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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. 

6.4.4.5 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 Commandement (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, l:'etouched 
obliquely, Paignon couche 4. 

8. End.scraper-awl, Paignon couche 4. 

9. Noailles burin, Paignon couche 4. 

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

11. Sagaie in bone, Paignon coucbe 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. Solutrean tanged point, Paignon, top of coucbe 4. 

23. Esquillce piece, Paignon couche 4. 

24. La~r•l 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: Paignon couche 4. 

Solutrean:: loose pieces in Grand Porche, top of 

Paignon couche 4. 

Magdelane«n: Pait;non couches 2 and 3, Gaudry couche 

2. 

(after Duport, 1973; Debenath, 1974; Duport, 1977) 
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Figure 6.34 

The Baton£.! 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. 

Layer 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 

sasaie (Figure 6.35), with a concial base, circular in section, 

incised by a rectinlinear marhing along the shaft. The point is 

missing. 

In the Balcony five giant 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). 

Within layer 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 a horse bone, Gaudry c0uche 2. 

(after Duport, 1973, 1977). 
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Figure 6.36 

Magdalenean engraved reindeer sc.a.pula with some 

interpretations of the drawings. The crosses 

are not present on the p~ece, 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 probably Neanderthal (Duport, 1977). In 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 

affinit1es 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 ~ragment with incisions was 

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

6.4.6 Paleoenvironments 

Table 6.?1' shows Deb~nath's (1974) interpretation of the 

paleoenvironments 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 m•teriall 

Because u. spalaeus was found in the Grand Porche, these 

sediments must be younger than the Hindel, 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 marke its 

location. 

(after Duport, 1974) 
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Table 6.~ !'· Paleoenviromnents at Montgaudier 

Glaciation Cli;nate Grand Balcony Lartet Gau dry P0<ignon 
Porche 

Holocene warm Fluvial 
seds. 

' 

cold Series ~ 2A 
l 
I 

warm I 2B , 
colrl I I 

2C 2 top 

Wurm IV warm North 2 middle 
cut, 

cold east 2 bottom, 
cut 

warm 3 top 

cold I 3 bottom 

Wurm III/IV warm 3 4 top 

cold 4 4 bottom 

Wurm III warm 5 

i 
cold I 6 5 - ' 
warm 7 

Wurm II/III cold 8 6?? 

warm l? 9 --1--- I 

cold extreme 2 I west 
2' I Wurm II warm Moust. ! 

cold 3 

Wurm I/II 4? Moust.j 
foyer?: 

\form I 5? I -· 
Riss/ilurm 6? i . . . . 
!·!ind~l 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 sedtments. 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 Wurm II to the Wurm IV. A 

lack of cryoclastic debris in layer 7 and 9 supposedly corresponds 

to the warmer Wurm 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 ~aye~s 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 WUrm 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) 





monies probably occurred, as happens among modern hunter-0atherer 

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 .2!. 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 Debenath and Duport. 

In Lartet, layer 2 forms a sl~ping pavement which is attached 

to the southwest wall. Samples 79MG13A-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. 

79MG14 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 stalagmites. 

?9MG17 and ?9MG16 were both collected from layer 2, a sta­

lagmitic plancher ill Gaudry. In the case of 79MG16, 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 stalagmita 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,79MG17, looks as if it could be an illuvial concretion 

as suggested by Debenath (personal communication), it is comparable 

in appearance to the base of the flowstone from which 79MG16 was 

collected, which is .!.!!..2.!i!!• 

?9MG18 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. Many of 

the samples analyzed from the 1978 collection were loose pieces 

which could not be related to other subsamples with any certainty. 

Descriptions of the subsamples for the 1979 samples will be listed 

with the results. 

6.4.8 Results 

Montgaudier is as much of a problem to date by the U/Th 

methodt as it is to study sedimentologically.G Low yields, large 
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SAMPLE LOCATION DESCRIPTION THICKNESS DETRITUS POROSITY CRYSTALS BIOCLASTS LAYERING COrll·IENTS 

78HG1 L c. 3 Yellow fst, microxtln 4 cm 30% clay 10% Spar // lam, shells clay concentrated Unsuitable for dating 

sq B2 faint lam 2o;'b carb ang XO brecciated oolites on lam, spar 

smal~ random stromato• edges form on lam 

xtls lite? 

78MG2 L c. 3 White microxtln fst, broken 10% clay <: 5% av. Y,, mm 0 clay concentrated 

10 cm faint lam l mm in transit ang XO random on lam 

below 

78MG1 

sq B2 

78MG3 L c. 3, Calcite cemented soil, broken 51" fspar 50% av. 1!? mm bone Unsuitable for dating 

18 cm be- reddish-brown in transit 25% carb rd XO random 

low ?8MG2 5~i bone 

sq B2 30% clay 

78MG4 L c. I! Tan convolutely lam 4 cm 50% clay 30% av. Y,, mm bone sand on lam 

sq A4 fst with stg, lam marked high <..S)b bone rd Xl random algae? 

by red sand (l l!lln-5 cm thick 6 cm diam 10~~ algae? 

78MG5 L c. 6 Very similar to 78HG4, but 4 cm 

sq B5 not as convoluted with less 

sand in lam, fst with stg. 

78MG6 L c. 6 Brown to tan fst with stg, 5 cm 15% silt ..:5% spar, ~mm x 3 silt on lam 

sq A5 finely lam, sand in lam (red) all OD ang IO mm// lam 

cont with lam 

78MG5 



SAMPLE LOCATION DESCRIP'l'ION 

78MG7 L c. 3 

sq C7 

Hacroxtln, gray-white 

transparent fst(?), 

may be from vein (?) 

78MG8 G c. 2 Yellow-tan stg (8B) around 

sq E1 42? white opaque chunk of cal­

ci te(8A) 

78MG9 Ii c. 2 White, microxtln fst, 

sq F1 42? pool dep?, large pores 

between growth layers, 

layers connected by tiny 

column& of calcite 

78MG10 G c. 2 Curtained fst, tan 

sq A1 46 microxtln 

78MGll New hall white-tan opaque fst, 

c. 2, sq microxtln, fine lam 

H52 

78MG12 G c.4? 

sq E48 

grey-white microxtln stg 

orange lam (hiatus?) dark 

brown rind 

THICKNESS 

broken in 

transit 

4-6 cm 

high 

4 cm 

6 cm 

3-6 cm 

10 cm 

DETRITUS POROSITY CRYSTALS BIOCLASTS 

0% 

8A: 30% 

clay, 

BB: < 5% 

clay 

.;5% 

ang XO 

SA: 25% 

ang X2 

8B: 5% 

ang XO 

Large, av l mm x 

l cm, consistent 

orient 

BA: av ~ mm polyg 

random, 

8B: spar, very 

large, rextlz? 

20% clay 10% ang- ~ mm long spar 

around rd Xl 

carb (10%) 

5% clay 5% ang 

XO 

radially out from 

detrital grains 

large // lam, 

grain boundaries 

hard to distinguish 

40% clay 301" ang- av. 1/5 mm polyg 

10% carb rd Xl random 

bone 

LAYERING 

8B: spar edges 

meet 

Clay concentrated 

on lam 

Clay concentrated 

on lam, lam have 

greater porosity 

COMMEUTS 

Relation of xtl orient 

to growth unknown 

SB grain boundaries 

hard to distinguish 

Too small and porous 

to have a thin section 

made, 

Illuvial concretion? 

Unsuitable for dating 



SAHPLE LOCATION DESCRIPTIOll THICKNESS DETRITUS POROSITY CRYSTALS BIOCLASTS LAYERING COMME!ITS 

79MG13 L c.3 Brownish-grey microxtln !st variable 

sq B2 with stems, stc, sand em-

bedded in it 

13A 3 cm 10% clay 25~i ang XO av 'Yz mm random 0 

13B 4 cm 30% clay 10% ang- av Y, mm polyg ooli tes ? 

rd, Xl random coprolites? 

13C 3 cm 30% clay 40% rd av Y, mm polyg ooprolites? 10:0 of pores filled 

X2 r;i.ndom by 2° growths 

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

5% fspar XO random 

13E 4 cm 

791"Gl4 L c. 4 white-tan opaque microxtln 9 cm thick <5% ? 15% ang O.l mm, polyg, changes in xtl 

sq F7 stg with very thin growth not tapered XO random orient 

loose in lam 

soil 

79MG15 Balcony tan-brown macroxtln rst with 7 cm thick ~5% ? ... 5% ang spar, 1/10 mm x spar edges meet 

grotto, stg with fine growth lam XO 1/5 - l cm, //lam at lam 

overlies 

bears 

79HG16 G c. 2 Honey-brown macroxtln stg 6 cm high 15% clay ..:5% ang av. 2 mm polyg, clay all concent-

sq D1 42 darker near outer edf09S, all on XO II lam rated on lam 

white rim, finely lam lam 



SAMPLE LOCATlO!I 

791'.Gl 7 G c. 2 

sq A44?? 

?9!·'.Gl8 Grand 

porche 

c. 10 

sq ? 

West cut 

ABBREVIATIO!TS: 

L Lartet 

G Gaudry 

dep = deposit 

20 = secondary 

c. = couche 

sq square 

lrm =laminations 

DESCRIPTlON THICKNESS DETRITUS POROSITY 

fan microxtln !st with thin 9 cm 10}; clay 10% in 

grovth lam, areas of vory 

porous texture 

Honey-brown !st with white 

growth lam, transparent, 

macroxtln, near present 

pool, 

i'st flowstone 

stg stalagmite 

stc = stalactite 

dense, 

50% in 

porous 

parts 

5 cm 5% clay ~5% 

ang XO 

av = average 

polyg = polygonal shaped crystals 

orient=orientation 

ang. = angular pore reictlz = recrystallized 
shape 

II lam= oriented parallel to 

rd = rounded pores growth laminations 

CRYSTALS BIOCLASTS LAYERING COMMENTS 

av 1/5 mm polyg xtl orient 

random changes, some 

clay concentrated 

on lam 

.spar, l mm x 4 all clay cancan-

cm, II lam trated on lam, 

min = mineral Connectedness o! the Pores 

diam = diameter XO = unconnected 

pl sup • plancher sup~rieur Xl = partially connected 

xtln = crystalline X2 = connected 

X3 = well connected 

X4 = a sponge-like porostty 
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amounts of detrital thorium, and ages ~350 Ka were common, although 

roasting did improve the yields in some cases. Tables 6.60 to 6,8. 

give the dating results, while Figures 6.39 to 6.46 shows the sam-

ples, and Figure 6.4? shows the sampling localities. 

6.4.8.l 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 using 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 ~350 Ka. Although the parameters appear 

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

one date of 82.2 + 14•3 Ka may be an accurate date for this layer, 
- 13.9 

but the sample did contain detrital carbonate and bioclastic mate-

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

yields, this date is almost meaningless. 

+ 24 5 From layer 4, 79MG14 resulted in an age of 123.5 _ 21 : 4 Ka 

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

ent to establish the age for a~- layer, especially in Montgaudier, 

if ~be age is accura~e, this level is much older than expected. 

In layer 6, two determinations for 79MG6 both resulted in 

dates of ~350 Ka. The high detrital thorium concentrations make 

any meaningful dates on this level impossible to obtain. 



Table 6.60 
r.<Jf<f'c L~ T IO:I OF [,HA FRC~ ~10~.TGAU[]IER L c. 2' us It~~ SAMPL~S 7H:G4 

S/\MilLE AC!- EP;>QI~ YI::LCS TH-2JG TH-23u U-2J4 IU-2J'd COtJCUHRATIDt<S --------------U-2S2 TH- 2 2 8 
( KAJ 

u-2.;4 TH-232 U-238 IU-2381 0 U-2 38 TH- 2 3 2 I KA> i;; ) ( % ) IPP111 !PPM! 

lMt~L~+-1 Ci.CG z,43 2.0 .18 

"' 
l tL'1(,t•-2 t... ~ u 3. 0 6 1.0 .32 

• 2 

i.3- -& 
7f'Y(;4--'.S l!lJ,5P 48.21 56. c 1 1. 0 7 8 1,4 ,7JH • 55311 .zci .35 31.' + • 0 74 .1 .046 + .14 '• 

:1;1 r Iii'; L'JI' t: n I i'l fHC ~V:'<>AGE 01\ ff. 

r ~ 1 u RI u M c c P i~t_. c r r u ~. U~t. ") CALCULATErl Ar R ?-{> 

Table 6.61 
CCF'RELA TION OF CA TA Ff' IJ~ tWNTGALOIER L c.3 
u:;ih~ SAMPLES 71\MGl, 76MG2, 7<!1%3, 76MG7, 7YHG13 

'.,AMPLE AGE E'<ROR YIELDS TH-230 TH-2 30 U-234 IU-2341 CONCEN fRATIOtJS 

--------------lJ-2 32 TH-228 u-2.;4 Hi-2 32 U-23tl IU-2381 Ii U-2 SB TH-23J 
I KA) !KAI (:I.I 1%1 IPPMI lf'l'l1 

14.3 
7BHG1-1 82.2$+ 15.78 20. 70 .701 z,4 .917$ • 815 $ ,4 G$ .34 

13.2 + • 0 28 + .1 + • 025 • 028 

79. q 
7AMG2- t 87.0$+ 4,33 7.H • 6 03 8.g 1.273£ 1. 34 8 $ .15$ • 0 .. 

