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Thoughts on the Structure of the European Aurignacian,
with Particular Focus on Hohle Fels IV

By ROB DINNIS1, ALEXANDER BESSUDNOV2, LAURENT CHIOTTI3, DAMIEN FLAS4 and ALEXANDRE MICHEL5

Western Europe is often used as the basis from which to understand the Aurignacian of other regions. For some
there is good inter-regional chronocultural agreement, whereas others see significant difference. One region fre-
quently argued to differ is the Swabian Jura (southern Germany). In a recent contribution to this issue Bataille
and Conard (2018) describe the Aurignacian assemblage from Layer IV of Hohle Fels. They convincingly out-
line important similarities with the Western European Late Aurignacian. However, they also argue that it is
older than, and different from, the most comparable Western European assemblages, and therefore that it con-
tradicts an Aurignacian chronocultural framework built on Western European evidence. Here we assess this
claim, focusing on the sites used by Bataille and Conard in their comparison. Radiocarbon dates for Hohle
Fels IV of 33–30,000 uncal BP are no older than dates for Western European Late Aurignacian assemblages.
Most of the features of Hohle Fels IV argued to demonstrate its dissimilarity are, in fact, evident in the Western
European Late Aurignacian. One potential difference is the reported absence from Hohle Fels IV of microblades
with inverse/alternate retouch. However, due to the near absence of laterally retouched microblades and uncer-
tainty over whether the fine fraction has been searched we doubt the significance of this observation. Other
recent publications have similarly suggested that the Western European chronocultural model is incompatible
with other regions. In light of this we consider Eastern Europe. Despite some difference, reliable data point to
the pene-contemporaneity of characteristic bladelet/microblade technologies between the two regions, a pattern
that stratigraphies from sites across Europe are also consistent with. The biggest complicating factor is radio-
carbon dating, which has created a culturally complex picture that is inconsistent with all chronostratigraphic
data. We therefore offer some thoughts as to the use of radiocarbon dates for this period. Despite ongoing prob-
lems dates are still frequently presented with an unwarranted confidence in their accuracy. Their presentation
should instead explicitly acknowledge the method’s fallibility and its inferiority to more reliable evidence such
as chronostratigraphic patterning and tephra. When radiocarbon dates contradict a consistent chronostratigraphic
picture the burden of proof falls to those arguing the dates’ veracity. In these cases, the reasons for the discrepancy
between the radiocarbon and chronostratigraphic records require exploration.
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The Aurignacian sensu lato (ie, including the Proto-
Aurignacian; c. 36,500–29,500 uncal BP) is central to
our understanding of the Eurasian Middle–Upper
Palaeolithic transition and the coeval replacement
of Neanderthals by anatomically modern humans
(AMHs). Whereas there is disagreement over who
made other archaeological assemblages at the transi-
tion (eg, Bohunician, Chatelperronian, Uluzzian,
Streletskian), the Aurignacian is generally accepted
as having been left by early AMHs (Henry-Gambier
et al. 2004; Conard & Bolus 2006; Anikovich et al.
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2007; Henry-Gambier & Sacchi 2008; Hoffecker
2009; Bar-Yosef & Bordes 2010; Benazzi et al.
2011; 2015; Müller et al. 2011; Zilhão 2011, 2013;
Higham et al. 2014; Nigst et al. 2014; Hublin 2015;
Kadowaki et al. 2015; Fu et al. 2016; Hoffecker
et al. 2016; Roussel et al. 2016; Vishnyatsky 2016;
Bataille 2017; Gravina et al. 2018; Teyssandier &
Zilhão 2018). With the Aurignacian we see the
appearance or increased preponderance of behaviours
commonly considered ‘modern’ or characteristically
‘Upper Palaeolithic’, including art, music, personal
adornment, long-distance circulation of objects/
materials, and prismatic blade/bladelet and osseous
technologies. Aurignacian life was founded on hunting
and gathering and apparently included a particularly
high level of residential (and probably also logistical)
mobility, with personal gear in some cases transported
hundreds of kilometres (Bon et al. 2005; Bordes et al.
2005; Discamps et al. 2014; Anderson et al. 2015;
2018).

Material that is reasonably called ‘Aurignacian’
covers a remarkably wide geographical area. In
Europe, Aurignacian assemblages are found from
the East European Plain to the Atlantic and from
Britain to the Mediterranean coast, and comparable
material is found beyond Europe in the Levant and
further east in the Zagros region of Iran. The best
Aurignacian record anywhere is in Western Europe,
and particularly south-western France.

South-western France has an abundance of often
rich Aurignacian sites, including around 50 with
two or more Aurignacian layers. Some of these
multi-layered sites have especially well-stratified and
high-resolution sequences and have been recently
excavated using modern methods. The result is a large
corpus of good-quality data from which to reconstruct
change through Aurignacian time (Table 1).

Although the chronocultural scheme in Table 1 has
been formulated over many decades, research over the
past 20 years has permitted a better understanding of
what this diachronic assemblage variation is docu-
menting (eg, Lucas 1997; Bon 2002; Bordes &
Lenoble 2002; Chiotti 2003; Bordes 2005, 2006;
Le Brun-Ricalens et al. 2005; Michel 2010). All
Aurignacian phases saw production of lamellar tools
and it is now clear that their production also shaped
other aspects of the assemblages. Several typically
Aurignacian artefacts historically regarded as ‘burins’
or ‘scrapers’ – notably busqué/carinated burins and
thick nosed/carinated scrapers – are now known to

be microblade cores. As Aurignacian retouched lamel-
lar pieces served as constituent parts of composite
tools (Bon 2005; O’Farrell 2005; Pelegrin &
O’Farrell 2005; Normand et al. 2009; Teyssandier
et al. 2010; Anderson et al. 2016; Caux 2017) their
changing form, along with the changing form of
their parent cores, constitutes a tangible aspect of
material culture that changes through time. As a
result of this there is now consensus that
Aurignacian bladelet and microblade technologies
are key chronocultural markers (eg, Bon et al.
2010; Michel 2010; Teyssandier et al. 2010;
Anderson et al. 2015; Chiotti et al. 2015; Dinnis &
Flas 2016; Falcucci et al. 2017; 2018; Bataille &
Conard 2018).

Because of its quality, the south-western French
record is frequently used as a reference sequence
for understanding sparser and poorer quality archae-
ological records elsewhere. As a result, the extent to
which the south-western French scheme applies to
other regions is often discussed and debated (eg,
Michel 2010; Demidenko & Noiret 2012a; Flas
et al. 2013; Banks et al. 2013a; 2013b; Davies et al.
2015; Dinnis 2015; Dinnis & Flas 2016; Tafelmaier
2017; Bataille & Conard 2018; Bataille et al. 2018;
Teyssandier & Zilhão 2018) – some see it as a
good explanatory framework for the archaeological
record beyond the region, whereas others see impor-
tant chronological and/or cultural differences else-
where.

Over the past two decades, Conard and colleagues
(Conard & Bolus 2003; 2006; 2008; Conard et al.
2003) have argued that the Aurignacian of the
Swabian Jura in southern Germany is distinct from
that further west and represents a unique and localised
diachronic development. Early radiocarbon dates for
the lowest layers from Geißenklösterle (Conard &
Bolus 2003; Higham et al. 2012) have been used to
argue greater antiquity for the region’s Early
Aurignacian than elsewhere and, by extension, a pre-
cocious penetration of Early Aurignacian AMHs into
central Europe via the Danube corridor. In addition,
rich osseous assemblages and early radiocarbon dates
for some Early/Mid-Upper Palaeolithic layers have
been used to argue that Swabia was the source area
of cultural innovations such as Aurignacian and
Gravettian technical systems, art, and music, which
are only later more widely distributed across Europe –

the Kulturpumpe hypothesis (Conard & Bolus 2003;
2008; Conard et al. 2003; Higham et al. 2012).
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These intepretations therefore fundamentally reject the
notion that an Aurignacian chronocultural framework
built on south-western French evidence is applicable to
the Swabian Jura.

Testing hypotheses such as those of Conard and
colleagues is not straightforward, largely due to two
well-documented complicating factors. First is the
ongoing challenge of consistently producing correct

TABLE 1: CHRONOCULTURAL SCHEME DESCRIBING MAJOR CHANGES WITHIN THE SOUTH-WESTERN FRENCH
AURIGNACIAN

Phase Ka uncal
BP

Characteristic assemblage contents Example assemblages

Proto-
Aurignacian

36.5–35 – Production of modified, (relatively) long (2–4 cm)
microblades/bladelets with straight or only slightly curved
profiles. Retouch is usually inverse/alternate
(ie, Dufour bladelets, Dufour subtype), or direct
bilateral (ie, Krems points).

– Bladelet core types: production from blade cores or from
independent bladelet cores; burin–cores sometimes used, but
busqué burins absent; carinated scrapers rare or absent.

– Aurignacian retouch rare or absent.

Isturitz 4d1 & 4III; Le Piage
K; Gatzarria Cjn2; Les
Cottés E inf (Pradel) &
04 lower (Soressi/Roussel);
Dufour; Les Abeilles C.2;
La Ferrassie E’ (Peyrony),
K7 (Delporte)

Early
Aurignacian

35–33 – Production of modified mid–length (1–3cm) curved
but generally un– or only slightly–twisted microblades/
bladelets. Modified microblades/bladelets are rare relative
to Proto–Aurignacian and Late Aurignacian assemblages,
but examples with inverse/alternate retouch exist.

– Microblade core types: carinated/nosed scrapers; burin–
cores are rare or absent. Nosed/carinated scrapers have
wider scraper fronts than Late Aurignacian examples*.

– Aurignacian retouch common, including notched/
strangulated Aurignacian blades.

– Some assemblages include split–base points.

Pataud 14–11; Castanet;
Blanchard, Sector 4–5;
Brassempouy, Grotte des
Hyènes 2DE, 2F & 2A;
Les Rois B (Mouton/
Joffroy), 3 (d’Errico);
Roc-de-Combe C.7;
La Ferrassie F (Peyrony);
Tuto de Camalhot;
Caminade-Est F & G;
Gatzarria Cbci–Cbf;
Isturitz 4b

Late
(=Recent)
Aurignacian

33–31 (?) – Production of modified short (1–2cm) twisted microblades.
Retouch is usually inverse/alternate (i.e. ‘Dufour bladelets’,
Roc-de-Combe subtype).

– At some sites, production of unilaterally retouched
lamellar burin spalls (‘Caminade bladelets’).

– Microblade core types: burin-cores (including busqué
burins) and/or nosed scrapers; carinated scrapers are less
common and have narrower scraper fronts than Early
Aurignacian examples*.

– Aurignacian retouch rare or absent.
– At some sites, small flakes bearing retouched truncations
(‘Caminade scrapers’) produced from large end-scrapers
(Anderson et al. 2016).

Pataud 7; Roc de Combe 6;
Blanchard, Sector 1; Le
Flageolet I IX–VIII; La
Ferrassie H (Peyrony),
K4–H (Delporte);
Caminade-Est D2i & D2s

Final
Aurignacian

31 (?)–29.5
(?)

– Relatively poorly documented.
– Continuation of features characterising Late Aurignacian (?).
– Several approaches to microblade/bladelet production, but
with a general emphasis on longer (c.3–7 cm; Pesesse 2008),
more rectilinear products than in Late Aurignacian.

– Microblade types: burin cores, including busqué burins(?)
and burins des Vachons; some nosed/carinated scrapers.

– Aurignacian retouch rare (?).

