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Résumé

Mitoc-Malu Galben (Roumanie) est un site-clé du Paléolithique supérieur en Europe
orientale. Il est doté d’une séquence stratigraphique de prés de 14m de puissance incluant
de nombreux paléosols et plusieurs niveaux archéologiques du Paléolithique supérieur.
Entre 1978 et 1990, des fouilles extensives ont livré de riches vestiges d’ateliers de débitage
aurignaciens et gravettiens. De 1992 a 1995, une collaboration internationale a permis de
mieux définir la position stratigraphique de ces vestiges, leur age et leurs caractéristiques
typologiques. Depuis 2013, notre équipe a mené de nouveaux travaux de terrain focalisés
sur I’étude interdisciplinaire des processus de formation du site et sur une étude

technologique détaillée des artefacts lithiques. Les différentes phases de fouilles que le site a
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connues ont mis en ceuvre des méthodologies parfois tres différentes. Nous étudions ici
I'impact de ces changements méthodologiques dans la fouille sur la comparabilité des
ensembles identifiés, en analysant la fréquence des lamelles au sein des supports allongés
ainsi que la distribution de la longueur des supports allongés. Notre étude préliminaire
permet de suggérer que certains ensembles semblent avoir été influencés par les
méthodologies de fouilles lors de ces différentes phases du travail de terrain, mais d’autres
analyses sont nécessaires pour comprendre précisément comment ces ensembles ont été

biaisés.

Abstract

Mitoc—Malu Galben (Romania) is one of the key-sites for the Upper Palaeolithic in Eastern
Europe, with abundant Upper Palaeolithic archaeological layers embedded in a ~14 meters
long loess-palaeosol sequence. The excavations in 1978-1990 yielded rich remains of
Aurignacian and Gravettian workshops. From 1992 to 1995, an international collaboration
helped better define their stratigraphical position, age, and typological characteristics. Since
2013, our team has conducted new fieldwork focusing on interdisciplinary study of site
formation processes and a detailed technological study of the lithic artefacts. These different
excavation phases have employed quite substantially different fieldwork methodologies.
Here, we explore the impact of the changing excavation methodologies on the comparability
of the generated assemblages by analyzing the frequency of bladelets among the elongated
blanks as well as the length distribution of elongated blanks. Our preliminary study allows us
to suggest that some of the assemblages seem to be influenced by the fieldwork
methodology employed by each excavation phase, but more studies are needed to start to

understand how the assemblages are biased.
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1 Introduction

Most larger archaeological sites have been excavated over a long time period, in most cases
probably repeated fieldwork campaigns over time, resulting in extensive archaeological
collections produced using a range of different fiel[dwork methodologies, which, in turn,
raises potential issues regarding their comparability. Excellent examples are iconic sites like
La Ferrassie (France; e.g., Dibble et al., 2018), Willendorf Il (Austria; e.g., Antl-Weiser, 2008;
Nigst et al., 2014, the Pavlov-Dolni Vestonice sites (Czech Republic; e.g., Svoboda et al.,
1996), and the Kostenki-Borshevo sites (Russia; e.g., Sinitsyn, 2015), to mention a few
European Palaeolithic sites. However, this problem is neither limited to European sites nor
to Palaeolithic sites.

Any excavation destroys the site under study and archaeologists aim at recovery of as much
information — comprising both samples and contextual data - as possible. However,
archaeologists also have to decide what information to save and, hence, document and
record — and no excavation saves all information. Over time more and more details are
documented and saved, because fieldwork methodologies changed quite substantially —in
most cases we can probably say improved significantly. As a result, more samples have been
collected and more contextual information has been recorded over time.

Besides the fact that the evolving fieldwork methodologies resulted in more information
being collected, we also have to note that what is recorded often depends on the research
guestions and goals of the excavation project. While we nowadays are often interested in
hominin behaviours in their ecological context, older excavations might have been mainly

concerned with a classification of the assemblages in a culture-historical framework, which
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would automatically have led to a low interest in anything but so-called diagnostic artifacts
(although the viewpoint of what is diagnostic might also have changed over time).

Any fieldwork methodology biases assemblages created through excavation by
archaeologists and we have to stress the point that changing fieldwork methodologies at the
same site through time or between sites at the same time might significantly bias the
generated collections and in general the information available. This, in turn, potentially
affects comparability of old and newly excavated assemblages at the same site, from the
same stratigraphic unit (or from corresponding stratigraphic units, as stratigraphic units also
often change with fieldwork methodologies). Needless to say, that this also potentially
affects the comparability of assemblages excavated at different sites.

The fact that changing fieldwork methodologies might quite substantially affect the
dominating character or taxonomic classification of an assemblage as well as the
comparability of old and newly excavated assemblages, is rarely addressed in a systematic
manner (but see, e.g., Dibble et al., 2005; 2009; 2018; Winder, 1997). Most recently, the size
of objects (measured by maximum dimension of weight), presence/absence of retouch on
lithics, lithic artefact completeness, patterns in presence/absence of tool types (retouched
types of lithic artefacts) and other lithic objects (e.g., Levallois products), have been used to
assess comparability and excavation bias between old and newly collected assemblages
(e.g., Dibble et al., 2018).

In this study we undertake a first step in exploring potential excavation bias routed in
changing fieldwork methodologies and its effect on comparability of old and newly
excavated assemblages at the Upper Palaeolithic open-air site Mitoc-Malu Galben in north-
eastern Romania. The site is characterised by a long loess-paleosol succession with a rather

high palaeoclimatic resolution and abundant archaeological remains attributed to the
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Aurignacian and Gravettian (Haesaerts, 1993; Otte et al., 2007; Noiret, 2009; Noiret et al.,
2016; Nigst et al., accepted). It has a long research and excavation history — albeit shorter
than some other sites like La Ferrassie (e.g., Dibble et al., 2018) or Willendorf Il (e.g., Antl-
Weiser, 2008; Nigst et al., 2018) — and differing fieldwork methodologies have been
employed over the past 40 years with three major excavation phases.

Specifically, the goals of this study are: (i) To present an overview of fieldwork
methodologies and how they changed through time, and (ii) to explore whether we can
detect any significant differences between assemblages of the three main excavation phases
that can be attributed to changing fieldwork methodologies. Here we focus on elongated
blanks, i.e. blades and bladelets, and especially on the potential underrepresentation of
small elongated blanks (bladelets). To do so, we will below first put Mitoc-Malu Galben and
the changing fieldwork methodologies in the context of the goals of the projects/excavations
of the three main excavation phases. Hence, we review the excavation/fieldwork history at
the site before comparing six samples from the excavation phases (two per phase) to test for

potential differences between the excavation phases in regard of collection of bladelets.

2 Mitoc-Malu Galben: site location, history of fieldwork, and cultural sequence

2.1 Site location and overview

Mitoc-Malu Galben (48° 05’ 52” N, 27° 01’ 23" E) is located on the southern fringes of the
village of Mitoc, Botosani county, northeastern Romania, about 120 km north of lasi (Figure
1). It is one of numerous Palaeolithic sites in the area of the village of Mitoc. The site is
situated on the right bank of the Prut river valley. Precisely, the site is located along the

Ghireni stream, about 450 m from its confluence with the Prut river (Figure 2).
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The exposed part of the site is about 30 by 30 m wide and more than 14 m deep; the
extension beyond the excavation pit is not known. The sequence is a loess-paleosol
succession, which is more than 14 m deep and currently divided in 13 lithostratigraphic units
(Figure 3). Each stratigraphic unit (SU) represents a sedimentation phase usually associated
with a stabilization phase marked by pedogenesis (Haesaerts, 2007). The pedogeneses are
represented by either humic soils (forming under subarctic to boreal conditions) or tundra
gleys (forming under periglacial conditions). SU 13 to 7 in the lower half of the sequence
consist of mainly silty deposits but it should be noted that SU 13 to 11 also contain colluvial
deposits. The upper half of the sequence with SU 6 to 1 is characterised by aeolian input. In
general, we can note that the palaeoenvironmental resolution of the sequence is rather high
(for details see Haesaerts, 2007; Haesaerts et al., 2003, 2010a). The chronostratigraphy of
the sequence is based on the litho-/pedostratigraphic record, its climatic signal, and more
than 40 radiocarbon dates (Haesaerts, 2007; Haesaerts et al., 2003; 2010a).

