 1'Eglise. Although there are no archeological
materials inside, there are numerous faunal remains, and large
amounts of travertine. All stratigraphic/data comes from Laville (1975).
7.4.4.1 General Description o

The entrance to Grotte 13, which opens at approximately
the same level as that of Vaufrey is about 1.7 m high, giving ac-
cess to a foyer about 7 m square. In the south wall is a small
passage 1 m high, opening below the level of the floor in the foyer.
Further west this deepens where it has been excavatated by Laville
(1975). This passage, the Main Gallery, extends west for 15 m at
a level about 2 m below the stalagmitic plancher which floors both
the foyer and Shanty's Nose, although the latter slopes upward to
ward the rear of the room, Figure 7.3) is a map of Grotte 13.

To the north off Shanty's Nose are Diverticules 1 amd 2,
Diverticule 1, a room with active stalactites (Figure 7.33), is
partially filled by 2 shallow pool masking the excavations made by
Laville. Diverticule 2 is reached through a narrow squeeze., Be-
yond Shanty's Nose, the caves continues on a lower level, connec-
ting eventually with Grotte Douze (12),

?.4.4,2 Stratigraphy
In section 1 in the Main Gallery, Laville noted the following:
I. Thin (0,5 to 1 cm) plancher,

l. Brown sandy silt with granular structures, locally



Figure 7,31

Plan view of Grgtte 13 (after Laville, 197%).



?
ll"
I' :
/ /Il
)
7 4
/4
Il 'I
1
¢2'PUITS
‘I
XIl

Enterance



Figure 7.32

Actively growing stalactites in Diverticule 1,

Grotte 13,

Figure 7.33

The Mindel/Riss boundary, couche II, Main

Gallery, Grotte 13,
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divided by a thin more silty layer, containing stalag-
mitic debris and some éboulis from the walls.
Stalagmitic plancher with lenses of silt and sand,
fragments of stalagmites and stalactites. Locally,
stalagmites grow up from this layer through layer . I
Yellow brown sand, very friabla'containing stalactites
and stalagmites as in II.

Cemented sediment which texturally appears to be as in
layer 2, Rich in faunal remains,

Brown silt, foliated, "crackled"(sic), plastic when wet,
with rare calcite concretions,

White concretéd calcite formed as lenses on the top

of layer 6,

Reddish-brown unconsolidated sand, weathered into pla-
quettes, with many resistant calcareous concretions of
irregular form.

Hard compact reddish-brown sand rich in fine gravels,
éboulis, and fauna,

Sand like in layer 7, but not undurated. Many plaguettes
and fine gravel,

Reddish~brown sand rich in gravel, especially fine white
calcite gravel with many large eboulis in the extreme
east,

Brown silty sand, foliated with many black bones and

a few concretions of iron oxide,

Stalagmitic plancher, discontinuous, formed of plaquettes

lying flat. More plaquettes to the east.
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12,

13,

14,

15,

16,

173.

17b.

18,

19.
20.
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Brownish-red silt with small dboulis and rare thin
lenses of finer silt.

Yellowish-brown sand, texturally similar to layer- 11,
with some concreted gravels.. .
Yellowish~brown compact sand with demented fragments

of the same colour with rare black spots, and much
quartz grawvel,

Yellowish-brown siliy sand, locally hardened with rare
quartz gravels, illuvial concretions of sand and many
black spots,

S5ilty sand identical to layer 14, strongly cemented,
layered into plaguettes.

Yelowish-brown silty sand with many quartz pebbles and
bones, rare illuvial concretions and stalactites. In
the west, layer 16 rests on IV, a well-cemented deposit,
but in the east, it rests on layer . 17.

Large sands with some silt, light brown to reddy-yellow
in colour, with many quartz pebbles, rare cemented sand
aggregates.

Porous slightly silty sand, reddish yellow but cut by
blaeck and white beds, and obliquely crossed by a black
zone,

Five distinét layers of reddish-yellow to yellowish=-
brown sand with many quartz pebbles, black spots at top,
Reddish~yellow sand with rare quartz pebbles,

Red sandy silt with hardened nodules.
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Two layers of sandy silt, yellowishered in colour, the

bottom one containing illuvial concretions.