Pataud 6 (?) ; Les Vachons 2
(Abri 1 & 2); La Ferrassie
H’ et H’’ (Peyrony),
G (Delporte)

Note only chronologically sensitive aspects of the assemblages are included. *For the sample detailed here (see below &
Table 6), median Early Aurignacian scraper front width is 25 mm compared to 17 mm for Late Aurignacian scraper fronts.
Radiocarbon chronology following Higham et al. (2011), Banks et al. (2013a; 2013b), and Bourrillon et al. (2018) plus two
unpublished radiocarbon dates of c. 29,000 uncal BP for the Early Gravettian of Pataud 5 (K. Douka, pers. comm.).
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radiocarbon dates for the period. Despite progress,
numerous recent publications leave no doubt that dates
still cannot be presumed correct, even when there is no
indicator of problems based on ancillary technical
information (eg, Alex et al. 2017; Reynolds et al.
2017; Barshay-Szmidt et al. 2018a; 2018b; Bourrillon
et al. 2018; Dinnis et al. 2019). However, despite this
being widely understood, radiocarbon dates are often
employed as the main or even sole evidence for regional
or site-specific origins or late persistence of specific arte-
fact assemblages. We discuss this issue further below.

The second obstacle is the challenge of isolating
unmixed archaeological assemblages. Most of Central
and Western Europe’s key sites are caves or rockshel-
ters, which are universally subject to post-depositional
disturbance of their sedimentary deposits (see, for
instance, d’Errico et al. 1998; Zilhão & d’Errico 1999;
Conard & Bolus 2006, 219; Bertran et al. 2008;
Conard 2009; Discamps et al. 2015). The question is
therefore not whether these sites’ archaeological assemb-
lages have undergone post-depositional movement,

but rather how extensive this was and how it affects
their interpretation. This problem is especially press-
ing at sites with multiple Aurignacian occupations;
taphonomic investigation is prerequisite before the
assemblage from an archaeological layer can justifi-
ably be treated as representative of a short amount
of Aurignacian time. When characterising diachronic
change in the Aurignacian both issues must be kept
in mind, in order to maintain, as far as is practicable,
an appropriate quality of data.

HOHLE FELS IV AND WESTERN EUROPEAN LATE
AURIGNACIAN ASSEMBLAGES

The Swabian Aurignacian’s relationship with the
Western European record was recently revisited by
Bataille and Conard (2018) in their analysis of
Layer IV of Hohle Fels (Fig. 1). Their study details
important similarities with the Western European
Late Aurignacian.1 However, they also stress that it
displays differences from Western European Late

Fig. 1.
Location of key Aurignacian sites discussed: 1. Maisières Canal; 2. Trou du Renard; 3. Roc de Combe; 4. Abri Pataud;

5. Hohle Fels; 6. Siuren I; 7. Kostënki
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Aurignacian assemblages and argue that it is older.
Therefore, they conclude, Hohle Fels IV represents a
regional facies that ‘challenge[s] the claim that the
typo-chronological system from Southwestern
Europe can be applied to the Central European
Aurignacian’ (Bataille & Conard 2018, 1).

We here examine this assertion. Given the presence
of busqué burins in Hohle Fels IV, appropriate
Western European assemblages for comparison
include those suggested by Bataille and Conard
(2018): Trou du Renard and Maisières Canal in
Belgium, and Abri Pataud and Roc de Combe in
south-west France (Fig. 1). Although we refer to other
assemblages, our primary focus is therefore Late
Aurignacian material from these four sites.

Hohle Fels, Baden-Württemberg, Germany
Hohle Fels has yielded an archaeological sequence of
Middle Palaeolithic, Aurignacian, Gravettian, and
Magdalenian, with the Aurignacian spanning seven
horizons or sub-horizons over a depth of 1 m
(Bataille & Conard 2018). With multiple levels, size-
able lithic and osseous artefact assemblages, recent
excavation with modern techniques, and intensive
programs of radiocarbon dating, Hohle Fels is, along-
side Geißenklösterle, the most important Swabian
Aurignacian sequence.

For Bataille and Conard (2018) to conclude that
Hohle Fels IV ‘challenge[s] the claim that the typo-
chronological system from Southwestern Europe can
be applied to the Central European Aurignacian’ they
implicitly show that they consider the assemblage to
be unmixed and reflective of a relatively short period
of activity. As a basis for the present discussion we
therefore do the same. It must be noted, however, that
the Hohle Fels IV assemblage cannot per se be treated
this way. The assemblage is bracketed by Aurignacian
layers above and below and, judged by the distribu-
tion of finds given by Conard (2009, 249), there are
no intermediate sterile deposits. Stratigraphic prob-
lems in parts of the Hohle Fels sequence have
already been documented (Conard 2009; Taller &
Conard 2016) and others are surely present. As
Bataille and Conard (2018, 2) point out, their study
is part of ongoing work that will, we assume, include
comprehensive taphonomic investigation of the
sequence. This work will help to determine whether
straightforward comparison of Hohle Fels’ individual
layers with those from demonstrably well-stratified

sites like Abri Pataud and Maisières Canal (see below)
is appropriate.

Maisières Canal, Hainaut Province, Belgium
Better known for its later Maisièrian assemblage
(Pesesse & Flas 2012; Touzé 2018), the open-air site
of Maisières Canal has also yielded a small but well-
stratified Late Aurignacian lithic assemblage, excavated
between 2000 and 2002. The total of 2872 lithics
includes small pieces. Stratigraphic, technological, and
refitting analyses indicate that the assemblage represents
a single/short period of activity (Miller et al. 2004).

Trou du Renard, Namur Province, Belgium
Excavation of the cave site of Trou du Renard in 1900
led to the discovery of a Late Aurignacian lithic assem-
blage of c. 500 pieces. The Aurignacian Layer B was
bracketed above and below by archaeologically sterile
deposits. Despite the antiquity of the excavations the
lithic assemblage includes very small pieces (Van
den Broeck 1901; Rahir 1914; Dinnis & Flas 2016).
Correct radiocarbon dating of the assemblage has
not proved possible (explained below), but available
dates and the composition of the layer’s faunal assem-
blage are consistent with its position in Marine Isotope
Stage 3 (Dinnis & Flas 2016). Based on descriptions of
the assemblage’s discovery and its notably restricted
technotypological profile it probably results from a
single occupation or a few occupations over a brief
period (ibid.).

Abri Pataud, Dordogne, France
Chiefly excavated by Hallam Movius in 1953–64
(Fig. 2), Abri Pataud’s 14 archaeological layers span
the Early and Mid-Upper Palaeolithic. The basal nine
layers cover the Early and Late Aurignacian, with a
probable Final Aurignacian component to the upper-
most Layer 6. Abri Pataud stands as the best-stratified
Aurignacian sequence in south-western France and
among the very best Early Upper Palaeolithic sequen-
ces anywhere. Movius’s methodical recording of his
excavations means that spatial analyses are possible
and although the retention of smaller pieces varied
between layers it was generally good. Importantly,
Pataud’s archaeological layers were separated by
éboulis layers of, sometimes large, limestone clasts
but only few archaeological objects. These layers of
éboulishelped to limit post-depositionalmixing between
the main archaeological accumulations. Although the
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validity of some of Movius’s sub-layer delineations can
bequestioned, taphonomicworkandradiocarbondating
have confirmed the overall quality of the sequence
(Chiotti 2005; Michel 2010; Higham et al. 2011).
The assemblages from most of Pataud’s Aurignacian

layers are sufficient for good technotypological character-
isation (Chiotti 2005) and, setting aside the fine detail,
chronocultural change through the sequence is mirrored
at other south-western French sites that have fewer and/
or less well-stratified layers.

Fig. 2.
Excavation of Abri Pataud under the direction of Hallam Movius, 1958. Movius’s installation of a permanent grid system
was one of the innovative methods he employed to ensure a detailed record of material recovered (©MNHN archives)
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Bataille and Conard (2018) explicitly compare
Hohle Fels IV to Pataud 8 and 7. Here we also com-
pare it to the overlying Layer 6, due to the presence of
busqué burins and the potential chronological conver-
gence with Hohle Fels IV. For the sake of simplicity,
Layer 7 is here treated as one unit (ie, Layer 7
Lower and Upper are grouped together).

Roc de Combe, Lot, France
The cave site of Roc de Combe has yielded an important
Middle Palaeolithic and Early/Mid-Upper Palaeolithic
sequence. Carefully controlled and systematic work
was undertaken by J. Labrot and F. Bordes in 1966,
demonstrating a well-stratified sequence within the
cave mouth (Bordes & Labrot 1966; Bordes 2005;

TABLE 2: RADIOCARBON DATES FOR HOHLE FELS IV AND FOR WESTERN EUROPEAN LATE AURIGNACIAN SITES WITH
WHICH BATAILLE & CONARD (2018) MAKE THEIR COMPARISON

Site Layer Sample Date uncal
BP

Error Lab. code Notes Reference(s)

Hohle
Fels

IV Charcoal 28,750 750 OxA-4980 – Conard 2009

IV Bone 30,040 210 KIA-32057 Impact fracture
IV.6 Bone 30,110 �220/–210 KIA-32060 Humanly modified
IV.6 Bone 30,420 220 KIA-32058 Impact fracture
IV.6 Bone 30,460 �250/–240 KIA-32059 Humanly modified
IV Bone 31,100 600 OxA-4600 –

IV Charcoal 31,160 �1530/–1280 KIA-18879 –

IV Bone 32,470 �290/–280 KIA-16037 Humanly modified
IV Bone 33,090 �260/–250 KIA-16036 Humanly modified

Trou du
Renard

B Bone 27,920 210 GrA-28196 Humanly modified; visibly
glued

Flas 2005;
Dinnis &
Flas 201627,090 240 OxA-25771

B Bone 25,720 210 OxA-25510 Dinnis &
Flas 2016

Maisières
Canal

N/A Humic
fraction

30,780 400 GrN-5690 Higher in the geological
sequence than the
archaeological assemblage

Haesaerts &
Damblon
2004

Abri
Pataud

6 Bone 31,200 400 OxA-21681 – Higham et
al. 2011

6 Bone 31,850 450 OxA-22778 Impact fracture
6 Bone 31,250 400 OxA-21676 Humanly modified
6 31,270 390 OxA-21677
7 Bone 32,400 450 OxA-21583 Humanly modified
7 Bone 32,200 450 OxA-21584 Humanly modified
7 Bone 32,150 450 OxA-2276-20 Humanly modified
7 Bone 32,850 500 OxA-21680 Humanly modified
8 Bone 31,300 400 OxA-21582 Humanly modified; Flagged as

partial outlier by Higham
et al. 2011

8 Bone 33,050 500 OxA-2276-19 Humanly modified

Roc de
Combe

5 Bone 28,500 700 OxA-1441 – Hedges et al.
19905 Bone 32,000 1000 OxA-1259 –

6 Bone 25,500 1200 OxA-1260 Both demonstrated to be
incorrect by older dates from
overlying Layer 5

6 Bone 27,500 500 OxA-1315

Note only the more recently produced dates of Higham et al. (2011) for Abri Pataud are given. Thier dates are internally
consistent through the sequence, and agree with the generally well-stratified nature of the Aurignacian layers and the haitus
between them and the overlying Mid Upper Palaeolithic Layer 5
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Michel 2010). The Aurignacian of Roc de Combe com-
prises an Early Aurignacian assemblage from Layer 7
and Late Aurignacian assemblages from the overlying
Layers 6 and 5 (Bordes & Labrot 1966; Bordes
2005; Michel 2010). A small sterile layer separated
Layers 7 and 6. Although there was no sterile layer sep-
arating Layers 6 and 5 taphonomic investigation
revealed no significant indication of mixing between
them (Michel 2010, 243–8), thereby supporting the
stratigraphic separation of the layers’ assemblages.

In their comparison, Bataille and Conard (2018)
explicitly refer to the assemblage from Roc de
Combe 6. Due to the presence of busqué burins, we
also consider the overlying Layer 5.