58.9 + .2D7 + 14.0 + .174 + • 3~ 4 

78MG2-3 G. 0 0 4. 94 4.0 .07 
1.3 

7~t!G2-4 350.0$+ &7.46 o G, 81 1. 027 20.6 1.012$ .27$ .04 
I~ 350.0•l f- .023 .8 + • 0 24 

7~HG7-1 350.ot+ 33.16 20.14 1,4G4 16.1 • Y'lO $ .191 .os 
'~ 350.0•> + ,062 1.s + .036 

80.7 
7~HG7-2 190.9$+ 5,67 23. 63 .846 11.4 1.013$ i.oai .t6't .04 

,., .6 + ,061 + 2.3 + • rn J + .192 

tWT me LUOEO rn THE AVERAGE DATE 

THORIUM CORRlCTION USED CALCULATED AT R = 1.25 

Rd'RlSUH5 THE YOIJNGt.ST AGt: f'OSSI~LE NOT THE LOHE R EllRO~ LIMIT CALCULATlO AT I{ 1.25 
... ·- ·- - ~ ~· ,.., .... '"' 



Ccc1,i"LA TIC Ii (j F C1l l .~ f- oo,., I'() 1. r (,A Ln If_ I< L c.r 
U'.~lt•(~ S J\.'1Pl t_ ~; 7 ~ i'1 G ! , l d:! (, ~' I~/"'\, ,3, 7 t; t"C 7, 7'lM G 1 J 

':AMl'LE A Gt Ei<~ ui< YitcLO~ TH-ZJu rn-2 JJ U-2 J4 (U-234) COt.ClNTRA TIO NS 

--------------U-232 TH-228 U-234 TH-232 U-2.:i8 IU-238) 0 U-cJ~ T H-i'. 3 2 
I ~Al !KA l ('l.) ( % l !PP Ml lf'PMI 

14. 3 
7'111(,1-1 ~2.2!< 15. 78 20.7J .701 2.4 • 917$ • 8'l5 $ .4 0$ .34 

13 .z .028 + .1 + .025 .GZB 

7;). g 
lf\/'•GZ-1 Kl.C P 4,33 7,31 .603 8.9 1. 273 li 1. 3•+8$ • 15$ .04 

Sd, J + • 2"7 14 • .; • 174 , 3C 4 

7 t)t-'l) ?- 3 (,. c 0 ... 94 4. 0 .07 
1. 3 

7"MG<-4 .5'JC,Q t• 67.46 &0.81 1.U27 2G.6 1.012$ • 27$ .04 
( ~ 350.0•> + • 0 2 3 .8 .024 

7Ml'l;7-1 .is a. a t + .S3. 16 2G.1't 1. '+ oi. lf .1 • gg 0 5 o1 '3$ .05 
( > 3 '>0 • 0 • , .Q62 + 1. 8 .036 

8 0. 7 
7RMC,7-2 1gc.n• 5.87 23,63 .846 11 "• 1. 013$ 1.JZ~ti ·16$ .04 

'-+ 7. 6 + • 0 81 + 2.3 • 10 3 .192 

7'1!1r,1so-1 J?C.O J; • 33. 46 g. 60 1.283 2.4 1.oogt .23$ .38 
c>. 3 5Ll. 0 •I + • 0il1 .2 .038 

llOT I11CLUOcD rn THE AVE:.?AGl DA TE 

Tf10?IUH COPf<:C T!ON USED CALCULATEIJ AT R = 1.25 

~Lf'>-'i ~E :1T S THE YJUNGE'.;T AGE POSS!fll E N CT THE LOWER E Rl<DR LIMIT CJILCLLATEO AT R 1.25 

~rPf>ESLNTS TH[ Ol [;f ST AGE. PCS~lllLE, NOT THC: UPPtR Ei<ROR 



Table 6.62 
r.ooo;:LAT!Oll '.)F nnrA FRC~ llLlNTGAUlIER L c. 4' US I ;u; SAMPLES 7'J MG 14 
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Figure 6.4o 

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. 78MG5 

B. ?8MG6 

C. The slopjng pavement forming couche 6. 

D. The trench in which samples 78MG1 through 

78MG7, and 78MG13A-E wereccollected. 

(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 

78MG12, couche 4, Abri Gautlry, Montgaudier 

(photo courtesy of H. Schwarcz). 





Figure 6.44 

79MG14, couche 4, Abri Lartet, Montgaudier. 

Figure 6.45 

79MG15, stalagmitic plancher, Cave Bear Alley, 

the Balcony, Montgaudier. 
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Figure 6.46 

Couche 2, Abri Gaudry, Montgaudier: 

A. 79MG16 

B. 79NG17 
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Figure 6.4? 

Sample locations within Montgaudier (adapted 

from D~benath, 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, 78NG8, 78MG9, --

78:~GlO, 79MG16, and 79MG17. Ignoring the date for ?8MG8A, which 

is an .allochthonous eboulis encrusted by ?8MG8B, all the dates 

11 · 36 8 + ? •? K t . l h t ld th agree we , averaging • _ 7•2 a, cer a1n y somew a o er an 

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 79MG17 contains redissol6ved calcite equiva­

lent in age to that of 78MG8A (172.0 + ig:§ Ka). The date for 79MG17 

corroborates this hypothesis. 

78MG12, from layer 4, is significantly older than the ex-

pected age for a. post-Aurignacian deposit. Ignoring the dates 

4 4 + 35.0 with poor yields, the average age if 2 5. ~ 
33

•4 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 vase of which 

was collected 78MG11. Dates for this sample range from 212 to 

~ 350 Ka. Because all the parameters are consistent, it is diffi-

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

289.7 
~ 350.0 

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 ?8MG12 in layer 4. 

6.4.8.4 Cave Bear Alley 

?9MG15 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, .!!· 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. In it was a stalagmitic plancher which may correspond 

to that seen in the west cut nearby, shown in Figure 6.4?, between 

couches 5 and ?. Although the two dates represent the top and 

bottom, there is no significant difference in the ages tfor which 

the average is 80.9 : l~·:~ Ka, confirming Debenath's (1974) belief 

that the sequence is an early W-Urm I deposit. 

6.~.9 Conclusions 

The chronology of Montgaudier, as a whole, is largely unre-

solved. The few dates, most-iy unconfirmed or problematic, do lit-

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 all.ow 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 completely 

predates the Wurm 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 of stalagmite in the Grand Porche occurred at 

80 Ka, near the end·or:the .Riss/Wllrm. Although the relationship 

is uncertain, this may represent stalagmites comparable to those 

in the west cut. if this is tr~e, it also implies that the Mous-

terian culture at Montgaudier is older than was previously thought, 

predating the beginning of the Wurm I. 

Although the Magdalenian has been well dated elsewhere by 

14c, the dates obtained her9 are not consistent with that estimate. 

14 While the C dates suggest that the Magdalenian should have exis-

ted between 17 and 12 Ka (Smith, 1964), the U/Th date~ f~r 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 .!!!!!.• 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 

test this hypothesis. Pollen studies for this layer have shown 

a warm oscillation in between two cold 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 seems 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 confirme~ this 

is uncertain. 

The Charente, however, appears to have experienced warmer 

wetter conditions during the periods 150 Ka, 120 to 70 Ka, 50 to 

35 Ka, 20 Ka, and 10 Ka. The last three correspond to well dated 

interstadials, the Wurm I/II and Wurm III/IV, and the Holocene 

initial warming re~pectively. 

Mousterian cultures in the Charente predate the Wurm 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. 
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THE SITES IN THE DORDOGNE 

Along the Dordogne River in southwestern France are loccted 

some of the most famous of the Paleolithic sites, as shown in Ficure 

7.1. Throughout the upper Pleistocene, honinids inhabited the local 

caves se2sonally, leaving behind artefacts which today represent 

some of the roost studied cultural remains, and some of the more 

controversial. Located along the Dordogne are two caves and one 

abri which have been dated by the U/Th method, Pech de l'Az,, Abri 

Vaufrey and Grotte Treize (also knoun as Grotte de l'Eglise). While 

the first has been extensively studied by Bordes, the second is 

only partially complete, with no faunal or pollen analyses yet com­

pleted. Both of these contain hcninid cultural remains, but the 

third seems to have only served as a home !or the cave bears. 

7.1 Geography 

The French department of the Dordogne can be divided into 

several geocraphically distinct regions. Bordering the river near 

Bergerac are the Landais, a rolling region of alluvial plains and 

more elevated areas of Quaternary and Tertiary sediments, and the 

Bergera~ois, an area of plateaus and small buttes with slight undu­

lations in its Tertiary rocks. Further east, the Pays de Belv~~ 

et de Saint-Alv~re is a heavily eroded kar3t region in the chalky 

Canpanian calcites. The bluffs formed in this region by the river's 

395 



Figure , .1 

The Perigord, Fr~nce. 

Csves and archeological sites in the region: 

1. Abri Vaufrey 

2. Grotte Treize 

3. Le Flageolet 

4. La Mouthe 

5. Font-de-Gaum 

6. Combarelles 

7. Grotte de Grand Roe 

8. Laugerie, lower site 

9. Laugerie, upper site 

10~ Carpe-Dien 

11. Houffie;nac 

12. La Roque St. Christophe 

13. Le Moustier 

l'+. Lascaux 

15. Combe-Grenal 

16. Pech-de-l'Aze 

l?. Camin<lde 
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ersion can be seen especially well at les Cineles.de Limeuil et 

de Tr&molat. In the extreme east, the Pirigord 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 

7.2. 

T~e entire region is dominated by the Dordogne River, an 

armoured allogenic river, and its tributar~ the V~z~re. Diciduous 

and grassland species form the natural vegetation, which has been·. 

extensively removed for agriculture, especially in t~e~river valley. 

Corn, tobacco, grapes, hay, and mixed cash crops arc the major crops 

along with cattle, goats (raiseQ mainly for cheese), and sheep. 

Rainfall averages 75 cm very i1ttle ~ which falls as snow. Vinter 

temperatures seldom din below o0 c, while summer tempera::,ures average 

25°C. 

7.2 Geology 

Within the southern Dordogne, most of the exposed strata 

consist of limestones of upper Mesozoic :i_ge, covered locally by 

red ferruginous elastics of the •rertiary and Quaternary (see Figure 

?.3). 

The.fault system seen in the Charente (Chapter 6.2) continues 

into the t;restern Dordogne trending N"';J-SE, with one r.:aj or fault pas­

sing through St. Cyprien. From this major fault, a profusion 

of minor faults trend perpendicularly away from the main fault, 

forming weakenesses along which many small caves, including Abri 

Vaufrey, have forned. 



Figure 7.2 

The escarpments of the Dordogne: 

A. Cliffs formed in the Jurassic limestones, 

along the Ceou River south of Beynac. 

B. The Upper Conician (Cretaceous) cliffs, 

along the V~z~re 1 km east of les Eyzies 
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. Along the axis of the St. Cyprien fault, Upper Jurassic 

strata are expo~ed~awindow within the surrounding Cretaceous 

south of Beynac. These Upper Jurassic beds are formed of Calloviun­

Oxfordian reefs surrounded by massive lower Kimrneridgian limestones 

overlain by friable marls of the upper Kimmeridgian and fine-grained 

Portlandian li::iestones. 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 Cretaceous 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 li~e­

stones with rudists and ooliths, followed by the Coniacian glauco­

ni tic marls. The upper Coniadan bioclastic limestones form the 

cliffs along the Vezere near les Eyzies (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 retrec..ted to the west, the Peri­

go rd was auain subject to karstic erosion in the Tertiary. Origi­

nating in the Massif Central to the north, iron-rich Siderolithic 

sands and clays were deposited in the Dordogne Valley. At the be­

ginning of the Eocene, the Pyrenees orogeny ended following which 

the Perigord Sand was deposited as a part of the elastic wedge. 

The final result of this history is a group of interculated Upper 
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Mesozoic beds of compac~ resistan\ massive lime•tones and karsti-

cally eroded, porous, soft marls and bioclastic limestones in which 

caves and abris abound. 

7.3 Pech de l'Aze 

Pech de 1 'Aze, a co::iplex of caves and a bris known since 

the nineteenth century, has been extensively studied by Francois 
~ 

Bordes. In adiition to a child's skull, the sites contain several 

~ousterian cultural layers, a few Acheulian layers, and travertine 

deposits within its many stratigraphic levels, which have been 

paleoclicatologically analyzed in minute detail. All 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 Histocy of Excavation 

Pech de l'J...ze has been known to the locals in the Dordogne 

having oeen partially leveled in order to be used as a sheep pen 

in medieval times. Probably many of the deposits in Pech I w~re 

destroyed then. In 1816 and·l818, Fran~ois Jouannet described the 

cave as being of the greatest antiquity. In 1828, Abb~ fudierne 

described the interior of Pech I indluding the cemented bone brec-

cias on the walls. Edouard Lartet and H. Christy found flints in 

1864, uhich they thouG"ht were comparable to those in Combe-Grenal 

and le Eoustier. 

In 1906, the first pro po-:.· 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 a Neanderthal 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 

19'r8-53, Bordes excc.vated both Pech I and II, the latter of which 

ha~ not been disturbed, and returned in 1967-69 with several spe­

cialists, H. La ville (sedimentology), F. Prat (paleontology), and 

M. -1·1. Paquereau ( pal~'nology). Excavation at Pech IV began recently. 

7.3.2 General Description 

Locc-;ted about 5 km east of Sarlat (see Figure 7.1), on the 

raod from Sarlat to Gourdon, Pech de 1 1 Aze Cave is located in the 

Coniacian (Cret2cceous) strata of the Sarladais r.eglon. The south 

flank of the hill in which the cave is located is a dry valley which 

joins a tributary of the Dordogne. About 50 m above the valley floor 

are the openings to the main cave: Pech I, the more southerl~ opens 

to the southeast, 11hile Pech II faces south1V'est. Some 20 m north 

of Pech II, a small grotto, Pech III, opens to the southwest. This 

cave may be a diverticule of the main cave. Finally, Pech IV is 

located 100 metres south of Pech I. Figure 7.4 shows the ~ain 

cave openin~s, Fech I and II. 

7.3.3 Stratigraphy 

Pech III was filled by the backdirt fro~: the 1953 excava­

tions, while the sedimentology of Pech IV has not been conpleted. 

Therefore, the sedimentoloe;y of Pech I and II only can oe given in 

detail. Fi;:,~"1.re 7.5 shoi-1s the stratigraphy of Pech IV. 



Figure 7.3 

Geoloi=;y of the Dordogne: 

c~uarternary 

(alluvial terraces: muds, silts, and 
sands) 

'I'ertiary 
(lacustrine or marine: lirtestones 
and molasses) 

Tertiary 
(continental: muds, sands, and gravels) 

Upper Cretaceous 
(limestones, silty limestones) 

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

i-liddle .Jurassic 
(liuestones) 

Lower Jurassic (Liassic) 
(marls, limestones, siltstones) 

Permo-Triassic 
(shales, siltstones) 

Siluri~n or unmetamorphosed crystalline 
rocks 

Metamorphic rocks 
(gneiss, schist, myloites) 

Granites 

( " · ' . " L · 11 a.uap~eei J.rom avi e, 1975) 





Plan view of Pech de 1 1 Aze I and II 

(after Laville, 1975) 
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Figure 7 .5 

The strntigraphy in Pech de l'Az~ IV: 

A. The top portion of the cut 

B. To the right of A. Note the difference in 

colour of the two adjacent sections. The 

darker one has weathered for one winter. 

c. Directly below A. 

(photo courtesy of H.P. Schwarcz) 
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7.3.3.1 Pech de l'Az~ I 

The stratigraphy of Pech I, as can be seen in Fisure 7.6, 

is conplex, with a portion of the sediments having apparently 

slumped, perhaps due to solufluction, or the forr.:Ltion of a s:lnk 

beneath the southern part of the cut. The strata are, from 

tof 
I 

1. Light yellow sand with small eboulis at the top; 

sterile but stratified. 

2. Pavement of flat limestone slabs, perhaps natural, 

perhaps man-made. 

3. Yellow sand with lenses of ashes; Mousterian of 

Acheulian Tradition A. 

4. Black ashes from 1 to 25 cm thick hearths somewhat con-

so:lidated by calcite concretions, directly covered 

by large ~boulis; Mousterian of Acheulian Tradition A 

found only behind a wall of calcite blocks about 1 m 

high. 

5. Eboulis r:dxed with yellow sand; some bones and tools 

Moustcrian of Acheulian Tradition A-B transitional 

A. Reddish soil, perhaps water-laid; bones and Mousterian 

of Acheulian Tradition; found only in the so11thern 

part of the, cut. 

6. (also B) Ash layer with hearths, and sDall e'boulis; 

Nousterian of Acheulian Tradition B. 