Below layer 21 is a alimestone floor which is either the Jurassic

host rock or the top of another stalagmitic plancher,

In Diverticule 1, the stratigraphy is as follows:

O.
1,
2.

3e

4,
Se

63
6b

9.
10,

11,

Superficial clay

Upper stalagmitic plancher.

Sand with lenses of microfauna either yellow or black.
Lower stalagmitic plancher of varying thickness, with
some sand lenses and bones of small mammals.

A dark broﬁn indurated sand.

Black sand with lighter irregularities. Base is de~
posited in a gulley which washed out part of layers

6 and 8

Stalagmitic plancher.

Breccia of bones, especially U. deningeri, which pinches
out at the edges of the diverticule,

Very localized discontinuous white clacite.
Fossiliferous sandy silt with many U. deningeri at the
base. |

Compact sand,

Silty sand,

Silty sand,

Figure 7.33 shows the Mindel/Riss boundary, leyer II in the Main

Gallery, while Figure 7.34 shows the two sections as seen by Laville

in the Diverticule, and the Main Gallery,



Figure 7,34

The stratigraphy in Grotte 133
A, The main gallery cut 1
B. Diverticule 1

(after Laville, 1975)
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7.4.4,3 Paleoenvironments

Within Grotte 13, cmyoclastic action has not affected the
sediments, but they are the result of normal karstic pedogenic
conditions. Therefore, the sediments give no hints as to the
paleoclimatic conditions except that they were moist and warm,

In the Main Gallery, U. deningeri is common throughout
layers 2 to 16, with the highest concentrations registered in
layers 2-3, 7, 10, and 16, In the diverticule, the greatest con-
centrations of bear bones, U, deningeri, are found in layer 8
and 10, but occur throughout the section below layer 1. A thar,

Hemitragus, is found in both areas, while Canis etruscus and

Cervus are found in the Main Gallery.,

Several of these species can be used to establish relative
dates. Hemitragus indicates a very cold climate, because these
goats are usually found only in alpine areas. Meanwhile, Canis
etruscus was roplaced by the taller Canis lupus in the Mindel/
Riss, In Western Europe, U. deningeri evolved in the Gunz/Mindel.
Therefore, the association is thought by Prat (in Laville, 1975)
to be Mindelian, This, however, does not completely agree with
the sedimentology. Therefore, Laville {1975) attributes the layers
below II to either a very early Mindel/Riss or a Mindel intersta-
dial for the Main Gallery sequence, and the entire section in the

Diverticule to the same period,

[



7.4.4,4 Sample Descriptions

As in Vaufrey, the 1978 collections were made by H.
Schwarcz, and the 1979 collection by the author, assisted by J.=-Ph.
Rigaud. Collection with Grotte 13 was hampered by the pool which
filled the excavation made in Diverticule 1 by H. Laville. The
pool fills the pit to about the level of layer 1-3, making it
impossible to tell the stratigraphy of the material below the sam-
ple collected, 79GT6, and also impossible to collect anything from
layer 6a., It was not possible to drain the pit because this would
have required lowering a pump over the cliff and somehow connecting
sufficient piping to carry the water entirely out of the cave,
For one sample, this effort was not warranted, If at some futurev
time more excavation is attempted in the Diverticule 1, it might
e possible,

79GT? was collected from approximately the same location
as 78GT4, although it was impossible to be cer ain because several
locations looked similar, Both, however, are from the same layer,

Collecting samples in Diverticule was almost impossible.
Because of the cramped crawlway, and the shaft there, only one per-
son could navigate the passage at a time., Therefore, the sample
79GT8 was collected by Rigaud's assistant, who knows the crawlway
very well. It is impossible to locate its exact position on the

map, and the stratigraphy in this region is unknown.