CHRONOLOGY

Bataille and Conard (2018, 38) claim that Hohle Fels
IV is ‘older than most of the western European Roc-de-
Combe [ie, Late] Aurignacian sites’, citing Maisières
Canal as a possible exception. Without reference to spe-
cific assemblages this statement cannot easily be assessed
but we can compare radiocarbon dates from Hohle Fels
IV with dates from sites with which Bataille and Conard
(2018) explicitly compare it:Abri Pataud,RocdeCombe,
Trou du Renard, and Maisières Canal. Radiocarbon
dates relevant to Late Aurignacian assemblages from
these sites are given in Table 2.

The most widespread problem for successfully
radiocarbon dating the Early Upper Palaeolithic is
the incomplete removal of exogenous carbon which
commonly leads to radiocarbon dates being errone-
ously young (Higham 2011). With this in mind,
there is good reason to reject dates for two of the
assemblages in Table 2.

First, the dates for Roc de Combe Layer 6 of 25,500
± 1200 BP (OxA-1260) and 27,500± 500 BP (OxA-1315)
are contradicted by two older dates for the overlying
Layer 5. In the absence of evidence for stratigraphic prob-
lems with these two layers it can be concluded that the
Layer 6 dates are incorrect (as per a comment by
P. Mellars noted in Hedges et al. 1990, 102). The dates
from Trou du Renard can also be rejected. Two cut-
marked bones associated with an apparently single- or
short-occupation Late Aurignacian assemblage produced
three dates of c. 28–26,000 uncal BP. The dated bones
have visibly been treated with conservation materials
and, as recent work has confirmed (Reynolds et al.
2017; Dinnis et al. 2019), this alone is enough to treat
them as minimum ages only. They are also younger than

the appearance of Mid-Upper Palaeolithic assemblages
across Europe (Jöris et al. 2010; Higham et al. 2011;
Table 1). Like those from Roc de Combe 6, the Trou
du Renard dates should therefore be rejected.

Comparison can instead be made between Hohle
Fels IV and the Late Aurignacian of Maisières
Canal, Abri Pataud 8, 7, and 6 and Roc de Combe 5
(see Tables 2 & 3; Fig. 3).

Following Haesaerts (2004; Haesaerts & Damblon
2004), the single radiocarbon date from Maisières
Canal (Table 2) comes from a position in the sequence
higher than the Late Aurignacian assemblage, and
therefore provides a terminus ante quem for the occu-
pation. Based on extrapolation from a dated sequence
in the Netherlands, Haesaerts (2004; Haesaerts &
Damblon 2004) conclude that the palaeosol contain-
ing the Maisières Canal Late Aurignacian material
dates to c. 33–32,000 uncal BP.

The radiocarbon dates from Abri Pataud and Roc
de Combe 5 instead come from material within their
archaeological layers. Higham et al. (2011) report

TABLE 3: CALIBRATED AGE RANGES (68.2%) FOR THE
CALIBRATED RADIOCARBON DATES SHOWN IN FIG. 3

Site Layer Lab. code Range
(68.2%) cal
BP (Calpal)

Range
(68.2%) cal
BP (OxCal)

From To From To

Hohle
Fels

IV OxA-4980 33900 32400 33600 31900
IV KIA-32057 34500 34100 34300 33900
IV.6 KIA-32060 34600 34100 34400 33900
IV.6 KIA-32058 34800 34300 34700 34100
IV.6 KIA-32059 34900 34300 34700 34200
IV OxA-4600 35900 34600 35700 34400
IV KIA-18879 37800 34100 37300 33700
IV KIA-16037 37800 36200 36800 36000
IV KIA-16036 38300 36800 37800 36700

Abri
Pataud

6 OxA-21681 35700 34700 35600 34700
6 OxA-22778 36800 35200 36300 35200
6 OxA-21676 35800 34800 35600 34700
6 OxA-21677 35800 34800 35600 34700
7 OxA-21583 37800 36000 37000 35700
7 OxA-21584 37600 35800 36700 35500
7 OxA-2276-20 37600 35700 36600 35500
7 OxA-21680 38200 36500 37700 36200
8 OxA-21582 35800 34800 35700 34800
8 OxA-2276-19 38400 36600 38000 36500

Roc de
Combe

5 OxA-1441 33700 32300 33300 31600
5 OxA-1259 38000 35100 37300 34800

Produced using OxCal (Bronk Ramsey 2009; Reimer et al.
2013) and Calpal (Weninger et al. 2016). The radiocarbon
dates and sample information can be found in Table 2
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Fig. 3.
Calibrated ages for radiocarbon dates listed in Table 2 from Hohle Fels IV and selected Western European Late Aurignacian
assemblages. Maisières Canal is excluded as the radiocarbon date does not date the archaeological horizon (see text). Figure
produced using OxCal 4.3.2 and IntCal13 (Bronk Ramsey 2009; Reimer et al. 2013). Table 3 contains calibrated age ranges

for these dates produced using Calpal and OxCal
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four dates of 32–31,000 uncal BP for Pataud 6, four
dates of 33–32,000 uncal BP for Pataud 7, and two
dates of 33,050 ± 500 BP (OxA-2276-19) and
31,300 ± 400 BP (OxA-21582) for Layer 8. The latter
date was one of two partial outliers detected by
Higham et al. (2011) from their suite of 32 dates from
Pataud’s basal ten layers. The weight of evidence sup-
porting the coherence of the Pataud sequence and the
four older dates from the overlying Layer 7 indicate
that this single date is an underestimate. Roc de
Combe 5 has produced two dates on bone of
28,500 ± 700 BP (OxA-1441) and 32,000 ± 1000 BP

(OxA-1259). These dates should be treated cautiously,
due to their large errors and the fact that they were
produced at the Oxford Radiocarbon Accelerator Unit
prior to the implementation of current pre-treatment
techniques. That said, they are unlikely to overestimate
the age of the dated samples (Higham 2011) and they
can therefore be viewed as providing a minimum age
for the layer as well as for the underlying Layer 6.

Radiocarbon dates for Late Aurignacian assemblages
from Pataud 8–6, Roc de Combe 5, and Maisières
Canal therefore indicate an age of c. 33–30,000 uncal
BP (≈38–34,000 cal BP), with the most reliable
data suggesting an age of c. 33–31,000 uncal BP

(≈38–35,000 cal BP) (Tables 2 & 3; Fig. 3).
Radiocarbon dates for Hohle Fels IV are in good

agreement with this (Table 2 & 3; Fig. 3). Excluding
the layer’s single youngest date, all dates lie in the
range 33–30,000 uncal BP (≈38–34,000 cal BP). Six of
these eight dates cluster between 30,040 ± 210 BP

(KIA-32057) and 31,160�530/–1280 BP (KIA-18879),
potentially suggesting that a large part of the Layer IV
assemblage has a chronological position towards the
end of the 33–30,000 uncal BP range. Bataille and
Conard’s claims that Hohle Fels IV is older than most
Western European Late Aurignacian assemblages and
that ‘the early dates of the [Hohle Fels IV] assemblage
: : : speak against a chronological interpretation as late
Aurignacian’ (Bataille&Conard2018, 38) are therefore
not supported by the data.

COMPARISON OF ARCHAEOLOGICAL ASSEMBLAGES

As well as claiming an older age for Hohle Fels IV,
Bataille and Conard (2018) also argue that it is signif-
icantly different from the Western European Late
Aurignacian. We were able to isolate six features of
Hohle Fels IV that in their view mark it as different,
each of which we address in the following sections:

1. The use of soft stone hammers in blade production.
2. The presence of ‘Aurignacian’ retouch.
3. The presence of carinated/nosed scrapers along-

side busqué burins.
4. The presence of Mladeč points.
5. A prevalence of lamellar burin spalls and preva-

lence of on-axis rather than off-axis lamellar
products.

6. An absence of microblades bearing inverse/
alternate edge retouch (ie, Dufour bladelets).

An additional argument put forward by Bataille
and Conard (2018) was omitted from our analysis.
For them, ‘pointed blades’ have been claimed as a
feature of the Western European Early Aurignacian.
Based on this premise, Bataille and Conard (2018)
argue that their presence in Hohle Fels IV contradicts
the Western European record. However, none of the
sources they refer to (ibid., 42) in support of their
premise actually mentions Western European Early
Aurignacian pointed blades. We therefore consider it
unnecessary to address this argument. Finally, Bataille
and Conard (ibid., 35) also highlight similarity of
blade thickness and profile in Hohle Fels IV and at
Geißenklösterle. It is unclear whether this observation
is evoked as evidence for Hohle Fels IV’s incompatibil-
ity with the Western European scheme. We therefore
do not consider it in detail but for the sake of thor-
oughness we can point out that, based on Bataille
and Conard’s (2018) blade thickness and profile data,
the blades from Hohle Fels IV fit well with those in
Western European Late Aurignacian assemblages
(Flas2004;Michel2010;RD,LC,DF&AMunpublished
data).

The comparison of Hohle Fels IV and the Western
European Late Aurignacian presented below relies on
data for Hohle Fels IV from Bataille and Conard
(2018). Where possible, we have therefore used their
preferred units of analysis, notably categories of different
lamellar products:

• Bladelets: width 7–12mm
• Microblades: width <7mm
• Lamellar burin spalls: width<12mm, two ventral
faces, triangular/trapezoidal cross-section

Soft stone percussion
Noting esquillements de bulbe (sensu Pelegrin 2000,
79) on some blades in Hohle Fels IV, Bataille and
Conard (2018, 30) conclude that soft stone hammers
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were used. They suggest that this differs from the
Western European Late Aurignacian, where organic
hammers were used (Bataille & Conard 2018, 35).
In support they cite Dinnis and Flas’s (2016) study
of Trou du Renard, which identified only evidence
suggestive of organic hammers. In this regard Trou
du Renard is like Late Aurignacian assemblages from
Maisières Canal and Pataud 7 (Flas 2004; Chiotti
2005; Michel 2010). Evidence for soft stone percus-
sion has, however, been described at other sites,
including for blade production in Roc de Combe 5
and Le Flageolet 1 Layer G, and small blade/large
bladelet production in Pataud 6 (Pesesse 2008;
Michel 2010; Dinnis & Flas 2016). Soft stone percus-
sion therefore cannot be viewed as distinguishing Hohle
Fels IV from the Western European Late Aurignacian.

‘Aurignacian’ retouch
A prevalence of ‘Aurignacian’ retouch is regarded as
typical of the Western European Early Aurignacian
(eg, Djindjian et al. 1999; Teyssandier & Zilhão
2018). Particularly typical are large blades bearing
Aurignacian retouch (=Aurignacian blade), some-
times with lateral constrictions produced by this
modification (=strangulated/notched Aurignacian
blade). Aurignacian retouch is generally understood
as scaled, profound, and well-marked (Demars &
Laurent 1992, 78), with the most characteristic
pieces having undergone multiple phases of edge

modification and bearing additional stepped retouch
post-dating the invasive scaled retouch. Aurignacian
retouch is nonetheless notoriously difficult to satisfac-
torily define. There is no clear boundary between
‘Aurignacian blades’ and more generic retouched
blades (ibid.), and blades bearing ‘Aurignacian’
retouch occur in low levels throughout most of the
Upper Palaeolithic (ibid., 161).

Because Aurignacian retouch is prevalent in the
Early Aurignacian, Bataille and Conard (2018) argue
that its presence in Hohle Fels IV alongside Late
Aurignacian-type microblade cores contradicts the
Western European model. They do not provide counts
for pieces with Aurignacian retouch and figure only
one flake with stepped retouch (ibid., fig 15, no. 1)
that may or may not be Aurignacian retouch.
Neither Conard and Bolus (2006) nor Bataille and
Conard (2018) refer to, or illustrate, typically Early
Aurignacian strangulated/notched examples. Overall,
given the (albeit low-level) presence of Aurignacian
retouch in some Western European Late Aurignacian
assemblages (Table 4), its presence alone in Hohle
Fels IV does not contradict the Western European
model.