In this sequence, a large number of archaeological occurrences has been documented and
attributed to the Aurignacian and Gravettian (see Otte et al., 2007 for a summary of the old
excavations; for the 2013-2016 excavations see Nigst et al., accepted). These archaeological
occurrences were merged by the 1978-1990 and 1992-1995 excavations into packages of
‘archaeological levels’, including five ‘levels’ in SU 12b to 8b classified as Aurignacian (from
bottom to top: ‘dispersed Aurignacian’, ‘Aurignacian I’, ‘Aurignacian II’, ‘Aurignacian II’, and
‘Aurignacian Il upper’) and four ‘levels’ in SU 7b to 4a attributed to the Gravettian (from
bottom to top: ‘Gravettian I’, ‘Gravettian II’, ‘Gravettian llI’, and ‘Gravettian IV’). Our 2013-
2016 fieldwork (Nigst et al., accepted) did not use those ‘levels’ but assigned all
archaeological objects found in one stratigraphic unit to one assemblage, except when there

are clearly separate archaeological horizons within the same stratigraphic unit.
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2.2 History of excavations

Mitoc-Malu Galben has a long research history, starting in the nineteenth century. In 1885,
the geologist G. Stefanescu discovered the first Palaeolithic artefacts in the Mitoc area
(Stefanescu, 1888; Chirica, 2001; Chirica, 2007a). Later, in 1898, I. Simionescu collected
Palaeolithic archaeological material there as well (Simionescu, 1906). More work was
conducted in the 1920s by N. N. Morosan, who identified four sites near the village of Mitoc,
including the site Mitoc-Malu Galben (Morosan, 1938). He describes it as located “on Ghireni
stream, a few hundred meters from where it empties into the Prut” (Morosan, 1938: 56). In
the same paper it is specified that the site is positioned 400 m from the Prut and that the
oldest deposit at the site are “gravel [...] belonging to the lower Prut terrace” (Morosan,
1938: 59). Morosan identified only one Upper Palaeolithic industry at the site and states that
it “may well belong to the Magdalenian era” (Morosan, 1938: 60). In 1956-1957, C. S.
Nicoldescu-Plopsor and N. Zaharia conducted fieldwork at Mitoc-Malu Galben (Nicoldescu-
Plopsor and Zaharia, 1959; Chirica, 2001), but it remains unknown whether the area
explored at this time correspond very precisely to the site currently excavated. They
identified several assemblages at different depths, relating to the Lower Palaeolithic, the
Mousterian, and the Aurignacian (Chirica, 1975; 2001), but the discovered materials were
not kept.

In the context of (re-)investigating and (re-)assessing sites from the area, V. Chirica (Institute
of Archaeology, lasi Branch of the Romanian Academy of Sciences) started fieldwork in 1978
at the location known today as Malu Galben (Chirica, 1975, 1989, 2001). Until 1990, the
excavations were carried out each year by V. Chirica with the help of village workers. During

that phase of the excavations, they exposed the current ~25 x ~25 m pit, which still
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constitutes the site (Figures 4 and 5). This work has enabled the attribution of lithic remains
to eight main ‘levels’, four of which were attributed to the Gravettian while four were
classified as Aurignacian, corresponding — in the mind of the excavator — to remains of
‘dwellings’ (Chirica, 2007b). In the 1980’s, V. Chirica collaborated with K. Honea (University
of lllinois) to build a radiocarbon chronology, resulting in the first radiocarbon dates for the
site (Honea, 1987; 1994).

From 1991 onwards, V. Chirica started a collaboration with a Belgian team, consisting of
researchers from the Royal Belgian Institute of Natural Sciences (P. Haesaerts and F.
Damblon) and the University of Liege (M. Otte, P. Noiret, |. Lépez Baydn, and V. Ancion). This
collaboration resulted in geological and stratigraphic fieldwork and archaeological
excavations between 1992 and 1995 (Haesaerts et al. 1993; Otte et al. 2007). The main aim
of the 1992 to 1995 fieldwork was to conduct control excavations to expose and sample the
entire sequence. The position of the archaeological remains in relation to stratigraphy was
clarified thanks to stratigraphic sections and observation of the position of the lithic
artefacts and faunal remains during excavations.

Following the end of the 1992 to 1995 fieldwork, the site was visited by V. Chirica and P.
Haesaerts in the late 1990s and during the 2000s several times for brief fieldwork seasons.
During those visits no major excavation was carried out there, only limited geological work
on existing sections/trenches. In 2011, V. Chirica and P. Haesaerts carried out limited
fieldwork at the site with the help of P.R. Nigst. During this brief fieldwork season, they
sampled a major part of the sequence in several trenches. It was also during this fieldwork
and a site visit by V. Chirica and P. Noiret in 2012 that collapsing archaeological deposits
along the northern section were observed and the need for future fieldwork to secure those

areas was identified.
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In order to secure areas of the site prone to erosion/collapsing sections and to generate
more detailed information on site formation processes and lithic technology, new
excavations — as a collaboration between V. Chirica and P. Noiret (University of Liege), P.
Nigst (University of Cambridge/University of Vienna), and P. Haesaerts (Royal Belgian
Institute of Natural Sciences) — were initiated. From 2013 to 2016, limited excavations were
carried out at various locations on the site (Chirica et al., 2014, 2015, 2016, 2017; Noiret et
al., 2016; Nigst et al., in press, accepted). In total 22 trenches comprising of seven trenches
for archaeological excavations and 15 trenches for geological/stratigraphic work were
excavated (Figure 6). Our new fieldwork focused on: (i) precise positioning of all excavated
material in the stratigraphy, (ii) documentation of the position and orientation of the
archaeological remains through piece-plotting with total stations, (iii) systematic wet-sieving
of all excavated sediment, (iv) an interdisciplinary study of site formation processes, and (v)
a detailed study of the lithic technology. An additional aim was also to acquire materials
allowing specifically to address the Aurignacian to Gravettian transition issue at different

scales.

2.3 Overview of the cultural succession at Mitoc-Malu Galben

The sequence of Mitoc-Malu Galben starts around 32,000 uncal. BP with assemblages
attributed to the Aurignacian technocomplex. Especially the ‘Aurignacian I’ level has
provided abundant materials and show typical features of the Aurignacian. Its typological
composition is notably characterized by carinated burins (including a few busqués burins),
more numerous than carinated endscrapers (Noiret, 2005). Both represent bladelet cores, as
supported by use-wear analysis (Jardon Giner, 2007) and technological studies (Libois et al.,

2019). Some main and by-products, including some twisted bladelets, confirm bladelet
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production on carinated burin and carinated endscapers as cores. Unfortunately, the lack of
sieving between 1978 and 1995 has restrained their total number, and none of the few
recovered ones is retouched. A less formal bladelet production is represented by small
prismatic bladelet cores, often using thick flakes as cores. Blade production is demonstrated
by a number of cores, even if this part of the lithic production has not yet been studied in
detail. During the 2013-2016 excavations, no further typo-technological data could be
obtained, as recovered lithic materials consisted mainly of flakes, cortical flakes and shatter.
Keeping in mind that the collection from 1978-1990 excavations is biased because the
excavator only retained a selection of the excavated material, the lithic materials related to
this ‘level’ confirm the presence of a typical Aurignacian, from a lithic typo-technological
point of view, with a chronostratigraphic position below Malu-Galben Interstadial 10, which
is correlated with Greenland Interstadial 6, hence suggesting an age prior to 29,000 uncal. BP
/ 33,800 cal. BP.

The ‘Aurignacian I’ level is less well documented. The toolkit composition is similar to the
one of the underlying ‘Aurignacian I, the main difference is a lower count of carinated
burins. The 'Aurignacian llI’ and ‘lll upper’ stand as the uppermost and latest Aurignacian
‘levels’ in the sequence. Associated *C dates are rather late (~29,400 uncal. BP for level
‘Aurignacian lll’, and ~27,700 uncal. BP for level ‘Aurignacian Il upper’). Materials from both
‘levels’ were mostly discovered during the 1978-1990 excavations (but also during our 2013-
2016 excavations, see Nigst et al., accepted), and are typologically characterized by the
presence of various carinated pieces, however under-documented in previous studies. The
blade production is represented by cores, blades and waste products from Chirica’s
excavations, while the bladelet production is almost strictly limited to a few preserved cores,

including the carinated ‘tools’. Bladelets, as usual, were not found due to the lack of sieving.
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The only exception lies in a specific assemblage from the ‘Aurignacian III’ level, which
demonstrates bladelet production, including twisted specimens, from small prismatic
bladelets cores and carinated ‘tools’ (endscrapers and burins) (Libois et al., 2019). Recent
fieldwork led to the discovery of a cluster of lithics in the 'Aurignacian Il upper’ level in the
southern part of the site, documenting the presence of lithic artefacts in SUs 9a and 8b. The
presence of some bladelets in this cluster demonstrates their production (Branscombe,
2016), however, the production mode is unclear, maybe corresponding to carinated ‘tools’,
even though none was recovered in the 2013-2016 excavations. In brief, if level ‘Aurignacian
[II" is attributed to the Aurignacian, the attribution of level ‘Aurignacian Il upper’ stays
ambiguous. However, its chronostratigraphic position is secure, allowing for further
investigation in a controlled context.