Since most of the samples were very small in both collections

all the subsamples analyzed were slices of the sample, cut to in-

clude all growth layers,
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7he4e% Results
Although the samples from Grotte 13, with the exception of

78GT8, look as if they should be reasonably good for dating, many

of the analyses gave low yields, which, coupled with the low uranium
concentiration, made it difficult to obtain good dates. Many of
the samples contained high amounts of 232Th, in some cases excee-
ding the amount of uranium, Several samples were roasted to improve
the yields. Table 7.47i1ists the sample descriptions and Tables
7.44 to 7.46 the analytical data., Figure 7.35 shows 78GT1 and
78GT5,

78GT1, 78GT2, 78GT3, and 78GTS were all collected from
couche IT in the Main Gallery. 4lthough they vary slightly in
stratigraphic position within the layer, they Fhould all give the
same date, 78GT1-3, 78GTl-4, 78GT1-5, 78GT3-3, and 78GT5=3 were
roasted before analysis. Excepting 78GT2, which contains too

23

much 2Th to make the date reliable, there is a bimodal distribu-

tion of the dates. 78GTl, which showed solutional pitting on its

upper surface averages 40.6 :‘2'2 Ka, while the others average
124,6 : gg’% Ka, ignoring 78GT5-2 which has a very high uranium

concentration for 78GT5, and a suspiciously low amount of detrital
232Th for this region, but why this should be so is unknown.

No dates were obtained for layer I in the Main Gallery
by roasting or normal analyses, Like the other deposits in the

232Th pPlague this deposit.

cave, high amounts of detrital
In Diverticule 1, two stratigraphically equivalent subsam-
ples of 79GT6 give significantly different ages. For 79GT6-2 the

uranium concentration is very high compared to others in the cave, and
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Table 7.47 Sample Descriptions from Grotte 13

SAMFLE LOCATION

78GT1

78GT2

78GT3

78GT4

78GTS

78GT6

78GT?

MG ¢.II

MG c.II

MG ¢ II

bottom

MG ¢ II
stg above

c, II

Div 1

c. 1 &3

MG ¢ I

DESCRIPTION THICKNESS
White-grey macroxtln fst 2=k cm
with one visible growth lanm
Grey-white macroxtln fst, 4 cm
porous appearing with a few
growth lam
White transparent macroxtln 5 em

fst, with 2 major growth
hiati, few minor growth lam

at bottom, soda straws in base

Grey-white stg, uppermost lam 6 cm
marked by yellow silt, brown

lam near base, macroxtln,

active stg

Beige microxtln stg, yellow 4 em
silt on some growth rings high
Beige~-white macroxtln fst variable
with stg, soda straws near 1-10 cm
base, lam S5 mm apart

Grey-white macroxtln fst 3 em

with soda straws in middle

red silt in growth lam

DETRITUS

10% clay
5% carb

5% qtz

variable

0-10%

variable
5-25%
clay

«5%

10-20%
silt,

clay

0=-50%
clay,

silt

10-20%
clay,

silt

POROSITY

20% ang
X0

20% ang

X0

10-20%

ang X0

5% ang
X0

25% ang
X0

CRYSTALS

variable
lmm - lcm

random,

Massive
av, 1-3 cm

random

% -1 om
// lam

Massive,
orient
undeter~

mined

variable

% - 4 om

5-50% ang Variable

X0-X3

variable
10-40%

ang X0

% mm random

-2 em //lam

av. % mm

random

LAYERING 2° GROWTHS

Clay concent~ 80% rextlz

rated on lam

Clay concent- Relict spars

rated on lam, rextlz

lam more porous

More clay, Rextlz?
smaller xtls

on lanm

Silt on lam 90% rextlz
More clay, rextlz?
silt, smaller

xtls on lam

More clay, partially
pores, smaller rextlz?