The presence of nosed/carinated scrapers and
carinated/busqué burins
Bataille and Conard (2018) argue that the co-existence
of carinated/nosed scrapers and carinated/busqué

TABLE 4: PRESENCE/ABSENCE & RELATIVE PREVALENCE OF AURIGNACIAN RETOUCH IN HOHLE FELS IV & WESTERN
EUROPEAN LATE AURIGNACIAN ASSEMBLAGES

Assemblage Present/ absent Details Reference(s)

Hohle Fels
IV

Present Prevalence unstated Bataille & Conard
2018

Trou du
Renard

Absent – Dinnis & Flas 2016

Maisières
Canal

Absent – Miller et al. 2004

Pataud 8 Present One Aurignacian blade Michel 2010, 146
Pataud 7 Present One Aurignacian blade

Two scrapers with lateral retouch ‘pouvant être assimilée à une
retouche aurignacienne’, and one blade with retouch ‘qui
pourrait rappeler une retouche de type aurignacienne’

Chiotti 2005, 254
Michel 2010, 167,
173

Pataud 6 Present One Aurignacian blade Chiotti 2005, 297;
Michel 2010, 209

Roc de
Combe 6

Absent – Michel 2010

Roc de
Combe 5

Present(?) One blade and one laminar flake with Aurignacian retouch
(although possibly recycled from older deposits)

Michel 2010, 313
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burins in Hohle Fels IV differentiates it from Western
Europe, where, they suggest, the former artefact types
belong to earlier phases of the Aurignacian than the
latter. Although chronoculturally sensitive (see Table 1,
above), these core types are in fact frequently found
together in well-stratified Western European Late
Aurignacian assemblages (Table 5).

Instead of their presence/absence, a distinction
between Early and Late Aurignacian assemblages
can be made on the technomorphology of these cores.
Early Aurignacian carinated cores have, overall, larger
and wider debitage faces than Late Aurignacian
ones (Bordes & Lenoble 2002; Bordes 2005; 2006;
Chiotti 2005; Chiotti et al. 2015; Table 6; Fig. 4). The
constriction in debitage face width in the Late
Aurignacian means that microblades are more
systematically twisted than their Early Aurignacian
counterparts. It is this shift towards smaller, twisted
microblades that underpins changes in the microblade
core assemblages: ‘carinated scraper’ cores become
less prevalent as debitage faces are more frequently
made narrower through notching, thereby creating
‘nosed scrapers’; and the desire for (or tolerance of?)
narrower microblade cores allows the use of busqué/
carinated burin cores that exploit the width (rather
than the thickness) of blanks.

To return to Hohle Fels, the carinated/nosed scraper
microblade cores illustrated by Bataille and Conard
(2018, 23; fig. 17C) show a lateral constriction of their
debitage faces. They are close to those from Spy Cave
referred to by Flas et al. (2013) as ‘narrow-fronted
carinated scrapers’, which, for those authors, are
particularly characteristic of the south-western
French Late Aurignacian. There is certainly nothing
in the illustrated examples from Hohle Fels that would
preclude them from a Western European Late
Aurignacian assemblage.

As well as suggesting that the presence of these dif-
ferent artefact forms invalidates Hohle Fels IV’s
inclusion in the Western European chronocultural
framework, Bataille and Conard (2018, 38) also
question the validity of the framework as applied
to Western Europe. The only evidence offered to sup-
port this is busqué burins that were wrongly
attributed to the Early Aurignacian Layer 13 of
Abri Pataud by Chiotti (2003), a mistake rectified
soon after (Chiotti 2004). These artefacts in fact
belong to the busqué burin-dominated Layer 7
(Lower) assemblage. Overall, the sudden appearance
in Layer 7 (Lower) of the Abri Pataud sequence of
busqué burins is entirely in accordance with the
Western European chronocultural scheme.

TABLE 5: COUNTS OF CHRONOCULTURALLY SENSITIVE ARTEFACT TYPES IN HOHLE FELS IV & IN WESTERN EUROPEAN
LATE AURIGNACIAN ASSEMBLAGES

busqué/carinated
burins

Thick � flat nosed
scrapers

Carinated scraper Reference(s)

Hohle Fels IV 9 4 4 Bataille and Conard 2018
Trou du Renard 16 – – Dinnis & Flas 2016
Maisières Canal 6 – – Flas et al. 2006; Dinnis 2009
Pataud 8 1 59 43 Chiotti 2005
Pataud 7 89 11 17 Chiotti 2005
Pataud 6 28 4 13 Chiotti 2005
Gohaud 29 2 1 Allard 1978; Dinnis 2009
Roc de Combe 6 19 26 –

(but see note below)
Michel 2010

Roc de Combe 5 4 8 –

(but see note below)
Michel 2010

Note that some differences will exist between the different typological definitions used by each author. Despite our comments
regarding the most appropriate taxon for Bataille & Conard’s (2018) carinated scrapers (see text), we use their typological
categories. To enable comparison with Bataille & Conard’s counts we have pooled flat and thick nosed scraper counts for
each assemblage. Michel’s (2010) nosed scraper counts for Roc de Combe 5 & 6 exclude pieces not showing clear core
morphology. They also include pieces without any notch(es), and therefore examples that would be classified by others as
carinated scrapers (see Michel 2010, 276). Material from Pataud éboulis 6/7 is included in counts for Layer 6. Artefacts from
Pataud and Roc de Combe classified respectively as atypical for their class by Chiotti (2005) and as uncertain examples by
Michel (2010) are excluded. One carinated piece of uncertain form has been excluded from the counts for Trou du Renard
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Osseous point types
Bataille and Conard (2018) highlight two ivory
massive-base Mladeč points in Hohle Fels IV, suggest-
ing that this point type (along with the split-base point)
is typically Early Aurignacian and therefore incon-
sistent with a Late Aurignacian attribution for
the layer.

Unlike the split-base point, however, (ivory) massive-
base Mladeč points, along with their equivalent

(antler) lozangic points, are usually regarded as
markers of the Late Aurignacian (eg, Djindjian et al.
1999: 163, 166; Cattelain 2010; Doyon 2017).
Where artefacts described as Mladeč (or lozangic)
points and split-base points have been found in differ-
ent strata at the same site, the former always overlies
the latter (Laplace 1966; Brooks 1995; Djindjian et al.
1999; de Sonneville-Bordes 2002; Vercoutère 2004;
Oliva 2006, 57; Chiotti et al. 2015; Doyon 2017;

Fig. 4.
Microblade core widths (scraper front widths (mm) of nosed/carinated scraper-cores and burin bit widths (mm) for busqué/
carinated burin-cores) for the Early and Late Aurignacian assemblages detailed in Table 6. Note the bimodal distribution of
the Late Aurignacian sample. This is the result of different values for nosed/carinated scrapers (which tend to have larger
values) and busqué/carinated burins (whose values tend to be smaller, as they are largely determined by blank thickness, and

often are made on blades <10 mm thick). Summary statistics for these data are given in Table 6

TABLE 6: DESCRIPTIVE STATISTICS FOR METRICS (TO NEAREST WHOLE MM) OF MICROBLADE CORE WIDTHS (SCRAPER
FRONTWIDTHS OF NOSED/CARINATED SCRAPER-CORES & BURIN BIT WIDTHS FOR BUSQUÉ/CARINATED BURIN-CORES)

FOR EARLY & LATE AURIGNACIAN ASSEMBLAGES

N= Mean Minimum Maximum Standard
deviation

25th
percentile

Median 75th
percentile

Coefficient of
Variation

Late Aurignacian 235 14.2 4.0 44.0 8.1 7.0 13.0 19.0 56.8
Early Aurignacian 110 26.2 10.0 48.0 8.6 20.0 25.0 32.25 33.0
Late Aurignacian
(excluding burins)

137 19.3 8.0 44.0 6.7 14.5 17.0 22.0 34.8

See also Fig. 4. The Late Aurignacian sample is composed of artefacts from Maisières Canal (n=6), Abri Pataud 7 & 8
(n=216), and Abri Blanchard (Sector 1) (n=13). The Early Aurignacian sample is composed of artefacts from Pataud
11–14 (n=65), Abri Blanchard (Sector 4–5) (n=6) and Abri Castanet (n=39). Artefacts classed as atypical/not probable
bladelet cores and those from which a valid measurement could not be taken are excluded. To enable comparison of
Early and Late Aurignacian nosed/carinated scrapers only, statistics are also given for the Late Aurignacian with all
burin-cores excluded. The elevated Coefficient of Variation for the Late Aurignacian sample is the result of its bimodal
distribution (see Fig. 4). The scraper fronts of Early Aurignacian nosed/carinated scraper-cores are wider than those
from the Late Aurignacian (P=0.00)
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Bourrillon et al. 2018). Long and narrow massive-base
ivory points from the basal Aurignacian layers of
Geißenklösterle and Hohle Fels are morphologically
(and functionally?) different from Mladeč points
(Bolus & Conard 2006; Doyon 2017), which under-
scores the point that ‘massive-base points’ per se are
potentially poor chronocultural markers due to their
generalised form (Cattelain 2010; Flas et al. 2013,
248). That said, the presence of Mladeč points in
Hohle Fels IV certainly cannot be argued as contradic-
tory of the Western European model.

Prevalence of lamellar burin spalls and on-axis
lamellar products
Bataille and Conard (2018, 41) describe a prevalence
of lamellar burin spalls with straight or on-axis
twisted profiles as ‘a specific characteristic of the
Hohle Fels IV facies’. In the overall assemblage of
37 retouched/use-modified lamellar products, 81%
(n=30) of pieces are of this blank type (ibid., 11).
Eighty per cent of these bear unilateral modification
(n=24 of 30) (ibid., 11). Similar lamellar burin
spalls, including those that have been retouched, have
been recognised in many Western European Late
Aurignacian assemblages.

Numerous unretouched pieces fitting Bataille and
Conard’s (2018) definition (ie, Chiotti’s [2003] ‘type C’
bladelet) are well documented for the Late Aurignacian
of Pataud (Chiotti 2003; 2004) and are common in
assemblages containing burin-cores. As they were left
unmodified, though, it is difficult to argue for these
assemblages that they were intended products rather
than simply by-products of microblade production.

Retouched examples fitting Bataille and Conard’s
(2018) description of those in Hohle Fels IV are, how-
ever, present in other assemblages. Bordes and Lenoble
(2002) describe 37 unilaterally modified ‘Caminade bla-
delets’ in the Late Aurignacian of Caminade (Dordogne)
and a single Caminade bladelet has been identified in
the small Maisières Canal assemblage (Flas et al.
2006). Although unpublished, Caminade bladelets have
also been recognised in French Late Aurignacian
assemblages from Route de Marsaneix (Dordogne),
Maldidier (Dordogne) and Les Fieux (Lot).

Some comparison between retouched examples
from Caminade and Hohle Fels IV is possible based
on the respective descriptions of Bordes and Lenoble
(2002) and Bataille and Conard (2018). At
Caminade, as in Hohle Fels IV, lamellar burin spall
blanks chosen for modification are narrower and

thicker than microblade blanks selected for use/
retouch (Bordes & Lenoble 2002, 743; Bataille &
Conard 2018, 31). At both sites, twisting of lamellar
burin spall blanks is less prevalent than for microblade
blanks (Bordes & Lenoble 2002, 742; Bataille &
Conard 2018, 35), although as these observations
are based respectively on modified and unmodified
pieces (for Hohle Fels IV) and modified pieces only
(for Caminade) it is difficult to know if this reflects
a similarity of targeted product. For the same reason,
the relatively greater prevalence of twisting of lamellar
burin spalls reported for Hohle Fels IV (compare
Bordes & Lenoble 2002, 742 with Bataille &
Conard 2018, 35) may or may not represent a true
difference between the two assemblages.