7. (also C) Eboul is fro:1 ro::if collapse with traces of 

fire; Eousterian of Acheulian Tradition B (rin;•l), and 



Figure 7.6 

The stratisraphic section in Pech de l'Az~ I .. 

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

B. A plan of the excavations 

Dotted: Vaufrey 1 s excavationp 

Cross-hatched: Bordes' excavtions 

AA': The line of the section 

~1: 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 'boulis and a few tools of 

apparently Mousterian of Acheulian tradition. 

Also within Pech I a~e 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 Braccia 2 may be equivalent to 4C2. Both breccias 

along with the two isolated blocks of breccia analyzed, contained 

tools and bones and some pollen. 

The detailed stratigraphy of Pech II is given in Table 7.1 

along with the palynology, faunal analysis, archeology, and paleo­

climatic interpretation. Figure 7.7 shows both the section in de-

tail and the overview of Pech II. 

?.3.3.3 Pech de l'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. 
I . 

Sterile brown sand with eboulis. 

B, C. Sterile brown sand with traces of Mousterian. 
I 

D, E. Red sand with eboulis 

f. Rich in ~houlis, subdivided into four sublayers, Mous-



Fi,gure 7 .7 

Pech de l'Aze I: 

A. The stratigraphic section 

B. The opening to Pech II 

(courtesy of H. Schwarcz) 
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Table 7.1 

Lo "' 

2A 0.3 !!l '.·:u·rr: I 

2B 0.2 !!l :·il.irm I 

2C 0.25 rn Wur::: I 

2D 0.15 m 

2E 0.35 m 

2F 0.30 m ~1'Urr:-: I 

-2Gl 0.25 m WUrfj I 

2G2 c.10 "' irUr::: I 

2G3 0.10 "' 

3 0.3 m W'iir~ I 

4Al 0.10 m 

4A2 0.10 " ~:ur~ r 

48 0.10 "' 

The Strata of Pech II: Sedimentology, 

Archeology, Palynology, And Faunal Analysis 

:.;;Jr:-:er anu ::iore hunitl th;:n in 

·,::J.rroer and more hur.?id tt~n in 

~,/armer c.n-:i more hue id th'1n in 

Clim•tic cinirnum: cold and dry 

Colder and drier th~n 2F 

Colder and drier than 2G 

Ter.:10erate but dar.:p 

Climatic rninicuw: cold 

~·ar!iler and damper then in 3 

Cold and damp at first, 
bect)nin~ drier upward 

E':?CCJ!:ling colder up1.1~rd, 
d2r.1p 

Climatic optirnum 

;~ld and fairly humid 

2D 

2D 

2D 

::(ed sar.d 

Yellow sana. with lice stone 
frog::ients 

Yellow s&nd with 1 irr:.es tone 
frc<.~ents 

Yellow sand with limestone 
fro~:: en ts 

Yellow sandy clay with 
rare 1 ir.i.estone fr.J.r;~ent:; 

Yellow soils ~ith numerous 
zhorr.-e~~ed limestone frag­
~ents 

Yellow clay-like ~and with 
~.::~all lir.i~stone fro.:.:;r.ients 

Yello"M soil with scottcred 
li~e:;t•)ne fr<..gi1ent,.s 

Yello~ 3ail with numcrou~ 
::;mall r0un·iP.d ~boul is 

Yell·1w soil with nu~e!"oriz 
s~all tr~oul i3 

!.ight brown sandy clay 

R~diish brwon sandy clay with 
rer~ li:estone fra£=ents, solu­
flucted 

Reddish brown sandy clay with 
rr.:.re l i::e.:;; ~onq fr: .--~~n ts 

;\ed'.iish brown sandy clay 



I 

FAUNA 

Too ~oar to 
dete'"r::1ine 

S'.ed. d.eer• 

Red deer• 

Red deer• 

Too !'OOr to 
d-e. ter:::iine 

Reindeer• 
bovids 

Too poor t.) 
dater~ine 

Rud ~eer, :oe d~e::"'~ 

wild bo~r, reindeer, 
ibAX 

;icd ,fA~r, rsie ... -:eo:­
..,ild. bo~r, .;o::e 
reir.:ieer, i.l:.ex 

~eii i~er; ~oyij3~ 

::"'cindeer• 

Wild boar: ~ed deer~ 
aore reinueer, Lbex 
t!ian 4Al 

As in 4A2 but. ._.ith 
mo.e reindeer 

Wild boar, ibex, re~ 
-teer, r~ind;;er, h_:ten.:i, 
cave be~r 

Red deer ( 59/23'.'.), ho~:;,,s 
(29/247), oovids {7/12), 
ibex, roe rie~r, rcinaccr, 
badGcr, ·.Yolf', ~:erck's 
rhinocerous 

Ste :::'='iC 5!"as.:e3, 
n~ ;~ciduous trees 

3~c?::i~ _;;!"OS3e3 

10 ; trees 

G:-!lsses, 
12 ~ trees 

;r2sse3, h3z~l, oak, 
33.'~ tre~s 

:Jr~sses, 
10 - trees 

Grasse3, ?ine. haz~l, 
:irci:, ~ld~r, ~;illaw, 
s=-~ r_re a,··s, lir.~en, 

beech, 23- trc'!s 

~ousteri~~ (Q~ina ?) 
< 50 artefac+:.s 

!o:c:is~erian C:.:iina ? ) 
< 5c artef..:cts 

~ousterian C-~uina ?) 
< ;D ar"tefacts 

~ousterian (~uina ?) 
<SJ artefact= 

~ousterian (~uinn ?) 
~ 5:. artefnct.:> 

~ou~teri~n (~uina ?) 
<.. 5:; ar:.eiact;;; 

Q.ui:-.a !-~ous teri~n 

'.!illow.:, bircf., nld.cr~, T:rric2.l 1-:ousteriz.i.n 
h~~el i~ lo~er 3 1 diz- 1,261 urtefacts 
a~~e~r u~wa~d ES ~rairic 
fr2SSeE ~~d StC~PCS 
o -~-e:..:-, 17 Ur' t.;-8,~ tree:= 

T'!"o·:-re:--:ivo:.:l~- fewer T:rpic~l f.!ouste:-iun 
tree~ ~~~~rd, hazel, pine l'i9 artefacts 
Willow, birch re~ppear 

Oak, ti!"cf:, hornl•eao, 
~~:le :~rut~, ferns, 
57:; tr-ees 

P.azel. cc.k, alder, 
50·: trees 

Ty:;ic:il !:oustcrinn 
337 a:-tefccts 

Dentic~lnte ~:ousterian 

f ,039 «rtefc.cts 
LotJ cf traces of fire 



Table ?.l (continued) 

4Cl o-o.o:; ::i 

1'2 0.05-e.10 

"' 

4D 0.20 n 

5 0.75 m 

x o.?o ::i 

6 

C-0.3 ~ 

7B 

7C 

8E1 o.io r:: 

:J. 0 -· 

9 :.15 .::. 

10 5.20 ... 

~ .. Ure I 

:;u·r::1 I 

Mild 

Uild but variable 

Warmer and d;;mrer than 5 

Cold 3n1 hu~id but sc~tioncl 
bec0~ins warccr ~ni drier up­
wc:ird 

Jiss Irr Very cold nnd ~ry, 
driPr at top. 

::is:.: II 

?:iss II 

Riss II 

!Hs,­
I/II 
(s to.rt) 

His5 I 

2is.~ 

~·in:iel­

;::iss (?) 

Colder and ux·ier than in 7 

~ar~cr than ir. ?B but ver~· hut.'lid 

Cob b~ t t:umid 

A bit \:~rmer than in 7B, nu~id 

War~'!er and more hu:::.ici tha.r. 8B2 

Cold tut hur.iid 

Coli b.r:d dry 

Ic~o~sible to deternine 

SEDI:: ~::70L0GY 

Red :mil 

Alternation of red clay-like sands 
with brown clay 

Yellow soil with an~ul~r lin~stane 
fr<!~ents, u::::-er oZ:tion cryoturc:~ t.ed 
poly.~ona l soil ·,.;i th ro11?1d~U li:::estonc 
fn~Bent:; 

Lar~~ li:::estc:~• ~loc}:s" fr0;:: ..;.ebris f.-:1~ 
&nrl roof collopse 

.:ieathered red ~<.!ndy soil 

Weathered reddish sand7 soil ~ith 
f!"'agner.ts of stalactit~s, calcareous 
{boulis 

Yello~i3h sandy silt with ~bun<lent 
fer!"'u~inous fr.'.i~-~~nts 

!'ellm11 sandy sil: ;Jith abun-.:.ent 
:~rruginous fra~~ents 

fellow sandy silt with so.--:e 
ferru!;-incus fr;:, .~en ts, 
cryoturb~ted -

Reddish brown silt Ni th r;-ore 
ecouiis 

Redd.isi':. brown .:ar.:iy silt ...-ith 
abunaent ~boulis 

LL~h t ~ rown sand with r·J 1ln::i'? 
6houlis, often c~lcite cc~en cd, 
he~vily ~ist1Jrc~d by cryot~~ ··ti~n 
&/or r~nnin~ water 

~ocky ..,.. :id 



FAU:iA·-

Sterile 

Red deer (73/? )~ horses 
(10/?), bovi~s (8/?), 
roe Jeer, char.to is, .fox, 
r2.bbit, wolves 

Ral:bi t ~ r• d 1ieer~ horses, 
bavicis, rhinaccrous, 
chamois, 1 reinue~r bone 

:a::1ost ~tl'rile 

J.s in 7 

Hcrsest red deer~ roe 
deer~ ibex badger, rabbit3, 
wolves 

Red deert roe deer~ bovi·ist 
boar, horses, wolves, hob­
cat, i~erck's rhinocercus, 
fox, rabbit, cave bear 
(Denin~cri snelaeus) 

Red d.eer~ roe deer~ r.orses~ 
bovids, c:1ve bear, boar, 
Eerc-~' s rhin;;cerou:.3, r.~rena, 

pun ther 

Red deer! bovids~ hor~es! 
roe deer, ;ri~itive c~ve 

bear, ~erc~'s rhinocarous, 
walveti, bad~er, r~bbitJ 

f,z in 381 

Red d.eer~ bovitis~ !'":Je :-leer, 
r:er~:.:i.cer.Js (I.:-i~h ~;i~nt rd~), 
ho:·~P~, ~:ulvcs, r~bcit, 

:-:erck's rhinace~att3, l ele­
phc:•nt Uone (1:lt!;·1"-.2:5 anti1u:.!s'?) 

FLC ~-::, 

lincieter=.in"'.d 

Fine, •illow, birch, 
2lder, hazel, 
trees rise tc 43~ upward 

Pine, so~e tlder, birch, 
hizher in t.!':e layer 
s-ic··· t:-ees 

Step;:ic e-rQsses \·:i th 
sane pir:e 

Steppic grasses with 
rare Fin~s 

Pre irie ~r<·Secs, so!:le 
pine, ~~zcl, birch, 
a.lder, ·.~·illow, 10.~- tre~s 

Prairie rro1sses, ha=el, 
alacr, ~illow, beech, 
rare elI-, oal~, lin:...en 

Pine, hazel, willo~, 
birch, firs, s;ruce, 
cec~r, µroirie rrasses 

l'inc, tirct, hazel, 
&lde~. ~illow, ~ro3ses 
25 .. treer. 

?i~e, juniper, zo~e 
birct, rnre htzcl, 
spruce. balsa~, :r~s~es, 

12· trees 

Pine, juni~er. birct, 
!irs, rr~sees, 5;; trees 

Step~ic g 1 ·~s~es, fe~ 
!.in.es. ..c :~-~ trees 
L··cc:-c~i u:: 

"J..rc!:2i.c flora" 

.Sterile 

T:;ricc.l }·:ousteri~n 
2, 638 artefacts 
}~uch evidence of fire 

Ty;ic2l f'.oustcrian ? 
Lev'2lloii;_technic;ue present 

Almost sterile 

;.lo:ost sterile 

hcheulian (?) 
very poor 

(?) 
yer:/ few fL'=:.&cs, 
soce Levallois tech~i~ue 

AcJ~culian {Sout!1ern ?) 
1G7 artcf<..cts 

hcheuli~~ (~outtern ?) 
321 artefacts 

Acheuli~n {Jouther~ ?) 
(witt. 83~ S60 artef&cts} 
1 en;-~rc.vell bone 

;.s in 881 

~chnulian (hbbevill~an ?) 
330 artefacts 

.3terile 

(adapted from Bordes, 1972; Laville, 1973) 
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terian of Acheulian Tradition. 

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

Wurm I/II• 

G. Mousterian artefacts. 

H. Sand with Mousterian artefacts. 

Il. Sand with Typical Mousterian artefacts. 

!2. Sand rich in Eboulis with Typical Mousterian artefacts. 

" Jl. Reddish-brown sand with large eboulis, Mousterian. 

J2. Rounded ~boulis, cryoturbated. Mousterian (Typical?). 

J3a. I 
Red porous;sand with rare eboulis,.Asinipodian. 

J}b. As in J3a, but more grey. 

J3c. As in J3a, but grey in colour. 

K • Large e'boulis. 

.. x; Dark brown sand with Typical Mousterian artefacts. 

Y. Red sand with Typical Mousterian artefacts. 

Zl. Sand with Typical Mousterian artefacts. 

Z2. Granules. • 

W. Limestone basement. 

7.3.4 Archeology 

As noted above the archeology for Pech II is summarized 

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

Pech IV, no final results have been pu~lished. 

7.3.4.l Pech de l'Az' I 

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

is essentially the same as layer 4 •·rhich is described in detail 



n.pp2.::-entl;y found just under tte _IJorch of I'eche I ne;,:· the i·mll. 

~t present, there are several possibilities ;or the 2ctual level 

in 1·1hich it was loc3.ted. Fro:;. Peyrony 1 :.> 'iescri:;ition, it Has pro-

bably so~ewhere in the upper layers, 5 to 7, ~acause these are tran-

sitional t:ousterian-Upper Paleolithic, while the Acheulian which 

Peyrony clai· ~ed lay below the level w·i th the skull could. be layer 

4, Mousterian of Acheulian Tradition. The fauna Peyrony tlescribes, 

nO'ilever, seems more similar to Pech II, esi":·ecially layer-. 2, but 

unlike anything in Pech I. A fluorine test shows the skull to 

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

5 through ?. The:refore, the skull may be :fron other deposits in 

Pech I whic~ have not survived since 1909. 

7.3.6 Paleoenvironments 

Because it is an abri, Pech de l'Az' was constantly chan~ 

ging during the deposition of the sediments. As discussed before, 

an abri gradually extends further into the cl5_ff, but si:mul tane-

ously, the roof will colla]se, resulting in a wedge of deposits 

(Figt1::~e 2 .. 5). 

According to the paleoclimatological data listed in Table 

7.1, Pech II appears to contain deposits whic~ are older than any 

found in Pech I. ~hile the for~er setiiments are relatively dated 

fro;·_, the late (or early Riss I) until the '!'1•" aurm I, the 

,v I latter apparently are the result of deposition in the Jurm I , 

althou~h none of the l~;e~s cc>ntain many faunal remains, exceptinz 

reindeer. Pollen studies of layers 4 and 5 show both to have been 

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



Figure 7.13 

~he history of Pech de l'Az' I and II: 

A. After the Riss/\"lurn, a soil developed on 

top of the Riss deposits (1). 