xtls on lan

more clay, Relict sjars

pores on lam  rextlz

CONMMENTS

Solutional pitting on
upper surface, 1 soda

straw with radial xtls

Dissolved channel on
upper surface, filled

by Fe-rich sand



SAMFLE  LOCATION DESCRIPTION THICKNESS DETRITUS POROSITY CRYSTALS LAYERING 2° GROWTHS COMMENTS
78GT8 Div 2 Dark brown calcite-cemented 3-4 cm 20f%clay  10% ang very small - - Cement constitutes about
sand 20 qtz X0 20% of sample, bioclasts
35 carb present include teeth,
5 fspar bones, also oolites
ABBREVIATIONS:
t'G = Main Gallery
Div = diverticule flowst average , min = mineral Connoctedness of the Pores
fst = flowstone av = ¢ 3
qtz = quartz stg = stalagaite polyg = polygonal shaped crystals diam = diameter X0 = unconnected
fspar = feldspar 1 sup e plancher superieur X1 = partially connected
dep = deposit stc = stalactite orient=orientation . P pep
i 1n = crystalline X2 = connocted
2% = sacondary ang, = angular pore rextlz = recrystallized xtln v
. sha . = ted
} shave // lam = oriented parzllel to X3 = woll connecte
c. = couche
. - =ik 5 34
rd = rounded pores growth laminations X4 = a sponge-like porosity
5] = square

1'm = laminations



Figure 7.35

Couche II1, Grotte 13:
A, 78GT1
B. T78GTS

(photos courtesy of H, Schwvarcz)
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231*'73/23817 ratio is rather low for 78GT6-2, compared to those
in layer . II of the Main Gallery. Therefore, 79GT6-1 may be an
accurate age, 20.4 + 4,3 Ka, but one determination is not enough
to say positively.

Diverticule 2 contained nothing suitable for dating,.
?e4o4,6 Conclusions

Althouzh the fauna in layers - 2 through 16 in the Main
Gallery may be Hindelian, 1layer II, the stalagmitic plancher is
apparently a Riss/Wﬁrm deposit which was partially dissolved in
the Wirm I/II. If this is accurate, however, where are the Hindel/
Biss and Riss deposits? Although the cave may have been sealed
off from outside sediment sources, why is there no travertine from
the Mindel/Riss, if the deposits below layer II are Mindelian?

A date for layer . II1I would solve this problem. Layer I is still
undated.

In the diverticule, layers 1-3, the stalagmitic planghg;
may be much younger than expected, as its lone date correspomds to
Wurm III/IV, Layer 2 was assigned to the Mindel on the basis of
one bear bone, from a layer which overlies a layer (5) which
obviously has beepn deposited after fluvial erosion. Furthermore,
there are no bear bones in the intefvening levels, Therefore, the
one bone may have been dissolved out of some other level and rede-
posited in layer 2. Therefore the date may be accurate. A date
for the stalagmitic plancher in layer. 6a would perhaps solve the
problem, if that level can be sampled with the pool that now fills
the excavation., At present, the\pool £111s "the cut to the top of

layer 3,
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7.5 Conclusions

Generally, for the Dordogne caves as a whole, the uranium
concentrations are very low, averaging less than 0,2 ppm in most
deposits. Furthermore, travertihe deposite are scarce, especially
for the two archeological caves. There is, however, some corres-
pondence in the ages determined for the Dordogne caves,

Two, and possibly all three, of the caves studied have ex-
perienced deposition of stalagmitic planchers between 125 and 100
Ka, Furthermore, the ages of these deposits in two are bimodally
distributed, indicafing periods of solution and recrystalization.
at approximately 35 to 40 Ka. Therefore, the periods of 125 to
100 Ka and 35 to 40 Ka must represent two regional phenomena,
Because speleothem is not deposited at subzero temperatures, these
periods must have been wet and not extremely cold. Hence, it is
probable that the Riss/Wirm interglacial dates from 100 to 125 Ka,
and the Wurm I/II interstadial occurred at 35 to 40 Ka BP, While
the former was.accompanied by the deposition of speleothems, the
latter was marked by solution and recrystalization,