Although not contradictory of theWestern European
record, we agree with Bataille and Conard (2018) that
the relative prevalence of unilaterally retouched/use-
modified lamellar burins spalls in Hohle Fels IV is of
interest, especially against the apparent paucity of
modified microblades (see below). As they suggest, this
could be the result of activity specialism at the site. We
await results of the planned use-wear analysis with
interest. Future work could also usefully include a for-
mal comparison of the Caminade and Hohle Fels IV
assemblages, to assess the level of similarity of this
artefact type.

Bataille and Conard (2018, 41) note two lamellar
productions in Hohle Fels IV: curved and off-axis
twisted products from carinated/nosed scrapers and
burin-cores; and a more prevalent production of
on-axis twisted products, and especially lamellar burin
spalls, from burin-cores. This is argued (ibid., 33) to
differentiate it from Western European assemblages,
which are characterised instead by off-axis twisted
microblade production. Again, formal comparison
with Western European Late Aurignacian assemblages
(including those with retouched lamellar burin spalls)
would be needed to ascertain whether this is the case,
and, if so, whether it is simply an artefact of the
prevalence of lamellar burin spall production in
Hohle Fels IV. Certainly, the presence of different
lamellar productions in the same layer would not in
itself contradict the Western European record (Bordes
& Lenoble 2002; Chiotti 2005; Dinnis & Flas 2016).

Absence of Dufour bladelets
The most diagnostic feature of the Western European
Late Aurignacian is the, sometimes numerous,
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assemblages of microblades bearing alternate/inverse
edge retouch, commonly referred to as Dufour blade-
lets (Table 7). In line with the technological changes
seen in microblade production between the Early
and Late Aurignacian (see above), in the Late
Aurignacian these are made from small (1–2 cm long),
anticlockwise twisted blanks, usually struck from
busqué/carinated burin cores. Despite production of
this blank type in Hohle Fels IV Bataille and Conard
(2018) identified no microblades bearing inverse/alter-
nate retouch. They refer to this on several occasions as
marking a clear point of difference between Hohle Fels
IV and the Western European Late Aurignacian
(Bataille & Conard 2018, 34, 37, 38, 39).

According to Bataille and Conard (2018, 11), there
is only one laterally retouched microblade in Hohle
Fels IV. The absence of Dufour bladelets is therefore

actually a more general dearth of retouched micro-
blades. This is intriguing. Although their study
(ibid., 7) sample includes ‘all formal tools’,2 it would
be useful in any future publication if they could explic-
ity confirm whether this includes retouched pieces
from the fine fraction, as this is the most likely place
that the (usually fragmentary) edge-retouched micro-
blades would be found.

Even if Hohle Fels IV is indeed characterised by a
sparsity of retouched microblades, there are numerous
ways through which they could become poorly repre-
sented, ranging from site function and raw material
economy to taphonomic processes and excavation/
sampling method (Bordes & Lenoble 2002; Lenoble
2005; Pelegrin & O’Farrell 2005; Bertran et al.
2006; 2012). Even when smaller pieces are present,
collected, and searched for in the fine fraction, not

TABLE 7: RETOUCH POSITION FOR MICROBLADES (& BLADELETS FROM THE SAME PRODUCTION TECHNIQUES) FROM
MAISIÈRES CANAL (FLAS ET AL. 2006); TROU DU RENARD (DINNIS & FLAS 2016), ROC DE COMBE 5 & 6, AND PATAUD 8, 7,

& 6 (MICHEL 2010)

Site/layer

Retouch position Trou du
Renard

Maisières
Canal

Pataud Roc de Combe Total

8 7 6 6 5

Direct only Direct distal – – – – – 1
(1.4%)

– 1

Direct left 1
(20%)

– 1
(2.4%)

– – 1
(1.4%)

4
(8.9%)

7

Direct right – – 4
(9.8%)

– – 2
(2.9%)

3
(6.7%)

9

Direct bilateral – – – – – – 2
(4.4%)

2

Inverse only Inverse left – – – – – 2
(2.9%)

– 2

Inverse right 3
(60%)

– 29
(70.7%)

2
(50%)

– 58
(82.9%)

13
(28.9%)

105

Inverse bilateral – – 3
(7.3%)

– – 4
(5.7%)

1
(2.2%)

8

Direct and
inverse

Inverse right and
direct left

– 4
(100%)

3
(7.3%)

2
(50%)

2
(100%)

2
(2.9%)

22
(48.9%)

35

Inverse left and direct
right

– – 1
(2.4%)

– – – – 1

Bifacial retouch on
left edge

1
(20%)

– – – – – – 1

Total (100%) 5 4 41 4 2 70 45 171

Note the eight dorsally retouched Font Yves points/bladelets from Pataud 6 are too large for the definition of microblade
and are therefore excluded. The low number of examples from Pataud 6 & 7 reflect inadequate screening/collection during
excavation in comparison to Layer 8 and the other sites. Percentages are for differently retouched microblades within each
assemblage

R. Dinnis et al. THOUGHTS ON THE STRUCTURE OF THE EUROPEAN AURIGNACIAN

43

https://doi.org/10.1017/ppr.2019.11 Published online by Cambridge University Press

https://doi.org/10.1017/ppr.2019.11


all assemblages contain numerous Dufour bladelets. A
good example is the open-air site of Gohaud (Loire
Atlantique, France), where the collection of 1235 pieces
includes small fragments (Allard 1978). Twenty-nine
busqué/carinated burin cores (Dinnis 2009) show that
microblade production was one of the site’s key activities.
Despite this, of a total of eight complete/fragmentary
microblades bearing retouch or use-modification, only
two fragmentary examples could warrant classification
as Dufour bladelets (Allard 1978, 33, fig. 25).

We await clarification over whether the absence of
laterally retouched microblades is real. If it is, poten-
tial taphonomic reasons for their absence should be
considered before it can be claimed as a meaningful
difference between Hohle Fels IV and the Western
European Late Aurignacian.

SUMMARY

Radiocarbon dates of 33–30,000 uncal BP for Maisières
Canal, Abri Pataud 8–6, and Roc de Combe 5 are con-
sistent with dates from Hohle Fels IV. Bataille and
Conard’s (2018) claim that early dates for Hohle Fels
IV mark it as incompatible with Western European
Late Aurignacian sites therefore finds no support in
the data. Furthermore, most of the features of Hohle
Fels IV flagged by those authors as being different from
the Western European Late Aurignacian are, in fact,
documented in French and/or Belgian assemblages.
The occurrence of Aurignacian retouch in Hohle Fels
IV does not contradict the French record, and the
co-occurrence of carinated/nosed scrapers and carinated/
busqué burins is common inWestern European assemb-
lages. Like Hohle Fels IV, soft stone hammer percussion
has been reported for Late Aurignacian assemblages
from Abri Pataud, Roc de Combe, and Le Flageolet 1.
Laterally modified lamellar burin spalls, considered by
Bataille and Conard (2018) to be particularly character-
istic of Hohle Fels IV, have been identified at Western
European sites and are particularly abundant in the
Late Aurignacian of Caminade. Bataille and Conard’s
(2018) claim that Mladeč points are markers of the
Early Aurignacian is unconvincing, and their presence
in Hohle Fels IV does not contradict the Western
European Late Aurignacian. Although the almost total
absence of retouched microblades in Hohle Fels IV
is intriguing it requires corroboration, first by confirma-
tion that the layer’s fine fraction has been searched
and then by consideration of potential taphonomic
reasons for their absence. Overall, contrary to Bataille

and Conard’s (2018) claims, Hohle Fels IV accords well
chronologicallyand in termsofassemblage contentswith
the Western European Late Aurignacian.

DISCUSSION

Does the Western European scheme apply to
Eastern Europe?
Seeing a region-specific signature in the Hohle Fels
Aurignacian, Bataille and Conard (2018, 42) in their
discussion cast doubt on Zilhão’s (2011) suggestion
that the Western European succession of ‘Transitional
Industry’–Proto-Aurignacian–Early Aurignacian–Late
Aurignacian is valid across Europe. In another recent
publication, Bataille et al. (2018) interpret the wider
European Aurignacian record from a similar perspec-
tive, seeing evidence for regional cultural continuity
and viewing Eastern Europe in particular as inconsis-
tent with the Western European scheme. In our view,
however, in its key features Eastern Europe shows a
good level of chronocultural agreement with the west.

Because of a paucity of quality sites, any characteri-
sation of the Eastern European Aurignacian relies on
the famous complex of open-air sites at Kostënki
(Voronezh Oblast, Russia) and the rockshelter site of
Siuren I (Crimea; Figs 1 & 5). Several of Kostënki’s
Early Upper Palaeolithic assemblages have featured in
considerations of the European Aurignacian (eg,
Sinitsyn 1993; 2003; Hoffecker 2009; Davies et al.
2015; Bataille et al. 2018; Dinnis et al. 2019). For
Bataille et al. (2018), Layer IVb of Kostënki 14 is nota-
ble because it shows an Aurignacian-like assemblage
dating to >42,000 cal BP (≈ >36,500 uncal BP) (ibid.,
22), and also because it demonstrates this early age for
typically Late Aurignacian busqué burins, thereby con-
tradicting the Western European record (ibid., 20). We
reject this interpretation, for two reasons. First, unlike
other layers from Kostënki it is not clear whether the
Layer IVb assemblage is homogeneous. The layer’s
archaeological material was found redeposited on the
sloping side of a palaeo-gully and in the gully’s base.
Indeed, Bataille et al. (2018, 18) see bifacially worked
pieces in the assemblage as possible evidence for mixing
of artefacts from different periods. We have no strong
opinion about whether this is the case but given its
depositional circumstances nor are we confident about
the layer’s homogeneity. Furthermore, the given age
for the layer (ibid., 22) is based on the oldest of the
11 dates listed by Sinitsyn and Hoffecker (2006), which
actually range from 32,600 ± 280 BP (OxA-9568) to
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37,240± 430/400 BP (GrA-10948). We can here note
that more recently published dates for Layer IVb fall
in the range 36,500–34,000 uncal BP (Douka &
Higham 2017). Given that neither we, nor Bataille
et al. (2018), have confidence in the layer’s homogene-
ity, and given the range of dates for the layer, individual
radiocarbon dates clearly cannot be assumed to mark
the age of specific artefacts. Secondly, the reported con-
vergence of microblade core-type between Layer IVb
and the Western European Late Aurignacian is uncon-
vincing. Bataille et al. (2018, 13) classify six artefacts in
the collection as busqué burins, but in our view
only one artefact warrants this classification (Sinitsyn
2014a: 204, fig. 9, artefact no. 22). Furthermore, the
six modified microblades/fragments from the layer are

not consistent with Late Aurignacian examples. Unlike
twisted Late Aurignacian microblades they are straight-
profiled (Sinitsyn 2014a) and they are significantly larger
than those from Late Aurignacian contexts.3

Better evidence comes instead from other layers at
Kostënki (Table 8). The oldest of these is the
‘Spitsynian’ of Kostënki 17, now apparently well
dated to c. 36,000 uncal BP and therefore within
the timeframe of the Proto-Aurignacian (Banks et al.
2013a; 2013b; Table 1). Like the Proto-Aurignacian
it shows a primary focus on the production of simi-
larly sized straight-profiled bladelets/microblades,
despite a difference in the method through which they
were produced (Table 8; Fig. 6; Dinnis et al. 2019).
With different methods employed to produce the same
products, the Spitsynian can be interpreted as a local
variant of the Proto-Aurignacian.