E. After the Wurm I, Wurm I sediments (2) 

are deposited over the interglacial soil. 

C. Water enterin~ the cave via overhead cracks 

in the Wurm I/II removes most of the Pech I 

sediments, except the breccias. Some sediments 

in Fech II are partially reBoved, or disturbed, 

as are the sediments in the passage connecting 

the two c2ves. 

D. By the end of the Uurm II, new Wurm II sedi­

ments (3) have been deposited in Pech I. 

(after Bordes, 1972) 
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Table 7.29 Sample Descriptions from Pech de l'Aze 

Sf,''.f!.)'. LOCATION DE:;CRI f'TION THICK NF.SS Dl':TRI'l'US POHO::IT\' CRYSTALS 

77PA1 P IV, Calcite-cemented brown sand 4 cm 

below A with flints, charcoal, bone 

77PA2 P IV, Fragments of st& crust, fell 

moved into site from where? 

7'?1 A 3 P IV Bon<· fragments 

77I'A4 p I, Oro1uo orengy-whi te microxtln 5-6 cm variable vuriable variable 

outer fst with red sand lam, much l0-1tO% 5-30i; 12 mm - 12 cm 

breccia loose material clay ang XO polyg, random 

10% sand 

77PA5 s~~mo as 'ilhi te opaque fst with sand 5 cm 10% clay 40% ang 9pnr, 12 x 2 mm, 

PA4 on lam 5% sand Xl II lam 

77PA6 same as Transparent macroxtln white 2 cm 

PA4 fst, pool deposit 

77PA7 F I, White translucent macroxtln ? 

inner fst (stg boss), very thinly loose 

breccia lam, 2 or 3 growth hiati pieces 

?71'A8 same as White-yellow transparent 6 cm 

PA? macrmctln fst (stg boss) with 

orange lam 

BIOCLAS1'S 

Bone 

LAYERI!IG 

Hore clay 1 5a nd 

on lam, xtls 

smaller on lam 

t.:nr. ha ~re more 

clay, pores 

No dates attempted, 

No dates possible. 



SAl:rLS LOCATION Di'SCRIPTION 

77PA9 P I, base Orangy-white transparent 

inner macroxtln fst with rod silt 

breccia lam 

77PA10 PI, top Orange-white microxtln 

inner fst with orange silt lam 

breccia 

77PAll P I, White transparent macrosl tn 

inner stg with faint lam 

breccia? 

77P'H2 P II, B2 White opaque macroxtln stc? 
" 

block in with red sand in pockets 

c, 4D no lam visible 

77PA13 P II, c. Orangy-beige microxtln fst 

3 between calcite cemented 

sand (orange), fst has 2 or 3 

lam, some bone at bottom 

77PA14A P II, Bl Orange-white microxtln fst 

block in with orange silt lam 2 mm 

c. 4? apart 

77PA14B same as Grey microxtln fst with con-

PA14A voluted lam and vugs of red 

silt 

THICKNE:SS DETRITUS POROSITY CRYSTALS 

8 cm up to 2 cm 

long spars 

5 cm 40-50% 30% ang 1.! mm polyg 

clay XO random 

30% carb 

4 cm 

broken 40% clay 10% ang 1/10 mm polyg 

3 cm?? XO random 

2 pieces 35% sand 20% 1 ang 1.! mm polyg 

0,5, 2,5 cm 

2 cm 

5 cm 

XO; in random, some (5%) 

sand 75% spar // lam 

X3 

10% clay 40% ang 

25-30% 
clay & 

silt 

Xl 

50% ang 

X4 

JI, mm polyg 

random 

1/10 mm polyg 

random 

BIOCLASTS LAYERI!IG COV.MENTS 

bone More clay on Unsuitable for dating. 

lam, less carb 

eboul is on lam 

Clay concen-

trated on lam 

Moro clay and 

pores on lam 

More clay and 

pores on lam 

More clay and 

pores on lam 



:>AMPLE LOCATION DESCRIPTION 

77PAll+C same as Chalky white fst with 

PAl4A 

77PA14D same as 

PA14A 

77PAl) P II, 

faint lam 

Brown microxtln fst 

with 2 lam full of red silt 

Orange-white microxtln fst 

c, 8 (?) with thin lam, porous 

77l'Al6 P II, c. White macroxtln fst 

16A fst 

l6B fst 

6 (?) convoluted, faintly lam, 

surrounded by calcite­

cemented red sand 

16~&8 cemented sand 

77PAl 7 P II, 

c §. ? 

77PA18 same as 

PAl7 

Oronge-brown fst with 

thin lam 

same as PA17 

'fl!ICKNESS DETRITUS 

8 cm 10% clay 

& mind 

2-4 cm lO~'b clay 

& sand 

1-1.5 cm 

fst: 4-6 

CWi sand: 

av 10 cm 

5% clay 

30% sand 

(qtz & 

carb) 

10)~ clay 

50% qtz 

5% carb 

1,5 cm 

POROSH'Y CllYSTALS 

variable X2 ~mm - 1 mm, 

10-30% ang random, polyg 

25% ang y, mm polyg, 

XO random 

5% ang spar, 'l2 mm x 

XO l mm, II lam 

25% ang spar, 'l'< mm x 

XO l mm // lam 

high 

BIOCLASTS LAYERI!IG 

Porosity grea-

ter on lam 

More detrHus 

pore9 on lam 

Clay conc:en­

tra ted on lam 

Detritus con­

centrated on 

lam 

COMMENTS 

Too little to date 

Too little to d~te 



SMll'LE LOUTIO!I 

78PA19 p II, c. 

8 (?) 

?8Pf.20 p 11, c. 

6 ('!) 

ABBiJ:'/1 /.1'IC!IS: 

P = Pech 

dep = deposit 

2° = secondary 

c. = couche 

nquare 

DESCRIPTION THICKNESS DE'rRITUS POROSITY 

White-tan microxtln fst with 6 cm 0 15% ang 

thin lam, some silt on lam XO 

White opaque microxtln fst 4 cm <5% 20% ang 

with yellow sand lam Il 

fst flowstone av = ilVera3e 

stg stalni;mito polyg = polygonal shaped crystals 

stc = stalactite orient=orientation 

ang. = ancular pore reJCtlz recrystallized 
shape 

rd rounded pores 

II lam= oriented parallel to 

growth laminations 

lrm =laminations 

CRYSTALS BIOCLASTS LAYERil1G COM!·~~:;,Ts 

1'z mm polyg Slightly smal-

random ler xtls on lam 

1'z mm polyg Greater poro-

random sity Oil l•m 

mtn = minPral ConnrH~tc·tn~E:~~ or tho Pores 

diam = diameter XO = unconnected 

pl sup • plancher sup~rieur Xl partially connected 

xtln = crystalline X2 connected 

x3 well connected 

X4 = a spongo-J.iko poro.c.1ty 



Figure 7.14 

77PA1, calcite cemented sand in the Wurm 

layers in Pech de l'Aze IV (photo courtesy 

of H. Schwarcz) 



• 



Figure 7.15 

The outer breccia mass, Pech 
, 

de l'Aze I: 

A. The breccia mass (I) suspended from 

the roof. 

B. Detail of the mass. 

c. The cavity from which 77PA4, and 77PA5 

come. 

D. More detail of the cavity. 

(photos courtesy of H. Schwarcz) 



. 
• 

• 



c 

• 



Figure 7.16 

~ 

The inner breccia mass, Pech de 1 1 Aze I. 

A. 77PA9, a flowstone layer in the mass. 

B. The denser-looking mass is the boss 

from which 77PA7, 77PA8, and 77PA11 

came. 77PA10 came from the surrounding 

dirtier material. 

(photos courtesy of H. Schwarc~) 



A 



Figure 7.17 

Couches 3 and 4, Pech de 1 1 Az~ II, site of 

77PA12 and 77PA13 (photo courtesy of H. 

Schwarcz). 



• 



Figure 7.18 

77PA14, couche 4, Pech de l'Az~ II: 

A. Close-up of the sample i!l .2.!..t!• 

B. Relative positions of all the subsamples. 

(photos courtesy of H. Schwarcz) 



A 

-------·~--·--------~-



Figure 7.19 

, 
?7PA15, couche 9, Pech de l'Aze II: 

The actual location of the sample was around 

the corner from the picture (photo.courtesy of 

H. Schwarcz). 





Figure 7.20 

77PA16, Pech de 1 1 Az~ II: 

A. Location of ??PAJ.6 in couche 6. 

B. The section. 

c. The sample as it appearred before 

shipping. 

D. Obverse of c. 

(photos courtesy of H. Schwarcz) 





0 
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in Tables 7.2 through 7.8. Both are Housterian of Acheulian Tradi-

tion A. In both layers A and 5·, the industry is the transibnal 

form between Mousterian of Acheulian Tradition types A and B. 

La;yers 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. Conconitant 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 tools to be certain. Found on 

top of Braccia 1, one burin represents the only Upper Paleolithic 

in Pech I. 

7.3.4.2 Pech de l'Aze II 

Layer 10 in Pech II is sterile, but layer · 9 contains an 

Acheulian industry of 330 pieces. Of these, 113 were retouched 

tools, including end3~rapers, borers, burins, becked knives, notched 

pieces, denticulates, sidescrapers, and handaxes. Table 7.10 

listed the pertinent indices. Layer 8 as a whole contained 560 

artefacts (228 tools). As an industry, laye~ 8 is similar to 

layer 9, a middle Acheulian. Found near the top of layer 8, an 

engraved "bone, shown in Figure 7.9, represents the oldest known 

engraving. All other engr~ved bones are at the oldest Upper Paleo­

lithic. 

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



Figure ?.8 

Tools from Pech I (after Bordes, 1972) 

I 





Figure ?.9 

Worked bones from Pech de l'Aze II: 

A. An engraved bone from an Acheulian 

level, one of the earliest engraved 

bones ever found (couche 8). 

B. A piereced bone from couche 4A, a 

rare piece in a Mousterian level. 

(after Bordes, 1972) 

\ 



A 

.B 



Figure 7.10 

Tools from Pech II, Mousteria.n of Achuelian 

Tradition A 
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Fieure '7.11 

Tools from Pech II, M0usterian of Acheulian 

Tradition B (after Bordes, 1972) 
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·~.-bl~ 7.2 Tool T:1pol ~o;:r, Couche 4, 

Pech de l'Aze I 

2, it~~icul Levallols flnke 

3. Lcvnllois poi1?t 

~etouched Levnllois point 

5. P-eudo-Levnllois point 

u, r:ou:<torinn :iolnt 

7. r;l•Jn:;a ted j :ousterian point 

11. .Jidc<:>Cr: !··_-=r, sin,;lc concr:?vr~ 

12, ::ideGcra::er, double strni,;ht 

l:;, .5idc~cr;o per, double strni.r;ht 
CC:":V':X 

14. :·10.~scro:-~1·, do•1bli; i;trai~h.t 
conc!lve 

15. :a,!esc~n:,er, double biconvez 

17. .:HdBGCr~rier, double convex 
conc&.ve 

l!unber To bl 

36 

135 

5 

0 

37 

20 

3 

l 

14a 

257 

61 

8 

23 

l 

23 

2 

8 

l'ercent!li;e 

0.1 

0 

0,1 

o.o 

3.6 

6,6 

1.6 

0.2 

0,6 

o.o 

o.6 

0,1 

0,2 

0,2 

0,8 

0 

!le~tric toe! 
Percentage 

0 

0,8 

0.1 

o.o 

5.6 

10.2 

2.4 

0.3 

0.9 

0,0 

0,9 

0.1 

0.3 

0.2 

0 

Tnble 7,2 (continu~d) 

Tool ::u·:.bcr '(ot::il 

21. ..\idcscrnper, nsyi::.tetricnl 

~2. ~idescrap0r, tron$V~rse 
strai;;ht 

23. Sidescra~cr, trnn~verne conve~ 

37 

7 

18 

24. Sidescr3per, t!"ttnsvcr~e concnve 2 

25. Sidescrapcr, retouch'Jd on the 154 
vcntrnl surface 

Side~croper, :ii th abrupt 22 
rcto•Jch 

28, ;)ldescrarer, bifaciel retouch 

29. Sidescrar.er, wi t:1 nl tcrn~te 
retouch 

31, Atypical endscraper 

32, l°'Jpical burin 

3f!., T•·pical borer 

35, Atypical borer 

36, Typlcni b11cked knife 

37, Atypicul b:::c:,cd knife 

38. i·Taturall:r bncl~"'d knife 

39. Pou~tori6n raclnttc 

l~O. Truncated ~)ieco 

41.. J:ous tcrlnn tranch'.lt 

42, ifotchcJ piece:; 

6 

56 

. 33 

32 

20 

38 

23 

33 

15 

28 

92 

163 

48 

6 

264 

r·erccn tuco 

O,'.) 

0,2 

o.~ 

0.1 

0,6 

0.2 

0,7 

1,4 

o.5 

0,8 

1,0 

0,6 

0,8 

0,4 

0,7 

2.3 

4.2 

1.2 

0,2 

6.7 

:-~-;._; LJ~ictr?J 

F~rccnt::~a 

1.5 

0.3 

0.7 

IJ, l 

6.1 

0.2 

1.1 

2.2 

1.2 

o,R 

l.~ 

0,9 

0,6 

1.1 

0,2 

1v.5 



Tal)le 7,2 (con tinu.o•.I) 

Tool riu'.':'!ber 'l'<:>t'.,l :~~~ttic ~od Tnble Piece 
Pt.~rccnt.1,;9 f•orcant:l.bC 7,3 Typol~c:t, Co;1chP. 4, 

l':lch de l'Aze I 
43. Denticuln te 459 . 11.7 18.2 

4lf, Bee bu!'lnan t1J «l torne .39 1,0 1. 5 
Pioco ilur.ibcr :~'!rc.,n t<:!;;tJ 

4:;. Flake, r~ t011ch':?tl on th!! 102 2,6 Flakes 
v~ntn.i.l :;.urr~:.c~ 3522 

lf6, lii:;ccll3n13011~ r42touchc1.l r10;;.e, 
Blades 

314 
11brur-t thic;: rl)to·Jch Points 

127 3,2 
49 

47. ?·:!see l l~n 9ouz r?to11ch<:-ci flake., 
'1 t<>rn~. tn ti1ic!~ r~t.,•1ch 

Trir.irnod flakos 21IB75 

113, l!izc11llo:incou.3 r-:- touch']d fb;:c, 
Tools 

2518 
Rb!"U!lt thin roto:ich Discs 

973 24.8 8 
49. IHscellnncous retcuch~d flal~e, Polyhedra 

alternat~ thin re to•1cl: 0 

50. Flal:e, bif'1Cial retouch 0~6 
lluclei 

22 275 

" Debris 
51, Tn~;ac rioint 19 0,5 0,8 3262 

52. l:otcl:ed trinn;,lo 21 0.5 0,8 
'fommerstones 

0 

~ 5. Fseudo-nicroburin 4 0,1 0.2 
Ubcellaneous (pigr.ients) 276 

54. Flnk~, notched end 32 0,8 1.2 
Palette __!. 

Total 35100 
5" Clr.:?vors 10 0,3 C,lf -" 

')6. Ila bot ( rlnnc) 0 0 0 Table ? .4 !law l!o't11rta1s·, CoucJ,e 4 
I 

57, Ate!"inn tnn:.rcd point 0 0 0 Material !iunber 
53. Ton;;e<i piece 1 o.o o.o 

59, Chopp<Jr 0 0 0 Flint 
33777 

60, lnvt;rso chop;•r.r 0 0 0 
:tuartz 

725 

61. Chop,,in<, tciol l 0,0 0,0 !Jar.alt 234 

62. f;i:;ccl l:,'.lllJOUj piece 184 1,,7 7,3 
Cobbles 

34 

63, Blattnpi t.zen 0 0 0 
Other : Red ochre 23 

64. Bif11ciol foliate 1 o.o o.o Yellow ochre 4 

39113 
Mno2 249 

Total 99.9 99,5 
Bone (utilized) 4 

( 2~·18) • 



Globulr.r 

Len. l lois flake 

L<Jnlloi:; point 

llucld Forn, Couche 4, 

Pech de l' Aze I 

Huttber 

79 

33 

4 

57 

18 

co 

1 

0 

80 

3 

Tuhla 7.6 C!iaractaristic Tec:hniquoa, Couche 4, 

Pech de l 'Aze I 

lion-Levo llois 

.:11ooth Fncto t tnd Dih<idrul Broken Di!lplnced 

Flu~;l'JS l'fl4 615 692 2297 261 

Point:; 0 2 27 1 0 

Blr.d<i3 222 94 64 192 16 

Tot"l: 6411 

Convex 

463 

8 

43 

Tublo 7.? 