The ‘Gravettian I’ is pretty well documented from the 1978-1995 excavations. Blade
production is evident through elongated and regular blades and a few cores. The production
is mostly unipolar, sometimes bipolar. The bladelet production seems to be similar to the
blade production, but preserved blanks are rare. The tools are not numerous but include at
least one Gravette point and one microgravette point. *C dates range from 27,500 to 26,500
uncal. BP. The most recent materials from our 2013-2016 excavations amount to ~600
lithics, including mainly flakes of various dimensions, three cores and no tools. This small
assemblage shows the different steps of knapping, i.e. cortex removal, core shaping and
blank production of, at least, blades and probably also bladelets.

The ‘Gravettian II' spans from 26,500 to 25,500 uncal. BP. In the 2013-2016 excavation
materials, ~1500 lithic were recovered, with again mainly flakes, no tools, 10% blades and
5% bladelets, and nine cores. Technological characteristics are similar to the old excavations’

collection, with the bladelet component better represented thanks to wet-sieving. Detailed



288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

data is available for new excavations (Nigst et al., accepted), as well as for the old collections
(Libois, 2017; Libois et al., 2017).

Our new fieldwork recovered only a very small number of lithics attributed to the

‘Gravettian III’ and ‘Gravettian IV’ levels, hence most information is based on the 1978-1990
and 1992-1995 excavations. Blade and probably bladelet productions are evident, even if not
studied from a technological point of view. A shift toward lighter products, and an increased
number of backed pieces have been noticed in the ‘Gravettian IV’ level. Some shouldered
points also allow comparisons with the so-called Willendorf-Kostenki shouldered point
horizon (Kozlowski, 1998; Grigor’ev, 1993), also documented along the Dniester at Molodova

V, Layer 7 (Chernysh, 1987).

3 Evolution of Fieldwork Methodology

Throughout the three major phases of fieldwork at Mitoc-Malu Galben (i.e., 1978-1990,
1992-1995, and 2013-2016), fieldwork methodology has evolved along a trend of increasing
concern for accuracy and precision in the recording of the archaeological objects and
collected samples as well as the stratigraphic sequence. Below we explain the approaches

and techniques used in the three main phases of fieldwork at the site.

3.1 Chirica’s excavations between 1978 and 1990

The excavation methods followed by Chirica starting from 1978 are quite representative of
Romanian Palaeolithic fieldwork and research previous to the third millennium (see, e.g.,
Anghelinu, 2018). At Mitoc-Malu Galben a 2 x 2m grid, labelled using numbers (running
west-east) and letters (running south-north, but not ordered alphabetically), was employed

by Chirica. In addition to the use of this grid, the depth was recorded, using the first
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excavated terrace — which stood untouched and horizontal — as an altimetric reference
(Chirica, 2007a; Haesaerts, 2007). Consequently, this system allowed to position discoveries
on X, Y and Z axes. Unfortunately, not all finds were manually recorded in this grid system in
this way; only clusters of lithic artefacts worthy to be noted were positioned on the grid,
each one associated to only one single depth measurement for the whole cluster, whatever
its size. Figure 7 illustrates such a cluster covering nearly an area of 12m?, contextual
information of this kind of artefacts concentration is limited: only the square(s), one depth
relative to the reference height, and year of excavation were recorded.

In this fieldwork period, excavated materials also went through a sorting process: only a
selection of tools, cores, ‘fine’ blades and sometimes a few flakes was retained, to the
detriment of all the chunks and small lithics — except for the last year of excavations (i.e.
1990), during which most of the materials were collected and retained (Otte and Chirica,
1993). It looks like the clusters of lithic artefacts might be related to knapping activities at
the site resulting in abundant cortical flakes, flakes, shutter, etc., which were in the past
often considered ‘knapping waste’, and a proportionally extremely low number of formal
tool types is characteristic for the site (e.g., Otte et al., 2007). It’s also worth noting that the
excavations were carried out without wet- or dry-sieving of the excavated sediment.
Consequently, despite the discovery of dozens — maybe hundreds — of thousands of
individual artefacts, only a few thousands are still preserved in the collection, which is
nowadays housed at the Institute of Archaeology (lasi Branch of the Romanian Academy of
Sciences, lasi, Romania). This selection is the result of both ‘efficient’ fieldwork methods and
assessment concerns. Chirica’s main concern over the years was the cultural classification of

every ‘level’ from a chronological and chronocultural viewpoint. The search for index fossils -
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quite scarce throughout the sequence - likely to solve such issues favored the expedient

excavation process undertaken at Mitoc-Malu Galben between 1978 and 1990.

3.2 Fieldwork between 1992 and 1995

The 1992-1995 fieldwork aimed at controlling and clarifying Mitoc-Malu Galben’s
stratigraphy. Especially, the geology and stratigraphy remained entirely uninvestigated so
far, while the archaeological sequence was partly unclear. Excavations were carried out
following the same grid as used by Chirica between 1978 and 1990, but with a new height
reference, similar to the one used by P. Haesaerts for stratigraphic studies (Haesaerts, 1993,
2007). Unlike previous excavations, piece-plotting of all discoveries was manually
performed. As chronology remained the main issue, excavators did not focus on small-sized
artefacts, and sediments were not sieved. The attributions of Chirica’s ‘levels’ were
confirmed and even detailed; another minor contribution is the addition of some low density
(‘scattered’ or ‘dispersed’) assemblages at the bottom and the top of the sequence
(‘Dispersed Gravettian’ and ‘Dispersed Aurignacian’), as well as the distinction between the
‘Aurignacian I’ and ‘Aurignacian Ill upper’ levels.

The stratigraphy was studied by P. Haesaerts (1993, 2007), who identified 13
lithostratigraphic units within the sequence, each corresponding to a sedimentary cycle
ending in pedogenesis (either humiferous horizons or tundra gleys) (Figure 3). Moreover,
new charcoal samples were dated, and all samples and dates from previous excavations
were critically analysed, in order to obtain a clear overview of Mitoc-Malu Galben’s absolute
chronology (Damblon and Haesaerts, 2007; Haesaerts, 2007). During fieldwork, the
combination of both geological and archaeological investigations led to an understanding of

how the archaeological materials follow the sediments’ double slope towards the East/Prut
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river, as well as towards the South/Ghireni stream. Contrarily to Chirica’s confidence on
depth for the assessment of workshops, it is evident that the position and chronology of the
archaeological materials cannot be assessed without its relation to the stratigraphic context,
especially as the site extends over a large area and the deposits are sloping.

This work then led to a major reassessment of the excavated materials so far. The three
major sections studied by P. Haesaerts — North, West and South — allowed to approximately
reconstruct the position of lithostratigraphic units in the central excavated area. Therefore,
‘levels’ could be repositioned following the geological units and materials could also be
reattributed to those units, as their 3D positions were known (see Haesaerts, 2007, for more
information). The labels given by Chirica (e.g. ‘Gravettian IV’, ‘Aurignacian I’, etc.) were then
interpreted differently, as it has become unclear whether they refer to an actual
stratigraphic position or not; Chirica had used these labels to group some concentrations of
workshops, but thanks to the 1992-1995 fieldwork, their distribution appeared to be less
discontinuous than claimed by the excavator. Consequently, those labels are still used, but
now strictly considered as phases of lithic artefact occurrences within the sequence, useful
for a general understanding of the sites’ sequence from a chronocultural perspective.

In short, the 1992-1995 fieldwork made it possible to specify the stratigraphic position of the
various assemblages of lithic (and faunal) artefacts excavated at Mitoc-Malu Galben. The
attribution to the Aurignacian and Gravettian technocomplexes is mostly based on tools,
originating from both Chirica’s 1978-1990 and the 1992-1995 fieldwork. Therefore, as the
approach focused mainly on typological grouping, the technological aspects of Mitoc-Malu

Galben's assemblages were not clearly addressed by the studies until 1995.