Both Pech de 1'Azé and Abri Vaufrey also have experienced
deposition of stalactitic travertine on their cellings approximately
225 to 250 Ka BP, and perhaps as far back as 350 Ka, These roof
deposits later spalled off into the lower sediments,

There may have also been a brief period of deposition at
about 20 Ka BP,

Because all three caves contain speleothem dating from the
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Riss/ﬁurm, all must have been formed prior to that period. Further-
more, two contain stalactites which formed over 200 Ka BP, while
the other contains sediments which underly the Riss/Wiirm deposits.
Therefore, all the caves must have been formed long before the
Riss/Wirm,

The dates establbished herein agree well with the ages de-
termined for the warm trand in the global deep sea. core data, iso-
tope stage 5, dated from approximately 120 to 90 Ka (Broecker and
van Donk, 1970), and a warm oscillation noted at 40 Ka. At about
250 Ka, the isotope record shows and warmer interglacial period.
Therefore, the data are consistent.

Although the archeologists would claim that the Mousterian
at Pech de 1'Aze was Wurmian, the Mousterian here must predate the
beginnipg of the Wirm I ' by several thousand years., Although it
is uncertain, the thick sequence from Abri Vaufrey probably parti-
ally predates the start of the Wiurm as well, as both Pech and Vau-
frey contain Typical Mousterian facies in their sections, some of

which are pre-Wirmizn in Pech de 1'Aze.



CONCLUSIONS

In Southern France, there are several regional climatic
phenomema whieh can be correlated between the Dordogne and the Cha-
rente regions. Furthermore, the cultures in both regions can be
shown to be significantly older than previously assumed,

Both regions experienced stalagmitic plancher deposition n
the Riss/Wirm interglacial from 125 to 80 Ka BP. These planchers
were formed in each of the five sites examined, and in all cases
were extensive deposits usually more than 5 cm thick, implying
wet conditions throughout the district. Similarly, both regions.
experienced deposition of stalactites which later spalled off, and
some stalagmitic deposition at approximately 250 Ka corresponding
to the Mindel/Riss, or a Mindel interstadial. Finally, both regions
may have experienced limited deposition in the Wirm III/IV,

In both areas, the Wirm I/II interstadial has affected the
deposits. But in the Charente, speleothem was deposited, while in
the Dordogne, previously deposited speleothem was dissolved and re-
crystallized. Only in the Charente in Lachaise was deposition of
speleothem in the Riss II/III seen. Obviously, from the dates of
the speleothem iu all the caves, they were all formed prior to the
Riss,

There is no question from thé data presented that the Mous-
terian culture predates the beginning of the Wurm by several thou-

sand years. In Lachcise, an approximate date for its development

532
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is 125 Ka, some 45 Ka before the Wurm I. In all four archeological
caves, there are Mousterian cultural layers underlying deposits
which are Riss/Wurm in age. Furthermore, the Neanderthals with
which this industry is often associated also predate the Wurm,
their appearance predating 150 Ka, Therefore, the Neanderthals
had evolved before they developed the Mousterian culture. The two
evente are not contemporanecus., Therefore, Neanderthals need not
be associated with Mousterian cultures, but might be expected to

be associated with evolved Acheulian, as well.

Much more remains to be discovered about the travertine in
archeological sites. Although the roasting technique has improved
the basic method for some archelological samples, many samples
remain undatable by both procedures, Certainly the nature of the
detrital contaminants in the travertines need to be studied, as
does the trace element composition for samples which consistently
result in poor yields or dates 2 350 Ka, which are obviously wrong,
Study of the effects of bioclastic contamination, especially by
bones and teeth, could provide some insight into the problems en-
countered in dating calcite-cemented bone breccias, which has pro
ven to be unsuccessful. More work regarding the petrography . of
fine. grained speleothems might reveal features not previously re-
cognized that could give answers to some of these problems., Final-
ly, there many more sites to be dated, both in Europe and in Asia
and Africa which have travertines associated with their cultural ar-
tefacts. The many analyses done in the McMaster laboratories, and

one or two others, have only skimmed the éurface.
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