Levallois 

Smooth 

Flakes ' 61f 

l'oint.:; l 

Blades 23 

Chnrccteristic te.~hniquon, Couche 4,, 

Pech de l'Aze I 

Facetted Diheclrul £rol;en UL:r1lnccd 

103 

4 

48 

40 

3 

6 

108 16 

0 (1 

58 8 

Tot"l: 589 

Convex 

8.5 

:~ 

11} 

To.i1lc 7.8 'i'ccl:nical l'nd l';r;1olo::;ical Indice::; and Ch:ir:ictori::;tic 

Grou;1:;, Couche 4, Pech de l 'Aze I 

I:!do:c Tohl He~ tricted 

Levalloi!i 13.41 

57.35 
~estricted F2c~ttin3 ·36.77 

f 
l3la<'e (Vc:.:allar) 11.32 

ypolo~ic~l Levalloia 4.5 0 
:>idescrar-er (Group II) 22.6 35.3. 
Total 1~cheul ian 

Unif~cial ~cheulian 1.1 1.7 
Eifaci.« 1 

Chnrcn ticn 

.Qulno 

'.lroup I: tools :I 1 - If 4.5 0 
Croup III: tools II 30 - 37, lfO 1.9 10.7 
Group I\': donticulnte>s 11.7 18.2 

llandnx 3.8 5.8 



'rablo 7.9 Technical and Typological Indices and Characterint: 

Grou,.s, Couche A, Pech de l'Aze I 

Index 

Levallois 

~accttine; 

Restricted Facettine 

Blade (lar.1ellar) 

Aypolocical Levallois 

Sidescra per (Group II) 

Total Acheul ian 

Unifacial Acheulian 

Bifacie.l 

Charentien 

Quina 

Group I: tools # l - 4 

Group III: tools# 30 - 37, 4o 

Group IV: dcnticulates 

Total 

13.5 

54.1 

27,0 

Restricted 

'fable 7 .10 Technical and Typological Indice~ and Chnr:ictcristic 

Groups, Couche 9, Pech de l'Aze II 

Index 

Levallois 

Facctting 

Restricted Facetting 

Blade (lar.iellar) 

Aypolocical Levallois 

Sidescraper (Group II) 

Total Acheul ian 

Unifacial Acheulian 

Bifacial 

Charentien 

Quina 

Handax 
Group I: tools 0 l - 4 

Total 

3.5 

35.5 

? 

? 

? 

20.0 

4.o 

? 

? 

? 

9,1 

Group III: tools # 30 - 37 1 4o 27 ,0 

Group IV: denticulates ? 

Res trictcd 
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is an Acheulian with 321 artefacts (Table 7.11), of which 116 are 

retouched tools. Layer: 7A contains only a few flakes, hut sor:ie 

of these show Levallois technique suggestive of the ~iousterian, 

while laye~ ?B contains 167 artefacts (62 tools), inclueing some 

sidescrapers, d.enticulates, and. notched pieces, but few Upper 

Paleolithic types, prepared on flakes 40% of ~·rhich are Levallois 

tyrie, again suggestive of the 1-:ousterian. Liayer 6 appears simi-

lar to 73, but contains very few tools, while layer- X is sterile. 

Several different types of hearths can be found in the Acheu-

lian strata. Hear the front of the cave are small elenentary hearths 

1.·;i th thin ash la~re:rs indicating the fires were of short dura ticn. 

Hearths paved by flat calcite blocks probably were used repeatedly. 

These hec:,rths, which average 1 m2 ::.n size, are also found deeper 

within the cave as are tho dug-out hearths. Dugout hearths &re known in 

thn Upper Paleolithic, but these represent the earliest, averaging 

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

with hyer?b where the- possible technological shift also occurs. 

Both layers 4D and 5 are almost sterile, except for a few 

scattered pieces, and some badly crushed pieces in layar 4D, the 

cryoturbated portion. Layer 4C2, ho<vever, contains 2638 artefacts 

re;,-;rescnting a 'l'y_::iical ?,:ousterian assemblage (Tnble 7 .12). Fig'l1re 

7 .10 shows sor:i.e of the tools ::'ram . layer 4C2, includin8' a very un-

usual composite burin-endscra:per, rare for the I:ousterian. Layer 

4Cl where prese11t is sterile. In l~yer 4-B, 6039 artefacts \·:ere 

fo··r..d belon::;~-nrs to a Denticl!:!.a te i-lousterian ('I'able 7 .13). In lt-A2 

only 337 2rtef:_~cts ;1ere found, while in layer 4Al 179 were found. 



·rahlc 7.11 Technical and Typological Indices and Charactei 

Grours, Couche 7c, Pech de l'Aze II 

Index 

Levallois 

Facctting 

Restricted Facetting 

Blade (laraellar) 

Ay?ological Levallois 

Sidescraper (Group II) 

Total Acheulian 

Unifacial Acheulian 

Bifacial 

Charentien 

Quina 

Group I: tools N l - 4 

Group Ill: tools II 30 • 37, 4-0 

Group IV: donticulates 

Total 

8.5 

34.5 

? 

? 

? 

? 

? 

? 

? 

Restricted 

Table 7.12 •rechnical and Typolocical Indice~ <lnd Cha,·:ictori::tic 

Groups, Couche 4C2, Pech de l'Az~ II 

Index 

Levallois 

Faccttin& 

Restricted Facetting 

Blade ( lar.1ellar) 

Aypolo5ical Levallois 

Sidescraper (Group II) 

Total Acheulian 

Unifacial Acheulian 

Bif'acial 

Chnrentien 

Quinn 

Group I: tools ii l - 4 

Group Ill: tools II 30 - 37, l+Q 

Group IV: denticulates 

Total Jle3tricted 

9.5 

50.8 

33.5 

6.o 

? 10.2 

? 37.8 

? 

? 

? 

? 

0 

? 



'faolc 7.12 Technical 2.nd Ty]Oolorrical Indicea and Chnractcri:; 

Grours, Couche l;B, Pech de l 1 Az' II 

Index 

Levallois 

Faccttine 

:?es lricte<l Facottin5 

Blade (la;,;ellar) 

Aypolocical Levallois 

Sidescraper (Group II) 

Total Acheulian 

Unif2cial Acheulian 

Bifacial 

Charentien 

Quina 

Total 

9.4 

48.9 

24.o 

9.4 

? 

? 

? 

? 

a.a 

Group I: tools /I 1 - 4 ? 

Group III: tools II 30 - 37, 40 60 9 

Group IV: dcnticulates 40.3 

Ile" tricted 

'rable 7.14 rrechnical and Ty~olo~;icnl Indices .:::nd Char~]ctcri:tic 

Grour:s, Couche 3, Pech de 1 1 Az; II 

Levallois 

FacettinG 

:tes Lrictecl. Foccttint; 

Blade (la:.1ellar) 

AypoloGical Levallois 

Sidescraper (Group II) 

Total Acheulian 

Unif2cial Acheulian 

Bifacial 

Charentien 

Quinn 

Group I: tools 8 1 - 4 

Group III: tools II 30 - 37, 40 

Group IV: denticulates 

Total 

29.1 

73.6 

64.6 

9.3 

23.5 

29.1 

? 

? 

? 

? 

0 

? 

lB.2 

? 

Ee" tricted 

'I 
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Both asser:ibla;;es 2 .. ppeE:.r to be ~;;.rpic::::l :,:ouste:'i<'.ln, as is tl1ELt of 

:layer 3, represented b:l 1261 artefacts (Table 7.14), anci. one 

piece of ?."'ed ochre. Of all the sublsvels in layer 2, only couCl1e 

2Gl-2 contains ~ore ttan 50 artefacts. ~ayer 2 na~1 be .:.i :~ui:ia 

~ousterian, but insufficient tools are present to be certain. 

It is curiou::; that the Denticuln te Ifousterian C.eposi ts 

of 413 are found nec:r tl:e =out:.;., 1·:hile !hose o.£: tL1e 'l'y~;ical :-:ou::;te::.·ian 

in 4C2 are found. deeper inside. Also note.ci. in several of the Li;i•ei:s 

were Groups of lice3tonc blocks assembled obviously by hu~ans, but 

for soi;1c unl~nm·rn T'Urpo~;e. Found the coi'.l:;:;osite lc.;;rer 4A (L:-~l-2), 

a bone fron an animal the size of a red deer has been bored, so~e-

thing rarely seen in Nousterian cultures. 

7.3.4.3 Pech da l'Az~ IV 

Layer Z contained 3851 artefacts of which 271 were tools, 

from a Typical Mousterian industry, as was layer Y with 1756 arta­

fa.cts (214 tools). In layer X, 13, 703 artefacts were. found (857 

tools), also from a Typical Mousterian. 

In layer J3, J3c contained 3330 artefacts (222 tools), 

J3b 9674 (941), 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 nunber of naturally backed knives, the presence 

of Kombewa flakes, the small size of many of the flakes, and the 

small number of sidescra.pers, and points. Unlike the Micromousterian 

which is simply a small version of the Housterian constrained by the 

size of the flint nodules, this is a purposefully small industry. 

Bordes (1976) calls it the Asinipodinn (Latin for Pach de l'Aze). 



Grou~s, Couche 

Index 

Lev2.1lois 

:1estricted Facetting 

Aypolocical Levallois 

Si1escrapor (Group II) 

Total /,cheul ian 

Unif2cial Acheulian 

Bifacial 

Ch:lrentien 

Quln<l 

Group I: tools ff 1 - 4 

Fl, Pech de l 1 Az' IV 

Total 

21.3 

Restricted 

? 

8.5 

1.4 

7 

? 

Group Ill: tools # 30 • 37, 4C 

18.o 
17.0 

Group IV: denticulates 

1rahlc 7.16 'I'echnicfll 2_i:d 'fy~olo,-:;icol I!lc::.ce::; ;~nd Ch00.~~1ctcristic 

Grou::s, Couche F2, Pech de 1 1 Az~ IV 

Index 

Levallois 

Fnccttine 

Restricted Facettins 

Blade (lar.1ellar) 

Aypolor;ical Levallois 

Sidescraper (Group II) 

Total Acheulian 

Unifecial Achoulian 

Bifacie.l 

Charentien 

Quina 

Group I: tools # 1 - 4 

Group III: tools# 30 - 37, 4C 

Group IV: denticulates 

Total 

5.4 

37.2 

21.9 

s.s 

lO.O 

? 

? 



'ra:Olo 7.17 'Pechnical and Ty,;olo3ical Indices and Chnr:.icteristic 

G1·ou::s, Couche F3, Pech de l 'Az~ IV 

I:ide:c Total Re~tricted 

Levt<llois s.9 
Fac.:ttin~ 41.7 

:<estricted Facctti:it; 26.2 

ElaJe (l:i:.;ellar) 6.9 

AypoloGical Levallois 27.4 

Sidescraper (Group II) ? 

Total Acheulian 6.2 

Unif:,cial f,cheulian 4.1 

Bi facial 2.1 

Ch<J.rentien ? 

Quinn ? 

Group I: tools .. : l - 4 27.4 

Group III: tools " 30 -37, 4-0 rr 6.4 

Group I'.l: den ticu!:! t.es 24.8 

Table 7.18 Technical and Ty~olo3ical Indices and Char:.ictcriotic 

Groups, Couche 14, Pech de l'Az& IV 

I:idex 

Levallois 

Faccttint; 

Restricted Facettint; 

Blade (lar.1ellar) 

Aypological Levallois 

Sidescraper (Group II) 

Total Acheulian 

Unifacial Acheulian 

Bifacial 

Charentien 

Quinn 

Group I: tools # l - 4 

Group III: tools # 30 • 37, 40 

Group IV: denticul&tas 

Total 

24.8 

25.6 

'2.6 

1.2 

l.4 

? 

? 

24.8 

9.5 

24.3 



T2,'1lc 7.19 Technical and Ty,.olo,;ical Indices and Chaructcrictic 

Grou,.s, Couche Il, Pech de l'AZe IV 

Levallois 

?C?ccttinc 

~csLricted Fecetting 

Elac',e (lar,1ellar) 

Aypolo~ical Levallois 

3idescrapar (Group II) 

Tot&l Acheul ian 

Unif&cial Acheulian 

Bifacial 

Charentien 

Q.uina 

Group I: tools J 1 - 4 

Group III: tools it 30 - 37, 40 

Group IV: denticule.tes 

Total 

11.2 

!1estricted 

? 

69.4 

0 

0 

0 

? 

? 

? 

? 

2.8 

Tahlc 7.20 Tecbnical and Tyi'.olo;;ical Inrlicc:; ~.i.nd Cha~~::ctt?ri:tic 

Grour-s, Couche I2, Pech de l'Aze IV 

Index 

Levallois 

Facet tine; 

~estricted Faccttins 

Blade (lar.;ellar) 

Aypolo5ical Levallois 

Sidescrapar (Group II) 

Total Acheulian 

Unifacial t.cheulian 

Bifacial 

Charentien 

Q.uina 

Group I: tools # 1 - 4 

Group III: tools it 30 - 37, 40 

Group IV: danticulates 

Total Ee~trictcd 

45.4 

52,6 

0 

0 

0 

? 

? 