3.3 Recent fieldwork between 2013 and 2016
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In order to investigate among others site formation processes and lithic technology, new
excavations were initiated in 2013. In this most recent fieldwork phase, we applied state-of-
the-art excavation and documentation methodologies, including piece-plotting of all
artefacts and samples with a total station and wet-sieving of all excavated sediments (Nigst
et al., accepted; see also Nigst et al., 2014). When it comes to location and context of the
archaeological objects, we focused on precision with regard of measurement variation and
accuracy with regard of the archaeological objects’ position relative to lithostratigraphic
boundaries in order to maximise (micro)stratigraphic context (e.g., Braun et al. 2019; de la
Torre et al. 2018; Machado et al. 2013; Nigst et al. 2014) and allow quantitative assessment
of site formation processes through fabric analysis (e.g., McPherron 2005; 2018). The
excavations were carried out both horizontally and vertically, on limited surfaces, always
close to sections providing a secure stratigraphic framework; all excavated materials are thus
attributed to a stratigraphic unit during the excavation. A detailed description of the
excavation and recording process is beyond the scope of this paper and can be found in
Nigst et al. (accepted; see also Nigst et al., 2014). Even though no excavation was carried out
at Mitoc-Malu Galben since 1995, we were able to use the same grid and 3D reference
system, including the exact same reference height, in our excavations since 2013 ensuring
continuity with the previous excavations (Nigst et al., accepted). Based on fieldnotes and
drawings of the two previous fieldwork phases and data from our new fieldwork, a database
and GIS were built to assess artefact occurrences with reference to stratigraphic units, as
well as their spatial distribution.

Assemblages excavated between 2013 and 2016 correspond either to the densest artefact

accumulations of the Gravettian (‘Gravettian II’) and Aurignacian (‘Aurignacian I’) on the site.



406  Sedimentary units linked to the end of the Aurignacian and/or the beginning of the

407  Gravettian (‘Aurignacian lll upper’ and ‘Gravettian I) also yielded smaller assemblages.

408 Concerning site formation processes, new data could be obtained from small lithic fraction
409  analysis (Murphree, 2017). Differential preservation of assemblages could be observed. For
410 instance, materials from the ‘Aurignacian |’ level excavated in 2014, located on a fairly

411  marked slope, show a lithic particle size distribution congruent with residualisation from
412  runoff (following the definition and data after Lenoble, 2005, see also Bertran et al., 2012).
413  More than 6000 lithic artefacts and a few faunal remains were recovered across various
414  stratigraphic units were recovered during our fieldwork since 2013. The assemblages

415  excavated are differently sized and provide diverse new data. Detailed information on

416  Gravettian samples can be found in Nigst et al. (accepted).

417

418 4 Comparisons between excavation phases

419  The use of state-of-the-art excavation methods has increased completeness of recovered
420  lithic samples (especially with regard of the smaller fractions). As consequence we expect
421  the newer excavated lithic artefact samples to likely reveal parts of the lithic reduction

422  process — especially concerning the production of bladelets — that is not (or hardly)

423  detectable in the assemblages of the earlier excavations due to their bias against small

424 remains. In order to test whether the assemblages produced by different excavation phases
425  at Mitoc-Malu Galben show statistically different recovery of small elongated blanks, i.e.
426  bladelets, we compare six samples of blades and bladelets, two for each of the three periods
427  of excavation. Samples 1 (Figure 8) and 2 originate from excavations in 1984, samples 3

428  (Figure 9) and 4 (Figure 10) were excavated in 1992, and samples 5 (Figure 11) and 6 (Figure

429  12) stem from our recent excavations between 2013 and 2016 (Table 1).
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Samples 1 and 2 originate from squares D1 and E1 and their spatial extent is unknown, but
their maximum spatial extent cannot exceed 4 m?, because squares at Mitoc-Malu Galben
are 2 x 2 m. We know that both sample 1 and 2 are probably affected by selective collection
of lithics by the excavator as mentioned above. Sediments associated to samples 3 and 4
were not sieved, but larger materials were collected. Samples 5 and 6 originate from
excavations that employ piece-plotting to all object of 10 mm or larger. Excavated sediments
associated to samples 5 and 6 were wet-sieved, but frequencies presented here do not
include materials recovered from wet-sieving as the sieving material analysis is in progress.

All samples include complete and fragmented lithics.

Table 2 shows absolute and relative frequencies of elongated blanks (blades and bladelets)
of the six samples, and Table 3 presents descriptive statistics for the lengths of these blanks.
A major difference lies between samples 1 and 2 and the other samples, as samples 1 and 2
are substantially smaller than samples 3 to 6, and - according to our information - sorted by
the excavator. In addition to their low counts, minimal length measurements of blanks,
31.20 mm and 31.83 mm respectively, are substantially larger than in the other samples.
Samples 3 to 6 show substantially higher absolute frequencies of blades and bladelets than
samples 1 and 2, even though samples 3 to 6 do not include lithics recovered from sieving. In
light of the sorting in samples 1 and 2, further comparisons between these samples and
samples 3 to 6 are difficult to interpret. This is something that needs to be addressed when
undertaking detailed comparisons between assemblages originating from the 1978-1990 and
later excavations.

We first looked at the three excavation phases by merging samples of the same excavation

phase (Table 4). A Chi-square test showed significant difference (y?=9.3943,df=2,p =
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0.009121). Post-hoc comparisons using fdr correction of the p-value revealed significant
difference between the 1992-1995 and 2013-2016 samples (adj. p < 0.05). None of the other
comparisons was significant.

While we know that samples 1 and 2 are biased (see discussion above), we were interested if
there exist significant differences between the collections generated by the 1992-1995 and
2013-2016 excavations. Hence, we focus our analysis at sample level on samples 3 to 6 here.
We note that relative frequencies of blades and bladelets appear different between both
samples of the 1992-1995 excavations (with proportions of bladelets are below 25%) and
both samples of the 2013-2016 excavations (with proportions of bladelets more than 32%)
(Table 2). However, a Chi-square test showed no significant difference (y? = 7.6145,df =3, p
= 0.05469).

We also tested whether cultural classification might have an influence on relative bladelet
frequency (Table 5). A Chi-square test with Monte Carlo simulation of the p-value (100,000
replicates) showed no significant difference (y? = 4.6527, p = 0.1981), demonstrating that
cultural classification did not affect bladelet frequency. It is important to note here that we
do not want to test if length is driven by cultural classification in general has an influence on
bladelet frequency, but rather test whether our comparison is biased as cultural
classification of our samples is influencing/driving bladelet frequency.

In sum, our analysis of the frequencies of blades and bladelets suggest that overall there are
differences based on excavation bias (esp. 1978-1990 excavation), and our analysis also
showed differences in bladelet frequency between the 1992-1995 and 2013-2016
collections. Interestingly, on sample level our analysis did not show any statistically

significant differences. However, we have to note here that our analysis does not include the
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wet-sieving materials of the 2013-2016 excavations. Including them in the future will require

us to revisit the statements made above.

We also used the mean length of elongated blanks (blades and bladelets) (Table 3) to test
whether there are differences in size of lithics between excavation phases and samples 1 to
6. As a first step and in order to investigate whether there is significant variation between
excavation phases, we merged each two samples from the same excavation phase into one
larger sample resulting in three samples (Table 6) and studied variation between excavation
phases using an ANOVA of the length of elongated blanks (Figure 13). It yielded statistically
significant variation among excavation phases (F(2,474) = 13.48, p = 2.03*10°®). A post hoc
Tukey HSD test showed that the comparison of the phases 1978-1990 and 2013-2016 as well
as 1992-1995 and 2013-2016 differed significantly at p < 0.05. The comparison of the phases
1978-1990 and 1992-1995 was not significantly different. This allows us to suggest that
excavation phase impacts mean length of elongated blanks and that earlier assemblages are
biased against small elongated blanks.

However, if we look at our individual samples (Table 3), we see a complex pattern of
variation (Figure 14). An ANOVA of the length of elongated blanks yielded a statistically
significant variation among samples 1 to 6 (F(5,471) = 7.355, p = 1.18*10°%). A post hoc Tukey
HSB test showed that samples 2 and 5, samples 3 and 5, samples 3 and 6, and samples 4 and
5 differed significantly at p < 0.05. The other sample pairs were not significantly different. It
should be noted that samples 1 and 2 have very low samples sizes compared to samples 3 to
6, which might account for the fact that the analysis shows no statistically significant
difference between sample 1 and samples 3 to 6. If we exclude samples 1 and 2 due to their

low samples size and focus our analysis on samples 3 to 6 only, we see a similar pattern. An
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ANOVA of the length of elongated blanks yielded a statistically significant variation among
samples 3 to 6 (F(3,451) = 10.38, p = 1.29*10°®). A post hoc Tukey HSD test showed that
samples 3 and 5, samples 3 and 6, and samples 4 and 5 differed significantly at p < 0.05,
while the other sample pairs were not significantly different.