Material that is more typically Aurignacian comes
from Kostënki 1 (Layer III) and Kostënki 14 (Layer
in Volcanic Ash; Praslov & Rogachev 1982;
Sinitsyn 1993; 2003). In these layers microblade pro-
duction mirrors that in the Western European Early
Aurignacian (Tables 8 & 9; Fig. 7), with modified
microblades distinct from larger and straighter
Proto-Aurignacian examples and smaller and system-
atically twisted Late Aurignacian ones. Furthermore,
in the larger Kostënki 1 assemblage there are
artefacts with Aurignacian retouch including a typi-
cally Early Aurignacian strangulated Aurignacian
blade (Sinitsyn 1993: 253, fig. 10, artefact no. 6).

Due to the similarity of their modified microblade
assemblages the Aurignacian occupations at Kostënki 1
and Kostënki 14 can be viewed as (at least broadly)
contemporary. Of the two, only Kostënki 14 is well
dated (Table 8). The assemblage was associated with
the Campanian Ignimbrite (CI)/Y5 tephra, recently
dated to 34,290± 90 BP (Giaccio et al. 2017), and four
new dates for bones found close to the layer’s micro-
blades range from 34,400 ± 600 BP (OxA-35311) to
33,150 ± 500 BP (OxA-35314) (Dinnis et al. 2019).
Together this indicates an age close to or perhaps slightly
younger than the CI tephra, and consistent with the
Western European Early Aurignacian (Table 1). The
chronostratigraphic position of the Kostënki 1
Aurignacian assemblage above but close to theCI tephra
is consistent with this age.

Overall, rather than contradicting the Western
European record, evidence from Kostënki is therefore
rather consistent with it. The Spitsynian – related to
the Proto-Aurignacian – apparently dates to 36,000

Fig. 5.
2014 excavations at Kostënki 14 (top; photo: R. Dinnis) and

2018 excavations at Kostënki 17 (bottom; photo:
A. Bessudnov). At both sites CI/Y5 tephra deposits serve
as an important chronological marker independent of

radiocarbon dating
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uncal BP, with an Early Aurignacian occupation at or
shortly after 34,000.

Several open-air assemblages attributed to the
Aurignacian are known elsewhere in Russia, but these
are generally small and are not multi-layered or
adequately dated (Shchelinskiy 2007; Demidenko
2009). Other than Kostënki only the Crimean site of
Siuren I can contribute to a regional chronocultural
model. Material from the site’s numerous Aurignacian
occupations is stratigraphically separated into two

units, each with ample evidence of bladelet/microblade
production from which to adequately characterise the
assemblages.

In their detailed study of the site’s lithic material,
Demidenko and colleagues (Demidenko & Chabai
2012a; 2012b; 2012c; Demidenko & Noiret 2012a)
give convincing reason why the stratigraphically
lower Unit H/G and higher Unit F are best described
respectively as Proto-Aurignacian and Late Aurignacian.
Their attributions were based, in particular, on their

TABLE 8: EARLY UPPER PALAEOLITHIC ASSEMBLAGES FROMKOSTËNKI THAT CONTRIBUTE TO AN UNDERSTANDING OF
THE EASTERN EUROPEAN AURIGNACIAN, OUTLINING DATING & BLADELET/MICROBLADE PRODUCTION

Site/Layer Well-dated? Radiocarbon age
uncal BP

Lamellar
production

Lamellar products References

Kostënki
17/II
(Boriskovskii
collection)

Yes
3 new radiocarbon

dates, consonant
with the
technotypological
consistency of the
assemblage & with
the layer’s
chronostratigraphic
position below the
Campanian
Ignimbrite (CI)/Y5
tephra

c. 36,000 Bladelet/
microblade
production from
truncation-burin-
cores; products
detached from
the cores’ long-
axis (Fig. 6)
(cf. Middle
Gravettian
Rayssian burin-
cores: Klaric
2007)

6 modified
straight-profiled
microblades/
bladelets,
including 2
Dufour (subtype
Dufour) (Fig. 6),
c. 2.5–3 cm
length

Boriskovskii
1963;
Bataille
2013;
Dinnis
et al. 2019

Kostënki 14/
Layer in
Volcanic Ash
(Sinitsyn
collection)

Yes
4 new radiocarbon

dates from material
close to diagnostic
lithics, consistent
with an age close to
that of the CI
Campanian
Ignimbrite (CI)/Y5
tephra

34,500–33,000 3 carinated
scraper
microblade
cores

23 modified
curved but
generally
untwisted
microblades/
fragments
including 4
Dufour (Fig. 7),
1–3 cm in length
when complete.
(Note: Lada
(2018) provides
updated counts
for the level)

AB/RD data;
Sinistyn
2003;
Bataille
et al.
2018;
Lada
2018;
Dinnis
et al. 2019

Kostënki 1/III
(Rogachev &
Praslov
collections)

No
Recent radiocarbon

dates for the layer
are c.32,500–29,000
uncal BP, but none
can be attached to
Aurignacian material

Same as Kostënki 14/
Layer in Volcanic
Ash, on basis of
similarity of
retouched bladelet
assemblage. This is
consistent with the
chronostrati-
graphic position of
the Kostënki 1/III
assemblage

13 carinated/
nosed-scraper
microblade
cores with wide
scraper-fronts
(Table 9;
Fig. 7)

63 modified
curved but
generally
untwisted
microblades/
fragments,
including 23
Dufour (Fig. 7),
1–3 cm in length
when complete

AB/RD data;
Sinitsyn
1993;
Hoffecker
et al.
2016;
Dinnis
et al. 2019

Note that except for the method of bladelet/microblade production in Kostënki 17/II there is good agreement with the
south-western French record (Table 1).
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modified bladelet/microblade assemblages: Unit H/G
contained larger and generally straight-profiled blade-
lets, including Dufour bladelets/microblades (Dufour
subtype); whereas Unit F yielded smaller and twisted
examples, including Dufour microblades (Roc de

Combe subtype). Suiren I is therefore in agreement with
the Western European record (Table 1). Although
Bataille and colleagues acknowledge the stratigraphic
succession of these key artefacts, they see sub-prismatic/
sub-cylindric bladelet cores in both units as evidence for

Fig. 6.
Truncation-burin-cores (1–3) and retouched bladelets (4–9) from Kostënki 17/II. 3D models of artefact nos 2 & 9 can be

Viewed and downloaded from www.earlymodernhumaneurope.com

TABLE 9: DESCRIPTIVE STATISTICS FOR METRICS (TO NEAREST WHOLE MM) OF SCRAPER FRONT WIDTHS OF NOSED/
CARINATED SCRAPER MICROBLADE CORES FROM KOSTËNKI 1/III

N= Mean Minimum Maximum Standard
deviation

25th
percentile

Median 75th
percentile

Coefficient of
Variation

Kostënki 1/III 12 25.5 14 44 8.5 20.5 23.5 27.25 33.3

Early Aurignacian 110 26.2 10 48 8.6 20 25 32.25 33.0

Late Aurignacian 235 14.2 4 44 8.1 7 13 19 56.8
Late Aurignacian
(excluding burins)

137 19.3 8 44 6.7 14.5 17 22 34.8

One artefact from which a valid measurement could not be taken is excluded. These values are compared against the
equivalent values for Western European Early and Late Aurignacian assemblages from Table 6. See note to Table 6 for
details of these other samples. Note the similarity of mean, median, and range values for Kostënki 1/III with Western
European Early (rather than Late) Aurignacian samples. The relatively wide debitage faces of the Kostënki 1 cores is
consistent with the generally untwisted retouched microblades from the layer
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regional continuity (Bataille 2016; Bataille et al. 2018).
We do not view this as convincing evidence for cultural
continuity, but, regardless, the site does not contradict
the Western European record. Despite numerous dates
Siuren I’s radiocarbon record is unfortunately too poor
to date the Aurignacian occupations (Demidenko &
Noiret 2012b).

Other than difference in the method of bladelet
production at Kostënki 17, Eastern European evidence
is therefore consistent with the Western European
record. Chronostratigraphic relationships between
the (older) Proto-Aurignacian-related Spitsynian and
(younger) Early Aurignacian are demonstrated at
Kostënki. Chronometric data for Kostënki 17 and

Fig. 7.
1. Microblade core from Kostënki 1/III; 2–4. modified bladelets from Kostënki 1/III. 5–8. modified bladelets from Kostënki

14/Layer in Volcanic Ash. A 3D model of artefact no. 1 can be viewed and downloaded from
www.earlymodernhumaneurope.com.
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Kostënki 14 indicates chronological agreement with
the Western European record. At Siuren I the chrono-
stratigraphic relationship between the (older) Proto-
Aurignacian and (younger) Late Aurignacian is
demonstrated. The Spitsynian is an interesting case
in that it differs from its closest Western European
analogue (the Proto-Aurignacian), and it may tran-
spire that it is as similar to contemporary material to
the south of Kostënki as it is to that to the west
(Bataille 2013; Dinnis et al. 2019). However, as is
the case for Hohle Fels IV, nothing from these
Eastern European sites calls into question the overall
validity of a chronocultural framework built on
Western European evidence.

Radiocarbon dating and chronological overlap of
Aurignacian chronocultural phases
As well as Bataille (2016; Bataille & Conard 2018;
Bataille et al. 2018), others have recently questioned
the Western European Aurignacian chronocultural
scheme and the extent to which it is applicable else-
where. Doubt has been cast on the scheme primarily
in two ways. First, some have questioned the validity
of technological features argued previously to charac-
terise the Proto-Aurignacian and to distinguish it
from other Aurignacian phases, notably the Early
Aurignacian (eg, Bataille 2016; Falcucci et al. 2017;
Tafelmaier 2017). We are sure this issue will see much
future discussion, but here it suffices to note that none
of these critiques contradicts the chronostratigraphic
change in bladelet/microblade products as outlined
in Table 1. Instead, these studies conclude that the dis-
tinction between the Proto- and Early Aurignacian is
not entirely clear and stress that the two facies share
some technotypological features.

More problematic are claims that phases within the
Aurignacian overlap chronologically between sites or
between regions, by, in some cases, several thousand
years (see Higham et al. 2011; 2012; White et al.
2012; Nigst et al. 2014; Moreau et al. 2015;
Tafelmaier 2017; Falcucci et al. 2017). No stratigra-
phy anywhere in Europe indicates inversion of the
Proto-Aurignacian–Early Aurignacian–Late Aurignacian
succession and where the CI tephra is found, its strati-
graphic position is entirely consistent with it (d’Errico &
Banks 2015; Davies et al. 2015; Dinnis et al. 2019;
contrary to theclaimofDaviesetal. (2015,236),whocon-
fusingly conclude that it evidences cultural heterogeneity
at thetimeof theeruption).Claimedchronologicaloverlap

of these facies is therefore made with no support from the
chronostratigraphic data.

These arguments are instead grounded in radiocar-
bon dating, which remains beset by several significant
problems. The most widely discussed is whether
dated samples can be securely attached to the archae-
ological phenomena they are purportedly dating.
Teyssandier and Zilhão’s (2018) critical assessment
of the claimed age of 39,000 uncal BP (Nigst
et al. 2014) for an Early Aurignacian occupation at
Willendorf (Austria) provides a recent example of
this: dated charcoal from recent excavations cannot
be tied to any of the diagnostic artefacts from the
old collections, and therefore, contrary to the claims
by Nigst et al., these dates do not demonstrate a pre-
cociously early Early Aurignacian.