Tahlo 7 0 22 Tec!mical and Ty?olo;;ical Indices ctnd Charoictcristic 

Grours, Couche J3a, Pech de 1 'Aze' IV 

Index 

Levellois 

Facet tine; 

::testricted Facetting 

Blr,Je (la: .. allar) 

AypolOGical Levallois 

Sidescrapcr (Group II) 

Total Acheulian 

Unifecial Acheuli3n 

Bifecid 

Churentien 

Quinn 

Gr"oup I: toolz ii l -
Group Ill: tools Ii 30 

Group I'!: donticuL~ tes 

4 

- 37, 40 

Total 

23.5 

56.5 

50.0 

6.4 

He~tl'icted 

73.0 

14.7 

0.1 

0.1 

0 

? 

? 

73.0 

4.9 

13.7 

Table 7.21 Technical end Typological Indices and Charactcriotic 

Groups, Couche J3, Pech de l'AZe IV 

Index 

Levellois 

Facottine; 

Restricted Fecettine; 

Aypologicel Levallois 

Sidescraper (Group II) 

Total Acheulian 

Unifacial Acheulien 

Bifacial 

Charon ti en 

Quina 

Group I: tools # 1 - 4 

Group III: tools H 30 • 37, 40 

Group IV: dcnticulates 

Total 

25.3 

56.4 

48.4 

'~e~ tricted 

66.6 

27.7 

? 

? 

? 

? 

? 

66,6 

? 

14.5 



Taolc 7.23 Technical and Typolo::;ical Indices nnd CharLlctcri3tic 

Grours, Coucha J3B, Pech de l 1Aze IV 

Index 

Leval leis 

!i'acottin~ 

:iestricted Facettine; 

Aypolosical Levallois 

Sidescraper (Group II) 

Tote.I Acheulian 

Unifacial Acheulian 

Bifacial 

Charentien 

Quina 

Group I: tools ff 1 - 4 

Gro11p III: tools # 30 • 37, 40 

Group IV: denticulates 

Total 

23.2 

53.9 

47.2 

· 5.8 

2.6 

? 

? 

68.7 

8.2 

'ra'hlc 7.24 1.Cechnical :::i.nd Ty~olo.~icn.l I:idice:; ;~::1 Ch~;~:;,_ctcrL:tic 

Grou:-s, Couche J3c, Pech de l'Az& IV 

Index 

Levallois 

Facet tine; 

~eslricted Facottine; 

Blada ( larJell2r) 

AypoloGical Levallois 

Sidescraper (Group II) 

Total Acheulian 

Unifacial Acheuli~n 

Bifacial 

Charentien 

Quina 

Group I: tools J 1 - 4 

Group III: tools# 30 - 37, 40 

Group IV: donticulates 

Total 

21.0 

12.7 

0.5 

0.5 

0 

? 

? 

57.2 

12.8 

16.4 



Table 7.25 Technical and Ty~olo3ical Indices and Char~ctcristic 

Grou:- s, Couche X, Pech de l 'Az; IV 

Index 

Levallois 

7nccttinr; 

:{estricteU. Facettins 

Blade (l;,1.;ell::tr) 

Aypolosicel Levallois 

3idescraper (Group II) 

Total .;cheul i&n 

Unlfacial ~cheuli3n 

Bifaci"l 

Ch[1rer.t.ion 

Qui!'!o 

Grou? I: tools J l - 4 

Group III: tools H 30 - 37, 40 

Group IV: donticul~te~ 

Total 

7.0 

38.6 

44.4 

i.o 

0.5 

0.5 

? 

? 

38,6 

l0.5 

9.2 

1rablc ?.26 Technical and T:n:olo3ical Ind.ice::; .::.nd ChrL .. ~cto::i=tic 

Grou)is, Coucho Y, Pech de l'Aze If 

Index 

Levallols 

Facet tine 

9estricted Facettins 

Blade (lar.iellar) 

AypoloGical Levallois 

Sidescraper (Group II) 

Total /,cheul ian 

Unif~cial Acheulian 

Bifacial 

Charentien 

Quina 

Group I: tools n l - 4 

Group III: tools H 30 - 37, 40 

Group IV: dcnticulntes 

Total 

17.2 

51.5 

41.8 

7.3 

Hestri~ted 

39,8 

30.3 

0 

0 

0 

? 

? 

39.8 

13.5 

12.4 



Table 7 0 27 Technical and Typological Indices and Chaructariztic 

Grou:.·s, Couche Z, Pech de l' Az' IV 

I:idex 

Levallois 

!i'accttine 

:lestricted Facetti:ig 

Blade (lamellar) 

AypoloGical Levallois 

Sidescraper (Group II) 

Total Acheulian 

Unifacial Adheulian 

Bifacial 

Charentien 

Quina 

Group I: tools ff 1 - 4 

Group III: tools ii 30 • 37, lj() 

Group IV: denticulates 

Total 

16.6 

56.o 

47.B 

9.6 

35.1 

48.4 

0 

0 

0 

? 

? 

35.1 

7.9 

8.7 
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The very top of layer' J3a, is called J3, but it is a Typical Hous-

terian. L~yer Jl and J2 were too poor to characterize, except as 

Mousterian. 'Layer 12, one of the richest with 1,010 tools among 

10,890 artefacts, also contained some Kombewa flakes, but is still 

considered to be a Typical Mousterian. Layer Il is also a Typical 

Mousterian represented by 1074 artefacts (116 tools). Both layer 

G and H were too poor to describe in any detail, although both were 

Mousterian. 

Contain~ng 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 fo~nd in ·layer j Fl (5297; 356) and F2 (3259; 215). 

Layers A through E were too poor to describe. Tables 

?.15 through 7.27 list the pertinent indices for the layers in 

Pech II. Figures 7.11 and 7.12 shews some of artefacts. 

In 1S09, C~pitan and Peyrony found a young child's sk~ll. 

~e ~ore sodern, but not unduly so for any Keanderthal child. The 

skull ,_,. ....... ~ 
•' r- .J 

found under 3 m of licestone blocks in on archoloGicnl 

layer 1 m thick, 10 en fron t~c to~, surrounded by ~ones and teeth 

b · · · - · a~... ·1r1r' -..a,· 11u1 r.-e·~ ir1 ··•'t< .• 'i· !·._._~ O". +o fro~ ovius, nor~e3, r~u uce~, G ~~, u i ~~- ~ ~, -- ~- - - ·• v 



Table ?.30 

CfJ'i'LLATlOfJ OF DATA FPO~ l'LCH IV, 
IJ'":HJr; SAMl'LFS 71'A1, 77f'AZ, 77PA3 

~AMPLF A GE E~R1W YIEL[S 

U-232 TH- 2 2 8 
I KA l (I( A) (%) 1%) 

on. 1 
77f'A 2-1 21.rt• 3.24 31 .1 'l 

21. 7 

c N~T INCLUOEr IN THE AVEPAGE DATE 

TH-230 

U-234 

.421 
• .216 

Tl<Ol!IUM CORF!::CT!ON USED CALCULATED AT I< = 1.25 

TH-2.10 u-2;1, (IJ-2 .!4) CC 1,c E !'.TI' f, T I 0 NS 

--------------TH-232 U-238 CU-23tll 0 U-238 T•i-232 
(PPM) (PPM) 

1.8 1.432?; 1. 4?) :5 • c 6$ .G6 
.2 • 1.023 • 1. ('.2 IS 

•>Of'CE';'flTS lHE YIJUllr,~·;T nGf POSSICLl NCT THE LO'flER ER'WR LIMIT CALCULATUl AT R 1.25 

~EPPES~NTS THE OLDEST AG~ PCSSI~LE, NOT TH~ UPl'LR Eh~OP 

1'~ble 7,.31 
CC1f"~El.A TIOfJ OF OAT A ~ PCf' P~CH I OUHR flFEGCIA 
u·.;;1-1r. 'HH'L rs ·77PA4, nrA~. 77PA6 

~(i~•PL~ AG[ (P<;Q'( YELCS rn-2 3u TH-.:.~O u-zsi. tU-2~4) CONCENTRATIONS 

--------------
U-£' 32 TH-228 U-23'• TH-232 U-2J8 CU-2.58 I 0 U-23~ TH- 2 .l 2 

(KA) CKAI ( %) I% I (PPM) IPPMl 

77004-1 0. 0 u 5 • O'l 4.8 • o 2 

• 6.6 

9.~ 
771'AS-1 37.2$+ 6.30 1'l.Z6 .346 6.4 2,7g5i 2. ZJ b $ • .;53 • 0 2 

g,3 • .03t 3.2 • .415 • 04 2 

1 'l. '~ 
77PA5-3 qg • G 20 ,56 25. 'l5 • 6 3g ~ 1000.0 2. u 8 7 2.435 • u I+ G , .. . "" 

16.8 • 0 78 • .351 , O'll 

.. 17. 0 
77PA"-1 3f>,5H .s.22 5'1. 2'l • 317 11.8 1. 152; 2. 28 "$ • 1 ~'!: • 0 1 

1S.4 + • 1 "u 2. 8 • • '+':lo • • C7J 

.. 19.3 
AV[DAGES gg. a 2.J67 2. 4.) 5 •Cl+ 

16.~ • 351 .53') 

rmT HlCLIJfJED IM THE AV<:Pf.GE DATE 

r 'I'll" ru 11 r;() OP[ c r ro IJ U~L fJ c.iLCUL1\ TEO AT R = 1.25 

;:it·~, ::cs~·.'1r-:; T II [ yP Ut: r,t· ·; f 1lH 1•(1 <;SI i!l E ~I GT THE LOflf R F. llRO~ L 1'11 r CALCi,;LA P:fl AT p 1.25 

_). fl [} ~ .. :) ·: r ·~ ~rP= IJL n •; T Ar, r Pr~srn1 r. Mil T !HF llPf'i" P f kPllP 



T::ible 7.32 
CAT A FROM PECH (;rJh'~t:t_A T!Orl OF 

US ING SAHf'LfS 77PA7, 77PA8, 

SAMr>LE AGf 

I KAI 

77PA1J -2 

77PA7-1 

77PA7-2 

'lf'Al-3 

'7PA8-3 108,3 

17PA 11-2 105.8 

77PA 11-3 3S0,0$ 

77rAR-1 12 8 ·" 

77pr. 11 - 1 136.5 

7RPA'J-1 134,9 

77PA9-2 

128,7 

+ 

t 
+ 

• 

+ 
• 

+ 

~llRO'l 

!KAI 

66.1 

42.0 

24.a 

22.<t 

o.o+ 

21. 3 

18.5 

r:;9. 8 

43.1 

32.1 

26.3 

J4.6 

27 .2 

I I Nf~ E>{ BRECGIA 
7 7PA 9, 77PA10, 

YIEUlS 

U-232 TH-228 
(%) (%1 

0. 00 65.25 

0. 00 40. 36 

u.ca 2.99 

o.oo 3. 02 

18.56 5. 09 

15.86 1.S. 98 

7.56 71. 83 

2.S.86 51. 9'l 

11.31 29.87 

a. <J3 32. 81 

60.99 0. 00 

t !lCJT !llC:llJ'l[[J HI Tll[ AVERAGf OAT[ 

77PA11 

rn-2Ju 
U-234 

• 648 
+ .183 

,668 
+ ,062 

.966 
+ .123 

• l26 
+ • 0?" 

• 770 
+ • 112 

.760 
+ ,069 

THORIUM CQRNECTION usro CALCULATED AT R !.?~ 

TH-2 30 

rn-232 

1.0 
+ • 0 

8.6 
3.0 

4.3 
3,5 

+ 
2g.5 
9 ,9 

? 1000.0 

10.a 
6.9 

.H.O 
• 14 .1 

2..i.O 

8 ·" 

8.8 
+ 3.8 

10.4 
+ 2.6 

t 

+ 

+ 

+ 

U-234 

u-238 

1. 3.i4 
,083 

1.281 
• 094' 

• 397:5 
.135 

1. 248 
.11i 1 

1.177 
• 216 

1.274 
.127 

1.1 b'i 
, l(;B 

1.225 
.121 

+ 

• 

(tJ-2Jid 

IU-238 I 0 

1.3~5 
• 07 '+ 

1•Ju3 
.031 

1. 32S 
, GZB 

1. 3.)\, 
.075 

1.329 
• 04 <:: 

1.371 
2 , c: • u ;> 

CONCEIHRA TIO NS --------------
U-238 TH- 2 3 2 
( PPMI (PPHI 

.Su 

• 01 

.os 

.02 

.10 I). 0 0 

• 0 9 .02 

•Y 9$ • 0 l 

.G9 .01 

,(j 9 .03 

.05 .01 

.18 

.12 



Table ?.33 
CuP~FLATIOtl OF CAT A FROM Pf:CH I 11 c. 4 
1rr1~r; S Ml''l FS 77f'A14A-O 

SAHPL[ A r;t FRROR Y IE L CS TH-2JO rn-nc U-234 !U-2.i4 I CON(,[ fi!DAT !Ol,S _________ .,. ____ 

U-23~ TH-22R U-234 TH-232 U-238 CU-2381 0 U-2 .O~ TH-232 
( Kiii P< A I !I.I (/.I !PPMI !PPl'I 

77PA14~-1 ~ 350.0$+ 40.37 62. 85 , 'l4R 1. 0 1. 3 0 g $ • u 2$ • 09 
(> 350.0+I • • 158 • • 1 .2J3 

( ~ 350.0•I 
77PA1"11-2 2C 1.nH 28. 70 40.42 1. CED 1.0 1. u~E~ 1. ocie $ .06! .21 

0. 0 • 096 .1 .092 

77PA14B3-1 Ii. G 0 13.44 1.1 .50 
.1 

(> 350.~tl 
77PA 14C-1 15E,'Jt+ 8,CB 2. 7g .847 3.6 1.10U 1.156$ .1;;$ .08 - 130. 0 .245 2.5 • ,182 

77PA14C-2 ~ 350.0'H 36.38 35.01 1. 0 13 6.0 1.025; • 0 8$ .04 
41 ,g. • .049 • ... • • 0 47 

77PA 140-1 a.co 18.67 1.9 .13 
• .3 

'f NOT IMGLUDfO IN THE AVERAGE DATE 

THORIUt~ C ORPEC TION USED CALCULATED AT R = 1.25 

" ~E P PE SUIT<; TflE YOUIJGE ST AGE POSSIBLE NGT THE LOflER l RROt! LIMIT CALCULI\ TEil AT R 1. 25 

;Jf_PPFSLNTS THE OLD' ST Al';[ PCSSlllLE, NOT Tiff UPP"R EPROR 
T ti TC' p• " ,.... n••"",.. •• • • .. ,,,, - . ..,.._ - ... - - - . 