The pattern that emerges from the above analysis suggests that excavation phase of the
sample might be a driver (the earlier excavated samples are larger on average [when the
difference is statistically significant]). Interestingly, statistically significant difference could
also be observed between samples that belong to the same stratigraphic unit (e.g., samples
3 and 5) but different excavation phases, supporting the observation that excavation phase
might have an influence on the size distribution of elongated blanks. However, excavation
phase is probably not the only driving factor, because not all tests from different excavation
phases appear to be statistically significantly different (e.g., samples 4 and 6). In this context
it should be mentioned that sample 5 is the most peculiar one as its mean length of
elongated blanks is small (29.60 mm, sd = 14.15 mm) and differs significantly from that of
samples 2, 3, and 4. Sample 5 shows a substantially higher percentage of bladelets among
elongated blanks (38.10%, Table 3), and it, hence, comes as no surprise that its mean
elongated blank length is shorter than for the other samples. The percentage bladelets can —
of course — be related to excavation phase, but very well could also be driven by other
factors like function of the assemblage as well as sampling different areas of a camp site and
assuming spatial structuring of activities and their refuse. It should also be mentioned that in
principle also postdepositional processes could be responsible for higher or lower
percentages of small elongated items.

We also tested whether there is variation between samples based on their attribution to a

‘level’ at Mitoc-Malu Galben (Table 7, Figure 15), which we can view as an attribution to a
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certain phase of the Aurignacian or Gravettian technocomplexes. An ANOVA of the length of
elongated blanks yielded no statistically significant variation among levels (F(3,473) = 2.531,
p = 0.0565), suggesting no influence of the cultural attribution on the size distribution of
elongated blanks of our Mitoc-Malu Galben samples.

In brief, we cannot rule out that the size-distribution of the elongated lithic blanks is biased
depending on their period of excavation, but we also observe that a substantially larger
percentage of bladelets among elongated blanks leads to a smaller mean length of
elongated blanks and, hence, contributes to differences in size distribution. Hence,
underrepresentation of bladelets which might be driven by a number of factors including
excavation phase. However, we have to note that the 2013-2016 excavations samples used
here do not include the small fraction from wet-sieving, which might change our assessment

once that data are available.

5 Concluding remarks and perspectives

In this study we presented the evolution of fiel[dwork methodologies at Mitoc-Malu Gaben
during roughly the past five decades and a first analysis of potential excavation bias related
to these changes in fieldwork methods in selected assemblages. We did the latter by looking
at a small subset of the overall lithic assemblages, the elongated blanks, i.e. blades and
bladelets, because we would assume that excavation bias would lead to an
underrepresentation of small elements (including bladelets).

In the 40 years of excavation history over the past five decades at Mitoc-Malu Galben the
employed fieldwork methods changed quite substantially, both in sync with general trends
in Palaeolithic excavation methods but also in particular with the goals of the main fieldwork

phases (1987-1990, 1992-1995, and 2013-2016), which shifted from taxonomic classification
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in a historical-cultural framework (1978-1990), to stratigraphic studies and controlling the
chronology of the sequence (1992-1995), and, finally, to study of the site formation
processes and technological studies of especially also the bladelet production modes (2013-
2016).

Our analysis of the percentage of bladelets among the elongated pieces as well as the length
distribution of elongated pieces suggests that there seems to be some bias that might
indicate underrepresentation of small elongated blanks (bladelets) in some of the older
assemblages. However, this is not true for all assemblages and we have to entertain the
possibility that other factors than excavation phase might also drive differences between the
specific assemblages in our sample.

We, further, should note that we assume that our findings with regard of elongated blanks
can be extended to all lithic artefacts regardless whether they are blanks, cores, shatter, etc.
as we think that excavation bias against small objects would not differentiate between
elongated banks and other lithics, or - if at all - might be less in elongated blanks because
blades were in many older excavations often considered ‘special’ compared to flakes. Future
studies at Mitoc-Malu Galben - including a new assessment of the site formation processes
affecting the samples excavated between 2013 and 2016 - will have to test whether we can
identify the same patterns among other lithic artefacts but also whether we can identify
them among elongated blanks of other samples at the site.

If our preliminary findings can be confirmed in our future studies at Mitoc-Malu Galben, this
will have implications for the comparability of assemblages and especially for comparisons
between assemblages of different excavation phases. The influence of excavation
methodology on assemblages and their interpretation and comparability with newly

collected assemblages has been discussed by a number of studies at Palaeolithic sites (e.g.,
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Dibble et al., 2005, 2009, 2018; Winder 1997). Similar work has also been done on variously
collected Palaeolithic materials (e.g., Harris et al. 2019).

All excavations — past and present - are biased in the one or other way. Here we showed for
Mitoc-Malu Galben that the assemblages seem to be biased by the excavation phase.
Through such studies and our ongoing work on site formation processes we can start to
understand how the assemblages are biased, which is key if we want to use earlier

excavated assemblages in comparative studies.

Acknowledgements

The research at Mitoc-Malu Galben since 2012 has been financially supported by grants from
the Fonds spéciaux de I’Université de Liege (projects no. C13/69 & C-15/79/P5264) and from
the FWB (2017) to Pierre Noiret and a grant from the European Commission FP7 Marie Curie
program (NEMO-ADAP project, grant n°® 322261) to Philip R Nigst. Philip R Nigst’s research
was further supported by the Leakey Foundation, the British Academy, the Isaac Newton
Trust, and the McDonald Grants and Awards Fund. Marjolein D Bosch’s research has been
funded by a grant from the European Commission H2020 Marie Sktodowska-Curie program
(EU-BEADS project, grant n° 656325). Timothée Libois’s research is funded by a PhD research

project grant from the FRS-FNRS (TechnoTrAGMold project, application no. 32871823).

References



595

596

597

598

599

600

601

602

603

604

605

606

607

608

609

610

611

612

613

614

615

616

617

Anghelinu, M., 2018. Where do we stand? The current state of Paleolithic research in
Romania, in: Lazarovici, C.-M., Berzovan A. (Eds.), Studia in honorem Professoris Vasile
Chirica, Academiei Romane — Istros, Bucuresti — Braila, p. 87-110.

Antl-Weiser, W., 2008. Die Frau von W. Die Venus von Willendorf, ihre Zeit und die
Geschichte(n) um ihre Auffindung, Phoibos Verlag, Vienna.

Bertran, P., Lenoble, A., Todisco, D., Desrosiers, P.M. & Sgrensen, M., 2012. Particle size
distribution of lithic assemblages and taphonomy of Palaeolithic sites, Journal of
Archaeological Science 39, p. 3148-66.

Branscombe, T., 2016. Attribute analysis of an Upper Palaeolithic lithic assemblage from
Mitoc-Malu Galben: Is this assemblage “Aurignacian”, and if so what does this mean?
Undergraduate Dissertation, University of Cambridge.

Braun, D. R., Aldeias, V., Archer, W., Arrowsmith, J. R., Baraki, N., Campisano, C. J., Deino, A.
L., DiMaggio, E. N., Dupont-Nivet, G., Engda, B., Feary, D. A, Garello, D. I., Kerfelew, Z.,
McPherron, S. P., Patterson, D. B., Reeves, J. S., Thompson, J. C., Reed, K. E., 2019.
Earliest known Oldowan artifacts at >2.58 Ma from Ledi-Geraru, Ethiopia, highlight
early technological diversity. Proceedings of the National Academy of Sciences,
201820177. https://doi.org/10.1073/pnas.1820177116.

Chernysh, A. P., 1977. Multilayer Paleolithic site Korman IV and its place in the Paleolithic, in:
The Multilayer Paleolithic Site Korman IV on the Middle Dniestr, Nauka, Moscou, p. 7-
77 (in Russian).

Chernysh, A. P., 1987. The standard multilayered site Molodova V. Archeology, in: lvanova,
I.K. et Meitzin, S.M. (Eds.), The Multilayered Paleolithic Site Molodova V. The Stone Age

Men and Environment, Nauka, Moscou, p. 7-93 (in Russian).



618

619

620

621

622

623

624

625

626

627

628

629

630

631

632

633

634

635

636

637

638

639

640

Chirica, V., 1975. Descoperiri paleolitice din asezartea de La Mitoc (jud. Botosani), Arheologia
Moldovei VIII, p. 7-14.

Chirica, V., 1989. The Gravettian in the East of the Romanian Carpathians, Bibliotheca
Archaeologica lassiensis I, lagi.

Chirica, V., 2001. Gisements paléolithiques de Mitoc. Le paléolithique supérieur de
Roumanie a la lumiere des découvertes de Mitoc. Helios, lasi.

Chirica, V., 2007a. Historique des recherches paléolithiques en Roumanie et a Mitoc-Malu
Galben, in: Otte, M., Chirica, V., Haesaerts, P. (Eds.), L’Aurignacien et le Gravettien de
Mitoc-Malu Galben (Moldavie Roumaine), Université de Liége, Liége, p. 7-9.

Chirica, V., 2007b. Les structures d’occupations de Mitoc-Malu Galben (1978-1990 et 1991-
1997), in: Otte, M., Chirica, V., Haesaerts, P. (Eds.), L'Aurignacien et le Gravettien de
Mitoc-Malu Galben (Moldavie Roumaine), Université de Liege, Lieége, p. 167-172.