In our view, though, equally problematic is the fre-
quent historical and continued a priori assumption
that radiocarbon dates are correct. As Higham et al.
(2013, 806) warned explicitly, radiocarbon dating
the period 50–30,000 years ago, at the far end of
the method’s useable range, is in a ‘state of flux’.
Numerous publications over the years since have more
than justified this statement (Alex et al. 2017; Devièse
et al. 2017; Reynolds et al. 2017; Barshay-Szmidt et al.
2018a; Bourrillon et al. 2018; Kosintsev et al. 2018;
Dinnis et al. 2019). Widely used modern methods
continue to produce sometimes-incorrect dates from
charcoal (Wood et al. 2012; Haesaerts et al. 2017;
Barshay-Szmidt et al. 2018a) and bone (whether
treated with conservation materials or not; Bourrillon
et al. 2018; Dinnis et al. 2019). Shell dates are gener-
ally considered less reliable than charcoal/bone dates
and examples of dates produced using up-to-date
methods that are incompatible with their sample’s
chronostratigraphic position are easily found
(Douka et al. 2010; Douka 2011; Sinitsyn 2014b;
Wood 2015). Sometimes radiocarbon dates are consis-
tently incorrect across multiple laboratories and/or
multiple samples from a specific site (Wood et al.
2012; Dinnis et al. 2019). In a recent case, multiple
dates indicated different ages for two hearths that
can be considered contemporary on archaeological
grounds. The reason appears to be that samples from
the two hearths were dated at different laboratories
(Barshay-Szmidt et al. 2018a). Haesaerts et al. (2014),
however, have shown that even the same sample, same
method, and same laboratory can produce different
results. It is certainly true that methodological advances
mean that fewer dates are now wrong by many
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thousands or tens of thousands of years than in decades
past (for a good example relating to bone dating, see
Jacobi and Higham (2008) and the changing radiocar-
bon age of the Red Lady of Paviland). However, it is still
the case that when dates are inaccurate the extent of this
inaccuracy is inconsistent, and in certain cases even
up-to-date methods can produce dates that are wrong
by many thousands of years (Higham et al. 2010;
Caron et al. 2011; Hublin et al. 2012; Marom et al.
2012; 2013; Alex et al. 2017; Devièse et al. 2017;
Dinnis et al. 2019). Crucially, in many cases the incor-
rect dates’ ancillary information gives no hint that there
is any problem, and as well as being unresolved these
problems remain unquantified.

Despite this, however, radiocarbon dates are still
frequently presented in a way that either implicitly
or explicitly assumes their accuracy, even when
accepting them requires contradicting diachronic
patterning evident in all chronostratigraphic data.
Although by no means the worst example, direct
dating of an osseous point from the cave site of
Divje babe I (Slovenia) by Moreau et al. (2015) illus-
trates these problems well. The Early Upper
Palaeolithic Layer 2 from Divje babe I has yielded a
small and undiagnostic lithic assemblage and four
osseous points. Moreau et al. (2015) radiocarbon
dated one of these points, regarding it as a split-base
point, which is commonly considered an index
fossil of the Early Aurignacian. Their date of
29,760 ± 340 BP (OxA-28219) – substantially younger
than the Early Aurignacian ofWestern Europe (Table 1)
– therefore has significance beyond both Divje babe I
and Central Europe. Because of the undiagnostic nature
of the layer’s lithic assemblage, Moreau et al. (2015,
175) are careful not to interpret their radiocarbon date
as evidence that split-base points exist in non-Early
Aurignacian assemblages. They do, however, question
the ‘time specificity’ of split-base points, and interpret
their and the small corpus of other direct dates on
Early Upper Palaeolithic osseous points as evidence that
the south-western French chronocultural record is not
applicable to Central Europe.

As Teyssandier and Zilhão (2018, 112) have since
pointed out, the artefact’s classification as a split-base
point is at very least questionable. (In their view it is
a massive-base point with a proximal en languette
break.) Of equal note, though, is how Moreau et al.
(2015) present their date. In addition to it being several
thousand years younger than the chronostratigraphic

position of split-base points further west, their result
is also younger than a previous date of 35,300± 700
BP (RIDDL-734) from palaeontological material in
Divje babe I’s Early Upper Palaeolithic layer (Moreau
et al. 2015). For Moreau et al. (ibid., 170) their new
date ‘shows once more the importance of assessing
the chronological setting of the human occupation by
sampling diagnostic material instead of associated
palaeontological material’.

It is hard to disagree that a date from a bone with
human modification can more confidently be related
to human presence than a date from one without.
However, also implicit within their sentence is an
unstated but firm assumption that the date produced
is correct and, thus, that it demonstrates that the
layer’s previous radiocarbon date does not date its
archaeological contents. This is despite the fact that
the same dating methods Moreau et al. (2015) used
had already produced incorrect ages for material
from Grotte du Renne (Arcy-sur-Cure; Yonne, France;
Higham et al. 2010; Caron et al. 2011; Zilhão et al.
2011; Hublin et al. 2012), Abri Castanet (Dordogne,
France; compare Higham et al. 2011 & White et al.
2012), Sungir’ (Vladimir Oblast, Russia; Marom et al.
2012), and La Ferrassie (Dordogne, France; Marom
et al. 2013) and have since produced (systematically)
incorrect ages for Abri Blanchard (Dordogne, France;
Bourrillon et al. 2018) and Kostënki 17 (Dinnis et al.
2019). Considering this, the implicit assumption by
Moreau et al. that the date is correct is both unwar-
ranted and unhelpful.

To be clear, we are not saying that the radiocarbon
date obtained by Moreau et al. (2015) is incorrect
but, rather, that, as things stand it is impossible to
know whether it is or not. As this is the case, the
way it was presented should have been tempered
accordingly, in order to mitigate against the (very
real) possibility that it was incorrect. Furthermore,
as the date produced by Moreau et al. was – at least
to their minds – from an artefact type integral to
understanding the Europe-wide chronocultural
structure of the Early Upper Palaeolithic, the level
of confidence they employ seems particularly
inappropriate.

Other cases of (usually inadvertent) undue confi-
dence in radiocarbon dating are easily found. Based
on radiocarbon dates Falcucci et al. (2017, 34)
conclude that it is ‘very likely’ that the Proto-
Aurignacian and the Early Aurignacian coexisted over
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several millennia, despite the absence of any chrono-
stratigraphic evidence that suggests this. Similarly,
Tafelmaier (2017, 195–6) accepts the chronostrati-
graphic succession of Proto- and Early Aurignacian,
but on the basis of radiocarbon dates from a few sites
concludes that they cannot be viewed as successive
phases. Davies et al. (2015, 234–5) state that ‘direct
dating of osseous points reveals chronological overlap
between split-based and other point forms’ (our
emphasis), and thus that the model of diachronic
succession of specific forms established through chro-
nostratigraphic data requires replacement. Use of the
word ‘reveal’ by Davies et al. shows an unmerited
acceptance that these dates are necessarily correct.

This problem of course extends beyond archaeolog-
ical artefacts and layers to key human fossils. Chu
(2018, 161) sees no rapid expansion of AMHs across
the Carpathian Basin, as ‘evidenced by the relatively
late hybridization of the Peştera cu Oase fossil’ (our
emphasis). The two radiocarbon dates for the fossil
of 34,290�970/-870 BP (GrA-22810) and >35,200
BP (OxA-11711) (Trinkaus et al. 2003) were produced
from the same laboratories and using the same
methods as two dates from a cutmarked bone from
Trou du Renard which, based on the analysis of the
assemblage’s content, are both likely to be 4–5000
radiocarbon years too young (Dinnis & Flas 2016).
Chu’s implicit acceptance that the Oase remains’ single
finite radiocarbon date is correct is therefore unwar-
ranted, particularly as the fossil comes from a
context with no independent evidence for assessing
its age. Lastly, it would be remiss not to cite one of
us similarly affording too much confidence in radiocar-
bon dating Aurignacian-age material (Dinnis 2012, 78).

As Banks et al. (2013b, 816) correctly point out,
radiocarbon dating may be in a ‘state of flux’ but
the archaeological record is not. The basis of our
diachronic investigations is, and must remain, stratig-
raphy: the stratigraphic association of different
assemblage types and their relationship with chrono-
stratigraphic markers such as tephra. If less reliable
evidence, such as radiocarbon dates, contradict a con-
sistent chronostratigraphic picture, then the burden of
proof clearly falls to those arguing that such evidence
should be accepted. Presentation of such data should
make clear its potentially problematic nature (as was
done, for example, in recent publications by Barshay-
Szmidt and colleagues (2018a; 2018b), and if necessary
should explicitly address the theoretical implications of

this data for our understanding of Upper Palaeolithic
foragers (see Teyssandier & Zilhão 2018).

CONCLUSIONS

Contrary to the arguments put forward by Bataille and
Conard (2018) the assemblage from Hohle Fels IV fits
well with the Western European Late Aurignacian. The
only potentially meaningful difference is the near-total
absence of edge-retouched microblades which are com-
mon on most Western European sites. Before accepted
as a real difference, however, it should be clarified
whether the layer’s fine fraction has been searched
and confirmed that potential taphonomic reasons for
their absence have been considered. Despite Bataille
and Conard’s (2018) claim, radiocarbon dates for
Hohle Fels IV are not evidence for its chronological
incompatibility with the Late Aurignacian. They
instead align well with dates for Late Aurignacian
assemblages in south-western France and Belgium.
Overall, Hohle Fels IV therefore shows a good level
of consistency with Western Europe.

The notion that Eastern Europe shows discordance
with the Western European framework (Bataille et al.
2018) is equally problematic. The few well-dated and
well-stratified assemblages that exist are instead
reasonably consistent with it. Spitsynian material from
Kostënki 17 is apparently well dated to 36,000 uncal BP
and is related to the Proto-Aurignacian. Typically Early
Aurignacian material is known from Kostënki 14 and
Kostënki 1, with the former well dated to 34,500–
33,000 uncal BP. Although without reliable radiocar-
bon dates, the Crimean rockshelter site of Siuren I
shows the chronostratigraphic relationship between
an (older) Proto-Aurignacian and (younger) Late
Aurignacian. Overall this Eastern European data is
therefore consistent with the Western European record.
New work on assemblages across Europe will no doubt
illuminate further similarities and differences in the
coming years but, at present, the Western European
model explains the European data reasonably well.

That said, even though stratigraphies across Europe
show a consistent picture, Bataille et al. (2018, 21) are
correct that when radiocarbon data is considered ‘a
quite heterogeneous picture emerges’. In our view, how-
ever, this tells us more about radiocarbon dating than it
does about the Aurignacian. Widely used modern sam-
ple pre-treatment methods still sometimes produce
dates that are incorrect, for reasons that remain
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incompletely understood and to an unquantified extent.
Because of this it is crucial that we employ appropriate
language when dates are presented, so as not to attri-
bute to them an unwarranted level of confidence. As
a result of methodological improvements, fewer dates
produced today are wrong by many thousands of years
than was the case in the method’s early years. This,
however, makes caution all the more necessary: radio-
carbon dates that are incorrect by 1000, 2000, or 3000
years are more likely to be accepted at face value – and
are therefore much more pernicious – than those that
are 8000 or 10,000 years wrong. We must also remain
mindful of these issues when deciding which data and
methods are appropriate for our archaeological investi-
gations, lest we opt for those that increase confusion
rather than clarity. For example, while the desire of
Davies et al. (2015) to test high-resolution, dynamic
hypotheses of Early Upper Palaeolithic cultural change
is understandable, their proposal that this can be done
via radiocarbon dating osseous points is, as things
stand, methodologically unsustainable.

In conclusion we should return to Hohle Fels and
emphasise that the comparison undertaken here was
only possible thanks to the data and analysis presented
by Bataille and Conard (2018), and that we in fact
agree with several of the sentiments they express.
Although we disagree with some of their conclusions,
their observations help highlight technotypological
variation within the Late Aurignacian. Further docu-
menting and attempting to interpret this variation are
surely worthwhile areas of future work. We also agree
that functional and other site-specific factors have
tended to be overlooked (Bataille 2016; Bataille &
Conard 2018), with focus instead disproportionately
placed on the age of some Aurignacian assemblages.
Nor do we disagree that some variation within the
Aurignacian is regional. What we do disagree with,
though, is the notion that Hohle Fels IV is significantly
different from or older than the Western European Late
Aurignacian. As far as we can see, it is neither.