'11able ?.34 
r::cR-><: LI• TI ON OF DATA FROM PECH 22, 8L '12. c •tD 
US I tl•i SAMPLC:S 77PA12 

:;A~PL[ A Gt Ei.>ROR YI EL OS TH- 2 30 rH-230 U-2.l<t IU-2.l4 l CONCENTRATIONS 
--------------U-232 Hi-228 U-2J<t TH-232 U-238 IU-2351 u U-2.lR TH-232 

(KA I IKA l 1% I ( % l (PPM) lf'Pn 

77PA12-1 350.0~· 5.% 11.70 3.532 22.8 .7620 .02~ • 0 1 
g. 2. + 6. 15 7 4 J. 5 • 1. 7tt1 

I~ 3SO.Otl 
77f'A ·12 - 2 f, 3. 21 + 6.72 42.23 .823 1.5 1.172f. 1. 20 5 j; • c ei .1(, 

J. 0 .124 • 1 + .227 

NOT INCLU~EO IN THE AVERAGE DATE 

THOPIUH SORRECTION USED CALCULATED AT N = 1.25 

'!EPR[';uns THf VOU.'lGEST AGE POSSiflLE NOT T~E LOwrn EfJf'(]fl Llr<IT CALGULATEO AT R 1.25 

?~PRESF~TS THE ULDEST AGE PCSSI~LE 1 NOT THE UPPER EHRUR 

Table '7.3':) 
CCHiC:LATir!~I Of- rA r A FPCM PE Cit II, c. 3 
u::; Irl r, 1td1f'LfS 77PA13 

~-.~"'PL£ ./\GE f;.>1.>(J~ VELCS TH- 2 .3 G TH-23~ U-23<t I IJ-2,I •;) CUt~CtN TRA T IOtlS --------- -----
U-232 TH- 226 U-234 TH-232 U-2.:i8 ( U-2.l o l 0 U-23~ TH- 23 2 

(KAI !KAI ( %1 1%1 IPP"11 IPP~ l 

77PAU-2 21.1~ 0. 0 0 • 906 '~ .11t1 
+ G • G 0 0 

2g,r, 
78PA13-3 1CJ.5i+ 22.&o J5.78 .729 .i. 5 1.208$ 1. 27 8 $ , G 6$ • 0 5 

25.3 • .065 • 3 + • 11 u .17 w 

• UOT !NCLUOlD IN THE AVEPAGE DATl 

TH~RIU~ CO~RECTION USEO CALCULATED AT R = 1.25 

?lPPESENT~ THE YOUNGEST AGE POSSIBLE NCT THE LOWER fR~OR LI~!T CALCULAT~D AT R 1.25 

~El'PESEtlTS T•iE OLDCST AGE f'CSS!l'Lt: 1 MOT THE UPPLR fRROP 



Table 7.36 
c1;huLAT!IHl OF r~P Fr<CM 7jVi~a~:·19PAY7, U'.::ING SAMf•LES 77PAloA, 77PA18 

SAN PL E AGE ERROR. YIE.LOS TH-230 TH-no U-234 IU-2.i41 CONCENTRATIONS 

--------------
U-232 TH- 2 2 8 U-234 T H-2 .SZ u-~.i a CU-2.i<ll 0 U-2 38 T H-2 3 2 

I KAI !KAI ('l.) 1:0 ( PPMI I PP Ml 

C? 350.0tl 
3,4 1. 76D $ 2.475$ .o 5$ .08 7!Pld6A-1 236.H• 12.go 10.33 1.031 

g1.1 + .121 + .s + • zgi, 

( ~ .150.0tl 
1.44'3$ 1.555$ • 1 IJ $ • 3'l 77PA 16'3-1 75.3$• 15.24 14. ':l9 .837 1. 0 

- ...... • .062 .1 • .116 

7 fl' 11 1 b fl - 2 35C.D$• 5,S'J 32. 91 • g 18 1.1 ,g4G$ • u j t • a 1 
-· -- " " .. • a 13 + ·" + ,082 

cc·~P,:LAT !ON OF CAT A FROH PECtl II' c "· U~lN'J ')AMPLtS 77 PAZ u 
:AMf'LL AGE Ei<R.OR YI EL OS TH-230 TH-2 30 U-2S4 I U-23'+1 CONCENTRATIONS 

--------------U-232 TH-228 U-2J4 TH-232 U-238 (lJ-23dl 0 U-238 TH- 2 3 2 
IKAl IKAI l'l.) 1%1 (PPM) ll--'PMl 

52.~ 
7PPA2u-1 61.0$+ 1.32 6.77 .458 17 .o 1.Jdt lo38't$ • il9$ .01 

39,7 + • 2i:9 25.0 + .750 + .%5 

+ 12. 9 
7 ;1PA2~ -2 su.1i+ 7.62 35.55 .523 2.9 1. 50iJ$ 1. 57(, $ .1 ~'.f • 1G 

12." + .044 .2 + .172 • 219 

NOT 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 

REPRESENTS THE OLDE.ST AGE PCSS!BLE, NOT THE UPP~R E~ROR 

THIS IS A CCMBitlH!UN ::JATE C:CR!VED FROM COH!l!NU.G THE lJ ANO TH DATA FRCM TWO OIFFE.RENT 
SUllSA:1PLES, ANO A'-; SUCH, SfiOIJL.0 BE f<EGARCEO AS QUESTIONABLE AT DLST, 



'l'a ble 7.37 

C: -~«fLA TIO~J OF fl AT A FROM PECH II, c. s. u ··, [t;(~ SAMPLtS l7Pl\15• 7~PA19 

SAHl'LE A GE ERROR YitLDS T H-230 rn-2 30 U-2J4 IU-2.S'+I CONCENTRATIONS ------- --------------U-232 TH-228 U-234 TH-232 U-238 IU-2Hl0 U-2 .:i8 TH-232 
(KAI IKAI II.I II.I IPPM) (PPM I 

( ~ :i 5 0. 0 .. , 
77f'Al.t;-1 241.n• 36.80 66. 3& .993 10.5 1.~iJ4 b 2.0llj; .~ 5$ .02 

7J. 6 .. .103 .. 1,6 • 171 

78f'A19-2 ". 0 0 51, 64 2.6 .a1 
.2 

$ tlOT INCLUDED IN THE AVERAGE DATE 

THORlUH CORRECTION USED CALCULATED AT R = 1.25 

'lEPRESENTS llH:. YOUNGEST AGE POSSIBLE NOT THE LOWER ERROR' LIMIT CALCULATED AT R = 1.2 5 

REPRESENTS THE OLOEST AGE PCSSIBLE, NOT THE UPPER ERROR 

TH[S IS A COMBINATION DATE CERIVED FRO~ COHRINING THE U AND TH DATA FROM TWG DIFFERENT 
SU~SAMPLfS, ANO AS SUCH, SHOLLO BE REGARDED AS UUESTIONAOLE AT OEST. 
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been de!)osi ted in the early 'Hfrr:i I or l~te ]iss 1:1, as ti:e bot to::: 

hl'..s expe:c·ie.!'lced a very coll climate, follo'\led by a cool damp climate, 

vith 21 to 350 trees present, co~parable to 4B or J~ in Pech II. 

?~om the ~alcoclirnatological reconstruc~ia~s nbove, Bordes 

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

7 .13. I3oth caves wer8 filled by sedit'errts in the Riss and, 'Jtir::i I. 

Durin3 the JUrm I/II, the sediments in Pech I vere completely vashcd 

out except for tha breccias adhering to the w~ll. Pech I vas sub­

sequentl~ filled by W«rn II sediments, ~hile de~osition in Pech II 

did not occur. Fro:n the end of the ~Hirn II until the Hid.::t.le As;es 

the cave was relatively untouched by either humans or the i:1roccsses 

o~ 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 Wurm: layers 

Z through G to the WurmII, and F through A to th~ Wurm I. 

7.3.7 Results 

Unfo~tunately, few definitive results have been obtained 

for Pech de l'Az~.. Like Nontgaudier, 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. Schw~rcz, some with the· help of 

M. Aitken and F. Bordes. 
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?.3.?.l Pech de l'Aze 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, ?7PA2 may be Wurmian, but it is not certain. 

until more dates can be obtained. 
~ 

Pech de l 'Aze I 

In thg outer breccia mass, three samples were collected 

from the middle of the mass, ?7PA4-6. None of the dates totally 

agree. The date with the vest yields is 77PA5-3, 99.0 : i~:~ 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 Wurm 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 ?.16, 77PA10 was collected 

from the dirtier travertine surrounding the stalagmitic boss, while 

77PA?, 77PA8, and ??PAll come from the boss, and 77PA9 from the 

basal flowstone be~~ath.the boss. Although 77PA10 gave no result, 

11 h th 11 ith f 128 7 + 34.6 K a t e o er dates agree we w an ~verage o • _ 
27

•
2 

a. 

Therefore, the inner breccia .. is a late Riss or Riss/Wurm deposit, 

similar in age to the outer breccia. 

7.3.7.3 Pech de l'Aze II 

77PA13 was a stalagmitic crust in layer 3, in Pech II. 

Although the ·error is rather large, the date of 103 5 +. 29.6 Ka 
• - 25.3 

seems reliable; out unconfirmed. If the date is accurate, then 
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the supposed. Wurm I sediments are actually Riss/W"urm. 

77PA12, 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, 77PA14A-D, also gave no reliable 

reliable dates, but had large amounts of ~)~h. 

Layer 6 contained a paper-thin stalabmi tie. growth which 

was sampled, 77PA16, 77PA17, and 77PA18, while 78PA20 was also 

collected from layer 6. None of the ages from 7?PA16, either 

A or B, can be used because there is a higher concentration of 

detrital thorium in them than that of 238u. 77PA20 seems to be 

12 9 52.8 . 
quite young, th~ dates ranging from 50.l : 12: 4 to 61.0 : 39•

7 
Ka, 

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

age. Bordes' interpretation for layer 6 was Riss II, not Wurm I. 

Layer 8 and 9 were sample4 respect~vely as 77PA15 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 

·~ 350.0 on the roof in the Mindel, 247.7 ?O.S Ka ago, to fall into the 

deposit at some later time. 

?.3.8 Conclusions 

As far as ce.n be determined from the few dates listed above, 

the history of Pech de l'Az~ was much as Bordes(l972) describes it. 

In Pech I, sediments and stalagmites were deposited from 

at least 130 Ka until 100 Ka in the Riss/W\irm, but most were later 

washed out by a Wurm I/II flood. Sediments accumulated in Pech II 

and IV, but neither are well dated. 



The dates on the breccia masses mean that the Mousterian 

tools embedded in them are much older than is conventionally 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 cou:d be obtained. Therefore, many of the problems which 

exist may remain unsolved. 

?.4 The Castelnaud Caves 

Abri Vaufrey and Grotte 13 are just t~o 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 Fault in 

the 1Uurassic window". Laville (19?5) bas studied Grotte 13 in de­

tail, but only pr9liminary reports mention Vaufrey (Bordes, 1972~. 

7.4.l The Hiatory 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). In 1930, R. Vaufrey also excavated at Vaufrey, 



Figure 7.21 

The cliffs near Vaufrey: 

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. 



~cale document down! 



Figure r/.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 abandoned it in favour of Africa. Although he did excavate 

r&ther extensively, little was ever published. He also 1tliscovered11 

and named about 30 other caves and abris along the local cliffs, 

incluaing Grotte 13. 

Above Vaufrey on the cliff top is a 3oy 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 ther~. Although he erected a fence to keep the 

BoyScouts 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 c~ves. Undercutting erosion attacking the softer 

strat~ 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 th~ scree slopes at their base. Until 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 ?.21B shows the extent of the undercutting at present. 

These softer strGt& are also causing the roof of Abri Vaufrey to 

stope upward, as small abris erode into the rocks just above the 

roof (Figure 7.22), and then collapse into the sediments below as 
, 
eboulis. 

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 characterist.ic 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 ot an a~rowhead. 

7.4.3 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. 

7.4.3.1 General Desc:iption 

Located in the cliffs overlooking Castelnaud about 50 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 botto~. 

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

the two faults which are the reason for the abri 1 s forCTaticn 

(Figure 7.24). 

7.4.3.2 Stratigraphy 

The stratigraphy in Va~frey, as shown in Figure 7.25, is 

from the top: 

O. Stalagmitic cap, very thin. 

I. Thermoelastic pla~uettes with little intersticial silt, 

bones, and Quina Mousterian 

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



Figure 7.24 

The two faults on which Abri Vaufrey is situated. 





Figure ?.25 

A diagramatic representation of the stratjgraphy 

in Vaufrey (Bordes, 1972). 





cultural levels. 

III. 
, . 

Light yellow silt with very altered eboulis. At the 

base is a stalagmitic nlancher:.. Mousterian artefacts. 

IV. Muddy silt with e'boulis and two archeological levels 

(Mousterian). The base has been soliflucted 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£). 

v. Dark brown sand with thermoelastic .eboulis, cemented, 

with Ty2ieal Mousterian. Figure ?.26. 

VI. Light brown, very similar to V, with large ~boulis near 

the front .. of the abri. !ypical Mousterian 

VII. 
I 

Calcareous sand with rare eboulis, yellow, with Typical 

Mousterian. 

VIII. Yellow calcareous sand without e'boulis. Typical Mousterian. 

IX. Yellow sand with plaquettes, soluflucted. Typical Mous-

terian. Figure ?.2?. 

x. Typical Mousterian 

XI. Subdivided into 3 layers: 

a. Typical Mousterian 

b. Mousterian of Acheulian Tradition 

c. Acheulian, not ..!.!!. &:!!E. 1 has been deposited flu--

via.Uy. 

XII. Eboulis, sterile. 

XIII. Fluvially deposited bear bones~ Q. deningeri. 

XIV. 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. 





Figure 7.27 

Couche 9, filled by plaquettes spalled from 

the roof. 





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). 



• 



' 



Figure 7.29 

The view from the cliffs at Castelnaud: 

The top picture looks along the Ceou, tributary 

to the Dordogne, shown in the bottom photo. 



' 
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Figure 7.28 shows the section near the back of the cave from layer· 

I to XI. 

7.4.3.3 Archeol08Y 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 few faunal remains, has a different patina 

from that of the Mousterian material. The Mousterian material 

is associatad 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. 

7.4.3.4 Ruman Remains 

Sometime between Vaufrey•s and Rigaud's excavations, the 

BoyScouts reputedly found a skull, presumably a Neanderthal. Un­

fortunately, all t~aces of the skull have been lost. (It probably 

sits in some aging Boy.scout• s closet.) In addition one tooth, 

maybe Neanderthal, was found in _layer I. 

?.4.3.5 PaleoAnvironments 

The basal sand in Vaufrey is thought to predate the Mindel, 

because of the U. denin~eri bones above it. It may even be Ville­

franchian. The bones, however, were deposited in the Mindel, and 

subsequently redeposited. Layers XI th~ough I, by 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 see 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. Sc21'.rarcz). 



t 



Figure 7.12 

Tools from Pech IV (after Bordes, 19?6). 
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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 titat 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

table for dating. 

One sample, ?8AV9 (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,-wh:ich 

appeared as if it was i!!, ~' lying flat, with the stalagmite up. 

No other stalagmttic material, however, was found in this level in 

the area. 79AV21 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 arc known, 

but mean nothing because only ene 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 uranium yields for unroasted samples, but most still proved 

to be undata.ble. Tables 7.39 through 7.43 list the analytical 

data, while 7.38 gives the sample descriptions. 

In layer III, a stalagmttic mound was sampled in five 

slightly different positions, 78AV1A-E, shown in Figure 7.30. 