Chirica, V., Noiret, P., Nigst, P. R., Haesaerts, P., 2014. Mitoc-Malu Galben, Campania 2013.
Cronica cercetarilor arheologica din Romania XLVIlI-a sesiune nationala de rapoarte
arheologica, Oradea, 5-7 iunie 2014, Muzeul Tarii Crisurilor Oradea, p. 81-83.

Chirica, V., Noiret, P., Nigst, P. R., Haesaerts, P., 2015. Mitoc-Malu Galben, Campania 2014.
Cronica cercetarilor arheologica din Romania XLIX-a sesiune nationala de rapoarte
arheologica, Pitesti, 28-30 mai 2015, Muzeul Judetean Arges, p.153-156.

Chirica, V., Noiret, P., Nigst, P. R., Haesaerts, P., Vornicu, D.-M., Bodi, G., Bosch, M. D., Pazan,
K., Germain, F., Libois, T., Bruninx, A., Branscombe, T., Ciucalau, D., 2016. Mitoc-Malu
Galben, Campania 2015. Cronica cercetarilor arheologica din Romania a L-a sesiune
nationala de rapoarte arheologica, Targu-liu, 26 - 28 mai 2016, Muzeul Judetean Gorj,

p. 62-63.



641

642

643

644

645

646

647

648

649

650

651

652

653

654

655

656

657

658

659

660

661

662

663

Chirica, V., Noiret, P., Nigst, P. R., Haesaerts, P., Bodi, G., Vornicu, D.-M., 2017. Mitoc-Malu
Galben, Campania 2016. Cronica cercetdrilor arheologica din Romania a Ll-a sesiune
nationala de rapoarte arheologice, Bucuresti, 24-27 mai 2017, Muzeul National de
Istorie a Romaniei, p. 96-97.

Damblon, F., Haesaerts, P., 2007. Les datations 14C a Mitoc-Malu Galben, in: Otte, M.,
Chirica, V., Haesaerts, P. (Eds.), L’Aurignacien et le Gravettien de Mitoc-Malu Galben
(Moldavie Roumaine). Université de Liége, Service de Préhistoire, Liége, pp. 53-65.

de la Torre, I., Albert, R. M., Arroyo, A., Macphail, R., McHenry, L. J., Mora, R., Njau, J. K.,
Pante, M. C., Rivera-Rondén, C. A., Rodriguez-Cintas, A., Stanistreet, I. G., Stollhofen,
H., Wehr, K., 2018. New excavations at the HWK EE site: Archaeology,
paleoenvironment and site formation processes during late Oldowan times at Olduvai
Gorge, Tanzania. Journal of Human Evolution 120, 140-202.
https://doi.org/10.1016/j.jhevol.2017.07.018.

Dibble, H. L., McPherron, S. P., Sandgathe, D., Goldberg, P., Turqg, A., Lenoir, M., 2009.
Context, curation, and bias: an evaluation of the Middle Paleolithic collections of
Combe-Grenal (France). Journal of Archaeological Science 36(11), 2540 - 2550.
https://doi.org/10.1016/j.jas.2009.07.010.

Dibble, H. L., Raczek, T. P., McPherron, S. P., 2005. Excavator Bias at the Site of Pech de I’'Azé
IV, France. Journal of Field Archaeology 30(3), 317-328.
https://doi.org/10.1179/009346905791072242.

Dibble, H. L,, Lin, S. C., Sandgathe, D. M., Turq, A., 2018. Assessing the Integrity of Older
Archeological Collections: an Example from La Ferrassie. Journal of Paleolithic

Archaeology. https://doi.org/10.1007/s41982-018-0010-1.



664

665

666

667

668

669

670

671

672

673

674

675

676

677

678

679

680

681

682

683

684

685

686

687

Grigor’ev, G. P., 1993. The Kostenki-Avdeevo archaeological culture and the Willendorf-
Pavlov-Kostenki-Avdeevo culture, in: Soffer, O., Valoch, K. (Eds.), From Kostenki to
Clovis. Upper Palaeolithic — Paleo-Indian Adaptations, Plenum Press, New York —
Londres, p. 51-65.

Haesaerts, P., 1993. Stratigraphie du gisement paléolithique de Mitoc Malul Galben (District
de Botosani, Roumanie): étude préliminaire, Préhistoire européenne 3, 67-71.

Haesaerts, P., Damblon, F., Bachner, M., Trnka, G,, 1996. Revised stratigraphy and
chronology of the Willendorf Il sequence, Lower Austria, Archaeologia Austriaca 80, p.
25-42.

Haesaerts, P., Borziac, I., Van der Plicht, J., Damblon, F., 1998. Climatic events and Upper
Paleolithic chronology in the Dniestr basin : new 14C results from Cosautsi,
Radiocarbon 40(2), p. 649-657.

Haesaerts, P., 2007. Mitoc-Malu Galben: Cadre stratigraphique et chronologique, in: Otte,
M., Chirica, V., Haesaerts, P. (Eds.), L’Aurignacien et le Gravettien de Mitoc-Malu
Galben (Moldavie Roumaine), Université de Liége, Service de Préhistoire, Liege, p. 15-
41.

Haesaerts, P., Borziak, I., Chirica, V., Damblon, F., Koulakovska, L., Van der Plicht, J., 2003.
The East Carpathian Loess Record: A Reference for the Middle and Late Plenigalcial
Stratigraphy in Central Europe, Quaternaire 14(3), p. 163-188.

Haesaerts, P., Borziac, I., Chekha, V. P., Chirica, V., Drozdov, N. |., Koulakovska, L., Orlova, L.
A., Van der Plicht, J., Damblon, F., 2010. Charcoal and wood remains for radiocarbon
dating Upper Pleistocene loess sequences in Eastern Europe and Central Siberia,
Palaeogeography, Palaeoclimatology, Palaeoecology 291(1-2), p. 106 — 127.

https://doi.org/10.1016/j.palae0.2010.03.034.



688

689

690

691

692

693

694

695

696

697

698

699

700

701

702

703

704

705

706

707

708

709

710

711

Haesaerts, P., Borziac, I., Chekha, V. P., Chirica, V., Damblon, F., Drozdov, N. I., Orlova, L. A.,
Pirson, S., Van der Plicht, J., 2009. Climatic signature and radiocarbon chronology of
Middle and Late Pleniglacial loess from Eurasia: comparison with the marine and
Greenland records, Radiocarbon 51(1), p. 301-318.

Haesaerts, P., Damblon, F., Chirica, V., Noiret, P., Nigst, P.R., Kulakovska, L., Usik, V., 2018.
Données complémentaires relatives au paléoenvironnement et a la
chronostratigraphie de Mitoc-Malu Galben dans le contexte du Gravettien, in: Turcanu,
S., Ursu, C.-E. (Eds.), Materiality and Identity in Pre- and Protohistoric Europe - Homage
to Cornelia-Magda Lazarovici, The Bucovina Museum Suceava - Karl A. Romstorfer
Publishing House, Suceava, p. 61-74.

Haesaerts, P., Gerasimenko, N., Damblon, F., Yurchenko, T., Kulakovska, L., Usik, V., Ridush,
B., 2020. The Upper Palaeolithic site Doroshivtsi lll: A new chronostratigraphic and
environmental record of the Late Pleniglacial in the regional context of the Middle
Dniester-Prut loess domain (Western Ukraine), Quaternary International 546, p. 196-
215. https://doi.org/10.1016/j.quaint.2019.12.018.

Harris, C. R. E., Ashton, N., Lewis, S. G., 2019. From Site to Museum: a Critical Assessment of
Collection History on the Formation and Interpretation of the British Early Palaeolithic
Record. Journal of Paleolithic Archaeology 2(1), 1-25. https://doi.org/10.1007/s41982-
018-0019-5.

Honea, K., 1987. The chronology of Romania’s Palaeolithic, in: Chirica, V. (Ed.), La genése et
I’évolution des cultures paléolithiques sur le territoire de la Roumanie, Actes de la
Session scientifique de lasi—Botosani (22-25 octobre 1985), lasi, p. 49-61.

Honea, K., 1994. Tranzitii culturale in Paleoliticul superior timpuriu si cronostratigrafia de la

Mitoc—Malu Galben (jud. Botosani), Arheologia Moldovei XVII, p. 117-146.



712

713

714

715

716

717

718

719

720

721

722

723

724

725

726

727

728

729

730

731

732

733

734

735

Ivanova, I. K., 1977. Geology and paleogeography of the site Korman IV on the general
background of the geological history of the Paleolithic Middle Dniestr, in: The
Multilayer Paleolithic Site Korman IV on the Middle Dniestr, Nauka, Moscou, p. 126-
181 (in Russian).