NOTES

1. Like Bataille and Conard we use ‘Late Aurignacian’ to refer to
assemblages containing Roc-de-Combe subtype Dufour bladelets,
and/or busqué burins. It should be noted that Pataud 8 has recently
been classified as ‘Middle Aurignacian’ (Michel 2010; see also
Anderson et al. 2018) to distinguish it from Early Aurignacian
but also more typical Late Aurignacian busqué burin assemblages.
This separation from busqué burin assemblages is made on the basis
of Pataud 8’s thick nosed scraper microblade cores and differences
in Pataud 8’s retouched microblades from those found in busqué

burin assemblages (Michel 2010). At present, however, the geo-
graphical extent of this phasing is unclear and we therefore here
follow Bataille and Conard (2018; also Chiotti 2005; Dinnis
2011) in classifying Pataud 8 as Late Aurignacian.
2. We take this to mean all retouched or use-modified pieces.
3. Based on a sample of 122 artefacts from Gohaud, Maisières
Canal, Trou du Renard, Pataud 8, Pataud 6, Roc de Combe 6,
and Roc de Combe 5, Late Aurignacian retouched bladelets/
microblades have a mean width of 4.1 mm (St. Dev. = 1.06).
With a mean width of 6.4 mm (St. Dev. = 0.73), the six examples
from Layer IVb of Kostënki 14/IVb are significantly larger (P=0.00).
They are instead consistent in their widths with those from Proto-
Aurignacian contexts (Falcucci et al. 2018; Dinnis et al. 2019).
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RÉSUMÉ

Réflexions sur la structure de l’Aurignacien européen, avec focalisation particulière sur Hohle Fels IV, de Rob
Dinnis, Alexander Bessudnov, Laurent Chiotti, Damien Flas et Alexandre Michel

L’Europe occidentale sert souvent de base pour la compréhension de l’Aurignacien d’autres régions. Pour cer-
tains, il existe une bonne concordance interrégionale chronoculturelle, tandis que d’autres y voient des
différences significatives. La région qui souvent présentée comme différente est celle du Jura Souabe
(Allemagne du sud). Dans une récente contribution à cette question Bataille et Conard (2018) décrivent l’assem-
blage aurignacien de la couche IV de Hohle Fels. Ils soulignent de façon convaincante d’importantes similarités
avec l’Aurignacien tardif d’Europe occidentale. Néanmoins, ils argumentent aussi qu’il est plus ancien, et
différent, des assemblages les plus comparables d’Europe occidentale, et qu’il contredit donc un cadre
chrono-culturel aurignacien construit sur des faits provenant d’Europe occidentale. Nous évaluons ici cette
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allégation, en nous concentrant sur les sites utilisés par Bataille et Conard dans leur comparaison. Les datations
14C de Hohle Fels IV entre 33–30 000 BP ne sont pas plus anciennes que les dates obtenues sur des séries
d’Aurignacien tardifs d’Europe occidentale. La plupart des particularités de Hohle Fels discutées pour
démontrer sa dissemblance sont, en réalité, évidentes dans l’Aurignacien tardif de l’Europe occidentale. Une
éventuelle différence est l’absence rapportée à Hohle Fels IV, de micro-lamelles avec retouches inverses/alternes.
Toutefois, en raison de la quasi absence de micro lamelles retouchées latéralement et l’incertitude quant à savoir
si la mince fraction a été recherchée, nous avons des doutes sur la signification de cette observation. D’autres
publications récentes laissent à penser que le modèle chronoculturel proposé pour l’Europe occidentale est
incompatible avec d’autres régions. A la lumière de ce fait nous prenons en cosdération l’Europe orientale.
Malgré certaines différences, des données fiables pointent vers une péné-contemporanéité des caractéristiques
technologiques des lamelles et microlamelles entre ces deux régions, un schéma avec lequel les stratigraphies
de sites à travers l’Europe sont aussi cohérentes. Le plus grand facteur de complication est la datation 14C,
qui a créé une image culturellement complexe qui est incompatible avec toutes les données chrono-stratigraphi-
ques. Nous offrons donc quelques pistes de réflexions sur l’utilisation des dates 14C pour cette période. Malgré
des problèmes persistants les dates sont encore fréquemment présentées avec une confiance injustifiée dans leur
précision. Leur présentation devrait au contraire reconnaitre explicitement les risques d’erreur de la méthode et
son infériorité par rapport à des preuves plus fiables tel que la chronostratigraphique et les téphra. Quand des
dates 14C contredisent une image chronostratigraphique cohérente, la charge de la preuve incombre sur ceux qui
soutiennent la véracité des dates. Dans ces cas, les raisons de la différence entre les résultats du 14C et strati-
graphiques doivent être explorées.

ZUSAMMENFASSUNG

Überlegungen über die Struktur des europäischen Aurignacien, mit besonderem Fokus auf Hohle Fels IV, von
Rob Dinnis, Alexander Bessudnov, Laurent Chiotti, Damien Flas und Alexandre Michel

Westeuropa dient oft als Ausgangspunkt, um das Aurignacien in anderen Regionen zu erfassen. Für die einen
gibt es eine gute interregionale chrono-kulturelle Übereinstimmung, während andere hier signifikante
Differenzen sehen. Eine Region, bei der häufig auf die Verschiedenheit hingewiesen wird, ist die
Schwäbische Alb in Süddeutschland. In einem jüngst zu diesem Thema veröffentlichten Beitrag beschreiben
Bataille und Conard (2018) das Aurignacien-Ensemble aus Schicht IV vom Hohle Fels. Sie können
überzeugend bedeutsame Ähnlichkeiten mit dem westeuropäischen Spätaurignacien aufzeigen. Doch sprechen
sie sich auch dafür aus, dass das Ensemble vom Hohle Fels älter und anders geartet ist als die meisten vergleich-
baren westeuropäischen Ensembles, so dass es also der chrono-kulturellen Abfolge widerspricht, die anhand der
Datenlage aus Westeuropa erstellt wurde. Diese Aussage überprüfen wir, indem wir die Fundorte näher unter-
suchen, die von Bataille und Conard für ihren Vergleich verwendet wurden. Radiokarbondaten für Hohle Fels
IV von 33–30.000 BP sind nicht älter als die Daten für die westeuropäischen Ensembles des Spätaurignacien. Die
meisten Merkmale von Hohle Fels IV, die die Unterschiedlichkeit aufzeigen sollen, sind tatsächlich auch im
Spätaurignacien in Westeuropa festzustellen. Ein möglicher Unterschied betrifft das angesprochene Fehlen
von Mikroklingen mit inversen/alternierenden Retuschen in Hohle Fels IV. Aufgrund des nahezu
vollständigen Fehlens von lateral retuschierten Mikroklingen und der Unsicherheit bezüglich der Frage, ob
die Feinfraktion erforscht wurde, zweifeln wir die Bedeutung dieser Beobachtung an. Auch andere jüngere
Publikationen diskutieren, dass das westeuropäische chrono-kulturelle Modell mit anderen Regionen nicht ver-
einbar sei. Im Lichte dieser Überlegungen betrachten wir Osteuropa. Trotz einiger Unterschiede verweisen
verlässliche Daten auf die ungefähre Gleichzeitigkeit charakteristischer Mikroklingentechnologien in beiden
Regionen, was auch konsistent ist mit Stratigraphien von Fundplätzen aus ganz Europa. Der Faktor, der die
meisten Probleme bereitet, ist die Radiokarbondatierung, die ein kulturell komplexes Bild geschaffen hat,
das nicht konsistent ist mit allen chrono-stratigraphischen Daten. Wir stellen deshalb einige Überlegungen
an zur Nutzung von Radiokarbondaten aus dieser Epoche. Trotz anhaltender Probleme werden Daten noch
immer häufig mit einer ungerechtfertigten Sicherheit bezüglich ihrer Genauigkeit vorgelegt. Ihre
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Veröffentlichung sollte stattdessen ausdrücklich die Fehlbarkeit der Methode ebenso berücksichtigen wie ihre
Unterlegenheit gegenüber verlässlicheren Daten wie chrono-stratigraphischen Ordnungen und Tephra. Wenn
Radiokarbondaten einem konsistenten chrono-stratigraphischen Bild widersprechen, liegt die Beweislast bei
jenen, die für die Wahrhaftigkeit der Daten argumentieren. In diesen Fällen erfordert die Diskrepanz zwischen
Radiokarbondatierung und chrono-stratigraphischer Ordnung eine nähere Untersuchung.

Reflexiones sobre la estructura del Auriñaciense europeo, con especial interés en Hohle Fels IV, por Rob Dinnis,
Alexander Bessudnov, Laurent Chiotti, Damien Flas y Alexandre Michel

El modelo del occidente europeo se utiliza a menudo como base a partir de la cual abordar un marco interpre-
tativo del Auriñaciense de otras regiones. En algunos casos existe una buena concordancia interregional en
relación al marco cronocultural, pero en otros casos se observa una diferencia significativa. Una de las regiones
que frecuentemente difiere es la zona del Jura de Suabia (sur de Alemania). En una reciente contribución a esta
revista Bataille y Conard (2018) describen el conjunto auriñaciense del nivel IV de Hohle Fels. Señalan, de man-
era convincente, importantes similitudes con el Auriñaciense final del occidente europeo. Sin embargo, también
argumentan que es más antiguo y que, claramente difiere de los conjuntos del oeste de Europa, y esto, por tanto,
contradice el marco cronocultural elaborado a partir de la evidencia del occidente europeo. En este artículo
evaluamos esta afirmación, basándonos en los sitios utilizados por Bataille y Conard en su comparación.
Las dataciones de radiocarbono de Hohle Fels IV de 33–30.000 BP no son tan antiguas como las fechas de
los conjuntos del Auriñaciense final del occidente europeo. La mayor parte de los rasgos de Hohle Fels IV per-
miten demostrar, de hecho, diferencias con respecto al Auriñaciense Final del oeste de Europa. Una diferencia
potencial es la ausencia de hojitas con retoque inverso/alterno en Hohle Fels IV. Sin embargo, debido a la ausen-
cia prácticamente total de hojitas retocadas lateralmente y la incertidumbre sobre si se ha registrado
convenientemente la fracción fina, dudamos de la importancia de esta afirmación. Otras publicaciones recientes
también han sugerido la similitud del modelo cronocultural del occidente europeo con otras regiones. Con
relación a este aspecto, se ha considerado el este de Europa. A pesar de algunas diferencias, los datos más fiables
apuntan a una coetaneidad de la tecnología de hojas y hojitas entre las dos regiones, un patrón que también se
observa en otras estratigrafías a lo largo de Europa. La principal complicación radica en las dataciones de radio-
carbono que han creado una imagen culturalmente compleja e inconsistente con los datos crono-estratigráficos.
Por lo tanto, ofrecemos algunas reflexiones sobre el uso de las dataciones radiocarbónicas para este período. A
pesar de los problemas con las dataciones, éstas son a menudo presentadas con una confianza injustificada en su
exactitud. Sin embargo, su presentación debe reconocer explícitamente la fiabilidad del método y su inferioridad
frente a otras evidencias como los patrones cronoestratigráficos y la tefra. Cuando las dataciones radiocarbón-
icas contradicen el esquema cronoestratigráfico, la responsabilidad de las pruebas recae sobre aquéllos que
sostienen la veracidad de las dataciones. En estos casos, las discrepancias entre los registros radiocarbónicos
y cronoestratigráficos requieren una mayor exploración.
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