Although 21 different attempts were made to date the samples, 

only four gave ages, three of which were from roasted samples. In 
. 232 

all cases, the amount of detrital Th equaled or exceeded the 

238 that of u in the sample. Therefore none of the dates are re-

liable. 

78AV5, ?8AV6, and 79AV18 all come from layer VII. Ex­

cepting 78AV6-3 for which the 232Th concentration equals that of 

238u, and 78AV6-4 for which the uranium concentration is higher 

than for any other subsample of 78AV6; the dates do agree. In 

fact even the lower limit of 78AV6-3 is in agreement. It is 

questionable, however, as 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 + 
62·° Ka is unreliable - 43.8 

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 layer IX, 78AV2, 78AV3, 



S!J~FI)E LOC.~TION DESCRIPTION THICKNESS DETHI1'US POROSITY CRY.'1'ALS BIOCLAST:; 2° GROWTHS LAYr;HING COl·:MUITS 

78AV5 sq J9, c White microxtln fst with 6 cm 0% 10% ang spar, 1110 Xtl edt;es 

7 top brown lam slightly convo- XO x 2110 mm meet to 

luted II lam form lam 

78AV6 si; I6. c Chalky beit;e microxtln opaque 5 cm 

7 fst with 1-2 mm lam, roof 

Spall? 

78AV7 sq G7 c Loose pieces of sparry grey- up to 3 

9 base brown trnasparent calcite xtls cm across 

78AV8 sq G7 c White-beige microxtln fst 2 cm 

10 top with thin lam 

78AV9 sq KlO Sample did not arrive. 

78AV10 sq K6 White microxtln fst with 6 cm 30% clay 20% ang av ~mm More clay, 

fs t cap faint lam 5% qtz Xl random pores on lam 

?BAVll Grotto Tan-brown microxtln .fst 2 cm 50% clay 25% rd 115 mm bone 50% pores More clay, Sparry 2~ growth av llZO 

sq J4 with faint lam 5% carb X2 random (=10% Of pores on lam x 2120 mm r~dially into 
+ 20 cm (biocl) total) pores; unsuit~ble for dating 

78AV12 Grotto White microxtln fst with 3 cm 10% clay 30% ang 1110 mm bone ? 5% of pores 

S<t J4 faint a re as of very white X3 random (=2% total) 

+ 30 cm dense calcite 

78AV13 sq K-LlO Brown calcite cemented breccia 4 cm 10% clay 60i'o ang v11riable: bone .t5% total Unsuitable for dating 

c 3-'• of sand and eboulis 5% qtz -rd 14 1110 - l mm 

15% carb random 
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?BAV?, and 78AV10. 78AV2 gave no useful results, but solutional 

vugs along its laminations and the low 234u/238u ratio compared 

with other samples in the abri suggest it has been leached of 234u, 

which would account for the age of ~350.0 Ka. The other samples, 

however, show some agreement when the data with the concentration. 

of 232Th greater than that of 238u are rejected (78AV3-5, 78AV3-6). 

The good yields for 78AV8-3 lend credence to the average age of 

226.3: i6~:§ 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 

age 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 78A.Vll and 

78AV12. Although 78AV11-2 was roasted, it still gave no useful 

date because the concentration of 232Th was much greater than that 

of 238u. Nor are the results listed for 78AV12 very reliable be­

cause of the high concentrations of 232Th. Although the age of 

+ 14.2 95.0 _ 13 •1 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 collectedfrom Abri Vaufrey, but 

most were either too small to date, or contained noticaable amounts 

of calcite detrital fragments. Conceivably, the samples dated may 

have contained carbonate detritus as well, although it was noted 

only in ?8AV1B and 78AV11, neither of which gave results. 
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?.4.3.8 Conclusions 

None of the results from Abri Vaufrey, except those for 

layer IX, are very reliable. Unfortusately, 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, .!l£i that of the strata in which the plaquettes 

are deposited. Therefore, there are no dates for the deposition 

of the sediments in Vaufrey. Perhaps, layer VII is about 150 

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'Aze, while the stalagmitic plancher in the grotto may 

be about lOOi:Ka old. 

Therefore, Abri Vaufrey experierced 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 ~boulis from thP, roof, and occu-

p~ed 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 232Th, low in uranium, and has 234u;238u ratios 

which average 1.3 - 1.4. More 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 «S of 1979. Therefore, 

the problem of dating Abri Vaufrey may remain unsolved. 
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7.4.4 Gretta 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 1Eglise. 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 

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 be8n 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 7.31 is a map of Grotte 13. 

To the north off Shanty's Nose are Diverticules 1 and 2. 

Diverticule 1, a room with active stalactites (Figure 7.33), is 

partially filled py a 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). 

7.4.4.a Stratigr•phy 

In section 1 in the Main G•llery, Laville noted the following: 

I. Thin (0.5 to 1 cm) plancher. 

1. Brown s•ndy silt with granular structures, locally 



Figure 7.31 

Plan view of Gr 0tte 13 (after Laville, 1975). 
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Figure ?.32 

Actively growing stalactites in Diverticule 1, 

Grotte 13. 

Figure ?.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 ~boulis from the walls. 

II. Stalagmitic plancher with lenses of silt and sand, 

fragments of stalagmites and stalactites. Locally, 

stalagmites grow up from this layer through layer; I 

2. Yellow brown sand, very friabl~ containing stalactites 

and stalagmites as in II. 

3. Cemented sediment which texturally appears to be as in 

layer 2. Rich in faunal remains. 

4. Brown silt, foliated, "crackle&'(sic), plastic when wet, 

with rare calcite concretior-s. 

5. White concreted calcite formed as lenses on the top 

of iayer 6. 

6. Reddish-brown unconsolidated sand, weathered into pla-

quettes, with many resistant calcareous concretions of 

irregular form. 

7. Hard compact reddish-brown sand rich in fine gravels, 
~ 

eboulis, and fauna. 

8. Sand like in layer 7, but not undurated. Many plaquettes 

and fine gravel. 

9. Reddish-brown sand rich in gravel, especially fine white 

calcite gravel with many large eboulis in the extreme 

east. 

10. Brown silty sand, foliated with many black bones and 

a few concretions of iron oxide. 

III. Stalagmitic nlancher, discontinuous, formed of plaquettes 

lying flat. More plaquettes to the east. 
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11. Brownish-red silt with small ~boulis and rare thin 

lenses of finer silt. 

12. Yellowish-brown sand, texturally similar to layer, 11, 

with some concretad gravels •. 

13. Yellowish-brown compact sand with demented fragments 

of the same colour with rare black spots, and much 

quartz gravel. 

14. Yellowish-brown silty sand, locally hardened with rare 

quartz gravels, illuvial concretions of sand and many 

black spots. 

15. Silty sand identical to layer 14, strongly cemented, 

layered into plaquettes. 

16. 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. 

l?a. Large sands with some silt, light brown to reddy-yellow 

in colour, with many quartz pebbles, rare cemented sand 

aggregates. 

l?b. Porous slightly silty sand, reddish yellow but cut by 

black and white beds, and obliquely crossed by a black 

zone. 

18. Five distinct layers of reddish-yellow to yellowish­

brown sand with many quartz pebbles, black spots at top. 

19. Reddish-yellow sand with rare quartz pebbles. 

20. Red sandy silt with hardened nodules. 
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21. Two layers of sandy silt, yellowish•red in colour, the 

bottom one containing illuvial concretions. 

Below larer 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. Superficial clay 

1. Upper stalagmitic plancher. 

2. Sand with lenses of microfauna either yellow or black. 

3. Lower stalagmitic plancher of varying thickness, with 

some sand lenses and bones of small mammals. 

4. A dark bro~n indurated sand. 

5. Black sand with lighter irregularities. Base is de-

posited in a gulley which washed out part of layers 

6 and 8 

6a. Stalagmitic plancher. 

6b. Breccia of bones, especially!!.• deningeri, which pinches 

out at the edges of the diverticule. 

?. Very localized discontinuous white clacite. 

8. Fossiliferous sandy silt with many .l!• deningeri at the 

base. 

9. Compact sand. 

10. Si 1 ty sand. 

11. Silty sand. 

Figure 7 .33 shows the Mindel/Riss boundary, l'tyer 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 13; 

A. The main gallery cut 1 

B. Diverticule l 

(after Laville, 1975) 
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7.4.4.3 Paleoenvironments 

Within Grotte 13, c~yoclastic 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 

paleo~limatic conditions except that they were moist and warm. 

In the Main Gallery, .!!.• 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 r~placed by the taller Canis lupus in the Mindel/ 

Riss. In Western Europe, ,!!. 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, Lavill.e (1975) attributes the lay~rs 

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. 

~· -
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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 l by H. La.ville. 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 future 

time more excavation is attempted in the Diverticule 1, it might 

'be possible. 

79GT7 was oollected from ap:i:1roximately 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 

?9GT8 was collected by Rigaud 1 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 sub~amples analyied we~e slices of the sample, cut to in-

elude all growth layers. 
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7.4.4.? Results 

Although the samples from Grotte 13, with the exception of 

78GT8, look as if they should be reasonably good for dati~g, many 

of the analyses gave low yields, which, coupled with the low uranium 

concentration, made it difficult to obtain good dates. Many of 

the samples contained high -.mounts of 23~h, in some cases excee-

ding the amount of uranium. Several samples were roasted to improve 

the yields. Table 7.47 lists the &ample descriptions and T-.bles 

7.44 to 7.46 the analytical data. Figure 7.35 shows 78GT1 and 

78GT5. 

78GT1, 78GT2, 78GT3, and ?8GT5 were all collected from 

couche II in the Main Gallery. 'lthough they vary slightly in 

stratigraphic position within the layer, they should all give the . 
same date. 78GT1-3, 78GT1-4, ?8GT1-5, 78GT3-3, and ?8GT5-3 were 

roasted before analysis. Excepting ?8GT2, which contains too 

much 232Th to make the date reliable, there is a bimodal distribu-

tion of 1he dates. 78GT1, which showed solutional pitting on its 

40 6 + 6.6 K upper surface averages • _ 6•4 a, while the others average 

+ 23.l 124.6 _ 22 •7 Ka, ignoring 78GT5-2 which has a very high uranium 

concentration for ?8GT5, 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 

cave, high amounts of detrital 232Th P1ague this deposit. 

In Diverticule 1, two stratigraphically equivalent subsam-

ples of 79<11'6 give significantly different ages. For 79GT6-2 the 

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

SAllFLE LOCATION DESCRIPTION 

78GT1 l·iG c. II White-grey macroxtln fst 

78GT2 MG c.II 

78GT3 MG c II 

bottom 

with one visible growth lam 

Grey-white macroxtln fst, 

porous appearing with a few 

growth lam 

White transparent macroxtln 

fst, with 2 major growth 

hiati, few minor growth lam 

at bottom, soda straws in base 

'!'lllCKNESS 

2-4 cm 

4 cm 

5 cm 

78GT4 MG c I Grey-white stg, uppermost lam 6 cm 

marked by yellow silt, brown 

lam near base, macroxtln, 

active stg 

78GT5 MG c II Beige microxtln stg, yellow 

78GT6 

stg above silt on some growth rings 

c. II 

Div 1 Beige-white macroxtln fst 

c. l & 3 with stg, soda straws near 

base, lam 5 mm apart 

78GT? llG c I Grey-white macroxtln fst 

with soda straws in middle 

red silt in growth lam 

4 cm 

high 

variable 

1-10 cm 

3 cm 

DETilITU;> POROSITY CRYSTALS 

10% clay 20% ang nriable 

5% carb XO 

5'~ qtz 

lmm - lcm 

random, 

Lfl.YERING 2° GROWTHS 

Clay concent- 80% rextlz 

rated on lam 

variable 20% ang Massive Clay concent- Relict spars 

0-10~~ XO av. 1-3 cm rated on lam, rextlz 

random 

variable 10-20% i2 - 1 mm 

// lam 5-25% 
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Figure 7.35 

Couche II, Grotte 13: 

A. 78GTl 

B. 78GT5 

(photos courtesy of H. Scl1'irarcz) 
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the 234u;238u ratio is ~ather low for ?8GT6-2, compared to those 

in layer . II of the Main Gallery. Therefore, ?9GT6-l may be an 

accurate age, 20.4 .:t 4.3 Ka, but one determination is not enough 

to say positively. 

Diverticule 2 contained nothing suitab1e for dating. 

7.4.4.6 Conclusions 

AlthOUJh the fauna in layers· 2 through 16 in the Main 

Gallery may be Nindelian, layer. II, the stalagmi tic 'Qlancher is 

apparently a Riss/Wurm deposit which was partially dissolved in 
,j 

the Wurm I/II. If this is accurate, however, where are the Kindel/ 

Riss and Riss depositsi 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 . III would solve this problem. Layer I is still 

undated. 

In the divarticule, layers 1-3, the stalagmitic Dlanche~ 

may be much younger than expected, as its lone date corresponas to 

Wurm III/IV. Layer 2 was assigned to the Mindel on the basis of 

one bear bone, from a layer which overlj;es a layer (5) which 

obviously .has been deposited.after fluvial erosion. Furthermore, 

there are no bear bones in the intervening levels. Therefore, the 

one bone may have been dissolved out of some other level and rede-

posited in layer 2. Therefor~ 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 fills ·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, travertine deposits 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, indica~ing 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/Wurm 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 l'Az~ and Abri Vaufrey also have experienced 

deposition of stalactitic travertine on their ceilings approximately 

225 to 250 Ka BP, and perhaps as far back as 350 Ka. These roof 

deposits later spalleu 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/Wurm, 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/Wurm deposits. 

Therefore, all the caves must have been formed long before the 

Riss/Wurm. 

The dates esta~Lished herein agree well with the ages de-

termined for the warm trend 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 l"Aze was Wurmian, the Mousterian here must predate the 

beginning of the Wurm I ·.by several thousand years. Al though it 

is uncertain, the thick sequence from Abri Vaufrey probably parti-

allJ predates the start of the Wurm as well, as both Pech and Vau-

frey contain Typical Mousterian facies in their sections, some of 

which are pre-Wurmian in Pech de l'Aze. 
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CONCLUSIONS 

In Southern France, there are several regional climatic 

phenomema whia.h 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 1n 

the Riss/Wurm 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 WUrm III/IV. 

In both areas, the Wurm I/II interstadial has affected the 

deposits. But in the Charente, speleothem was deposited, while in 

the Dord~gne, 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 in all the caves, they were all formed prior to the 

Riss. 

There is no question from the data presented that the Mous­

terian culture predates the beginning of the Wurm by several thou­

sand years. In Lach~5se, an approximate date for its development 
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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 

bad evolved before they developed the Mousterian culture. The two 

events are .!2!. contemporaneous. 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 und.atable by both procedures. Certainly the nature of the 

detrital contaminants in the travertines need to be studied, as 

does the trace element ~omposition for samples which consistently 

result in poor yields or dates ~ 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 traverti;.1es associated with their cultural ar­

tefacts. The many analyses done in the McM~ laboratories, and 

one or two others, have only skimmed the surface. 
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