Ivanova, I. K., 1987. Paleogeography and paleoecology of the environment of stone age men
inhabitance in the Middle Dniestr. Site of Molodova V, in: lvanova, I. K., Meitzin, S. M.
(Eds.), The Multilayered Paleolithic Site Molodova V. The Stone Age Men and
Environment, Nauka, Moscou, p. 94-123 (in Russian).

Jardon Giner, P., 2007. Mitoc-Malu Galben: Analyse fonctionnelle et techno-économique de
grattoirs aurignaciens, in: Otte, M., Chirica, V., Haesaerts, P. (Eds.), L’Aurignacien et le
Gravettien de Mitoc-Malu Galben (Moldavie Roumaine), Université de Liege, Service de
Préhistoire, Liege, p. 137-141.

Kulakovska, L., Usik, V., Haesaerts, P., Ridush, B., Uthmeier, T., Hauck, T. C., 2015. Upper
Paleolithic of Middle Dniester: Doroshivtsi lll site. Quaternary International 359, p. 347-
361. https://doi.org/10.1016/j.quaint.2014.10.034.

Kozlowski, J. K., 1998. La géochronologie de I’horizon a pointes a cran en Europe centrale, in:
H.A. Amirkhanov (Ed.), The Eastern Gravettian, Actes du Colloque de Moscou—Zaraysk
(1-7 septembre 1997), Russian Academy of Sciences (Institute of Archaeology),
Moscou, p. 81-89.

Lenoble, A., 2005. Ruissellement et formation des sites préhistoriques: référentiel actualiste
et exemples d’application au fossile. Oxford: British Archaeological Report
International Series, No. 1363.

Libois, T., 2017. Mitoc — Malu Galben (Roumanie) : Analyse par attributs des ensembles

lithiques Aurignaciens et Gravettiens issus des fouilles 2013-2016 et intégration des



736

737

738

739

740

741

742

743

744

745

746

747

748

749

750

751

752

753

754

755

756

757

758

759

données dans une approche comparative multiscalaire. Master Dissertation, Université
de Liege.

Libois, T., Bodi, G., Nigst, P. R., Noiret, P., 2017. Mitoc-Malu Galben (Roumanie): Quelques
aspects de la technologie lithique Gravettienne, in: Chirica, V., Ichim, C. (Eds.), Les
Gravettiens: Leur Création Matérielle et Spirituelle. Actes du Colloque international de
lasi (13-17 mai 2017), Pim, lasi, p. 78-105.

Libois, T., Nigst, P. R., Chirica, V., Noiret, P., 2019. La fin de I’Aurignacien en Moldavie :
Comparaison de productions lamellaires dans I’Aurignacien récent de Mitoc-Malu
Galben (Roumanie), in: Cordos, C., Chirica, V. (Eds.), Le Paléolithique Supérieur de
Roumanie en contexte du Paléolithique Supérieur Européen. Actes du Colloque
International de lasi, 2019, Pim, lasi, p. 27-44.

Machado, J., Hernandez, C. M., Mallol, C., Galvan, B., 2013. Lithic production, site formation
and Middle Palaeolithic palimpsest analysis: in search of human occupation episodes at
Abric del Pastor Stratigraphic Unit IV (Alicante, Spain). Journal of Archaeological
Science 40(5), 2254-2273. https://doi.org/10.1016/].jas.2013.01.002.

McPherron, S. P., 2005. Artifact orientations and site formation processes from total station
proveniences. Journal of Archaeological Science 32(7), 1003-1014.
https://doi.org/10.1016/j.jas.2005.01.015.

McPherron, S. P., 2018. Additional statistical and graphical methods for analyzing site
formation processes using artifact orientations. PLoS One 13(1), e0190195.
https://doi.org/10.1371/journal.pone.0190195.

Morosan, N. N., 1938. Le Pléistocéne et la Paléolithique de la Roumanie du Nord-Est (les
dépots géologiques, leur faune, flore et produits d’industrie). Institutului Geologic al

Romaniei, Bucuresti.



760

761

762

763

764

765

766

767

768

769

770

771

772

773

774

775

776

777

778

779

780

781

782

Murphree, W. C., 2017. Examining Site Formation Processes through the Analysis of Small
Fraction Materials. Master Dissertation, University of Cambridge.

Nicolaescu-Plopsor, C. S., Zaharia, N., 1959. Cercetari la Mitoc. Materiale VI, p.11-19.

Nigst, P. R., Haesaerts, P., Damblon, F., Frank-Fellner, C., Mallol, C., Viola, B., Gotzinger, M.,
Niven, L., Trnka, G., Hublin, J.-J., 2014. Early modern human settlement of Europe north
of the Alps occurred 43,500 years ago in a cold steppe-type environment, Proceedings
of the National Academy of Sciences 111(40), 14394-14399.
https://doi.org/10.1073/pnas.1412201111.

Nigst, P. R., Libois, T., Branscombe, T., Bosch, M. D., Haesaerts, P., Chirica, V., Noiret, P., in
press. New fieldwork at Mitoc-Malu Galben (Romania): An overview of the 2013 to
2016 excavations, in: Lengyel, G., Wilczynski, J. (Eds.), The Upper Palaeolithic research
in Central and Eastern Europe, Archaeopress, Oxford.

Nigst, P. R., Libois, T., Haesaerts, P., Bosch, M. D., Branscombe, T., Chirica, V., Noiret, P.,
accepted. The Mid Upper Palaeolithic (Gravettian) sequence of Mitoc-Malu Galben
(Romania): New fieldwork between 2013 and 2016 — preliminary results and
perspectives, Quaternary International.

Noiret, P., 2005. Productions lamellaires aurignaciennes a I'est des Carpates, in: Le Brun-
Ricalens, F. (Ed.), Productions lamellaires attribuées a I’Aurignacien. Chaines
opératoires et perspectives technoculturelles, Actes du Colloque 6.7 du XIVe Congrées
international de 'UISPP (Liége, 2-8 septembre 2001), Musée national d’Histoire et
d’Art, Luxembourg, p. 439-462.

Noiret, P., 2009. Le Paléolithique supérieur de Moldavie. Essai de synthése d’une évolution

multi-culturelle, Université de Liege, Liege.



783

784

785

786

787

788

789

790

791

792

793

794

795

796

797

798

799

800

801

802

803

804

805

806

Noiret, P., Chirica, V., Haesaerts, P., Vornicu, D.-M., Bodi, G., Branscombe, T., Libois, T.,
Bosch, M. D., Nigst, P. R., 2016. Nouvelles recherches de terrain a Mitoc-Malu Galben
2013-2015, in: Chirica, V., Ichim, C. (Eds.), Les Aurignaciens. Leur création matérielle et
spirituelle. Actes du colloque international de lasi (28-31 janvier 2016), Cetatea de
Scaun, Targoviste, p. 13-49.

Otte, M., Chirica, V., 1993. Atelier aurignacien a Mitoc Malul Galben (Moldavie roumaine),
Préhistoire européenne 3, p. 55-66.

Otte, M., Chirica, V., Haesaerts, P. (Eds.)., 2007. L’Aurignacien et le Gravettien de Mitoc-Malu
Galben (Moldavie Roumaine). Université de Lieége, Service de Préhistoire (Eraul 72),
Liege.

Simionescu, I., 1906. Constitutiunea geologica a tarmului Prutului din nordul Moldovei, Acta
Rom. Publicatiunile fondului “V. Adamachi” Il, p. 41.

Sinitsyn, A.A., 2015. Perspectives on the Palaeolithic of Eurasia: Kostenki and related sites,
in: Sanz, N. (Ed.), Human Origin Sites and the World Heritage Convention in Eurasia.
United Nations Educational, Scientific and Cultural Organization, Paris and Mexico City,
pp. 163-189.

Stefanescu, G., 1888. Relatiune sumara de lucrarile Biroului Geologic, in campania anului
1885, Anuarul Biroului Geologic lll, p. 20.

Svoboda, J.A,, Lozek, V., Vleek, E., 1996. Hunters between East and West. The Paleolithic of
Moravia, Plenum Press, New York.

Winder, N., 1997. The Impact of Recovery Methods on Assemblage Variation: the
Confounding Problem, in: Bailey, G.H. (Ed.), Klithi: Palaeolithic settlement and
Quaternary landscapes in northwest Greece, Vol. 1: Excavation and intra-site analysis

at Klithi, pp. 105-116.



807



808  Figures

Black Sea

809
810  Figurel
811
812
813  Figure 2

814



MITOC-MALU GALBEN

. Pedostratigraphy “C Arch. Environment Interst. Qrg. Mat.

P Asalb T oa%

Grav. IV

Grav. lll

Grav. Il
T
'
'

Grav. |

WG
| 8.
| .
ol 177 Af2r4 &
T | 4T 2
¢ 2rs 125 ™G |
a A ry 9
L i L2
10449 (el _
bl als
2
‘,
2 A MG
: NE 10,
s
| =
T A
s MG
< 1
|
I
I
|
|
. MG
H 12
i |
=
MG
a
sl ke 13
LRI ) F--
m Pasps
P H

815
816  Figure 3

817



818
819  Figure 4

820
821 Figure 5



822

823
824

825

826
827

-10 30 40
1 1 1
=4
2
N
| Trench 1
f
.
[~ e o ; d Lo
] - ) g
‘ Trench 13
7
| .
B N
e ] A —— e
- Trehe -
N . A
‘B! _
rel\_. i H
~'\ [Ja013
s [ 2014
i 2015
i [ 2018
“7 04 ; =
- \ { G5 & Graphic: Philip R Migst, April 2020
T T
-10 30 40

Figure 6

Figure 7




828

3cm

829
830  Figure 8

831

832
833  Figure9



834

835

Figure 10

836

837

838

Figure 11

839

840



841
842  Figure 12

843

100 -

length

50 1

844
845  Figure 13

846

1978-1990

1992-1995

2013-2016

wd ¢



100 1
excavation phase
_C —
£ B3 1978-1990
& ES 1992-1995
50 - ES 2013-2016
847 sam|lole1 samble2 sambleB sam;)le4 sambles sam;ales
848  Figure 14
849
[ J
100 - * .
®
c
-
(@)
-
@
504
s
0
¥l
1 | ] ]
Aur Il Aur lll upper Grav | Grav I
850

851  Figure 15
852



853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868
869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894

Figure captions

Figure 1: Map showing the location of Mitoc-Malu Galben. Graphic: Philip R Nigst. Basemap
and rivers: HYDRO1K dataset from U.S. Geological Survey Earth Resources Observation
and Science (EROS) Center, doi: 10.5066/F77P8WNO.

Figure 2: Mitoc-Malu Galben: Site location in the Ghireni ravine, close to the main Prut river
valley. Graphic: Philip R Nigst. Image from Google Maps [accessed 29 April 2020:
https://www.google.com/maps/place/Mitoc,+Romania/@48.0957495,27.0224763,115
1m/data=!13m1!1e3!14m5!3m411s0x473362017c791181:0x1957b68eeal7412418m?2!13d
48.1009863!4d26.9890442].

Figure 3: Mitoc-Malu Galben: Stratigraphic sequence, radiocarbon dates (in ka uncal BP),
occurrence of archaeological assemblages, environmental reconstruction, interstadials,
organic matter content. Graphic symbols: 1) loess; 2) loam; 3) silty sand; 4) sand; 5)
strong humic horizon; 6) weak humic horizon; 7) yellowish brown bioturbated horizon;
8) krotovinas; 9) bleached horizon (tundra gley): 10) iron staining; 11) frost wedge; 12)
Aurignacian; 13) poorly documented Upper Palaeolithic; 14) Gravettian; 14) Late
Gravettian; 16) poorly documented Upper Palaeolithic. Abbreviations: 14C:
radiocarbon dates in ka uncal BP; Arch.: archaeology; P: periglacial, with deep frost or
permafrost conditions (very cold); A: arctic (cold); SA: subarctic (medium cold); B:
boreal; 2023 Interst.: interstadials; Org. Mat.: Organic Matter Content. Graphic: Paul
Haesaerts.

Figure 4: Mitoc-Malu Galben: Excavation in 1992, view from the East. Photo: Pierre Noiret.

Figure 5: Mitoc-Malu Galben: Excavation in 2013, view from the East. Photo: Pierre Noiret.

Figure 6: Mitoc-Malu Galben: Map of the site in local coordinate system. Squares shown
after Otte et al. (2007). Trenches are colour coded by year: 2013 (red), 2014 (green),
2015 (blue), and 2016 (orange). GIS & Graphic: Philip R Nigst.

Figure 7: Excavation at Mitoc in the 1980s, unknown precise location. Photo: Vasile Chirica.

Figure 8: Mitoc-Malu Galben, Sample 1: Examples of blades and bladelets. Graphic:
Timothée Libois.

Figure 9: Mitoc-Malu Galben, Sample 3: Examples of blades and bladelets. Graphic:
Timothée Libois.

Figure 10: Mitoc-Malu Galben, Sample 4: Examples of blades and bladelets. Graphic:
Timothée Libois.
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Figure 11: Mitoc-Malu Galben, Sample 5: Examples of blades and bladelets. Graphic:
Timothée Libois.

Figure 12: Mitoc-Malu Galben, Sample 6: Examples of blades and bladelets. Graphic:
Timothée Libois.

Figure 13: Distribution of length of elongated blanks by excavation phase.

Figure 14: Distribution of length of elongated blanks by sample.

Figure 15: Distribution of length of elongated blanks by ‘level’.
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Légendes des figures

Figure 1 : Carte montrant la localisation de Mitoc-Malu Galben. Image : Philip R Nigst. Fond
de carte et cours d’eau : Données HYDRO1K de I’'U.S. Geological Survey Earth
Resources Observation and Science (EROS) Center, doi: 10.5066/F77P8WNO.

Figure 2 : Mitoc-Malu Galben : Localisation du site dans le vallon du Ghireni, a proximité de
la vallée principale du Prut. Image : Philip R Nigst. Image de base issue de Google Maps
[accédé le 29 avril 2020 :
https://www.google.com/maps/place/Mitoc,+Romania/@48.0957495,27.0224763,115
1m/data=!13m1!1e3!14m5!3m411s0x473362017c791181:0x1957b68eeal7412418m?2!13d
48.1009863!4d26.9890442].

Figure 3 : Mitoc-Malu Galben : Séquence stratigraphique, dates radiocarbone (ka BP non
cal.), présence d’ensembles archéologiques, reconstruction environnementale,
interstades, teneur en matiéere organique. Symboles : 1) loess; 2) limon; 3) limon
sableux ; 4) sable; 5) horizon humifére bien exprimé; 6) horizon humiféere bioturbé; 7)
horizon brunifié bioturbé; 8) krotovine; 9) limon gris clair (gley de tundra): 10)
hydroxydes de fer; 11) coin de glace; 12) Aurignacien; 13) Paléolithique supérieur peu
documenté; 14) Gravettien; 15) Gravettian récent; 16) Paléolithique supérieur peu
documenté. Abréviations : 14C : dates radiocarbone (ka BP non cal.); Arch.:
archéologie; P: périglaciaire, avec gel profond ou permafrost actif (trés froid); A:
arctique (froid); SA: subarctique (froid moyen); B: boréal; Interst.: interstades; Org.
Mat.: Teneur en matiére organique. Image : Paul Haesaerts.

Figure 4 : Mitoc-Malu Galben : Fouilles en 1992, vue depuis I'est. Photo : Pierre Noiret.

Figure 5 : Mitoc-Malu Galben : Fouilles en 2013, vue depuis I'est. Photo : Pierre Noiret.

Figure 6 : Mitoc-Malu Galben : Plan du site suivant le systeme de coordonnées local. Carrés
d’aprés Otte et al. (2007). Le code couleur des tranchées identifie les années : 2013

(rouge), 2014 (vert), 2015 (bleu), and 2016 (orange). SIG & Image : Philip R Nigst.

Figure 7 : Fouilles a Mitoc dans les années 1980, localisation détaillée inconnue. Photo :
Vasile Chirica.

Figure 8 : Mitoc-Malu Galben, Echantillon 1 : Exemples de lames et lamelles. Image :
Timothée Libois.

Figure 9 : Mitoc-Malu Galben, Echantillon 3 : Exemples de lames et lamelles. Image :
Timothée Libois.
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Figure 10 : Mitoc-Malu Galben, Echantillon 4 : Exemples de lames et lamelles. Image :
Timothée Libois.

Figure 11 : Mitoc-Malu Galben, Echantillon 5 : Exemples de lames et lamelles. Image :
Timothée Libois.

Figure 12 : Mitoc-Malu Galben, Echantillon 6 : Exemples de lames et lamelles. Image :
Timothée Libois.

Figure 13 : Distribution des longueurs des supports allongés par phase de fouilles.
Figure 14 : Distribution des longueurs des supports allongés par échantillon.

Figure 15 : Distribution des longueurs des supports allongés par "niveaux".
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966

967  Table 1: Mitoc-Malu Galben: Contextual information on the samples for assessing excavation
968  bias.

1978-1990 1992-1995 2013-2016
Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Sample 6
N1, N2, N3,
Square D1 El M3 M3 N1,N2, N3, N4 N4
Year 1984 1984 1992 1992 2013-2016 2013-2016
'Aurignacian 'Aurignacian 'Gravettia 'Gravettia ) )
'‘Level' 'Gravettian I' 'Gravettian II'
"' [l upper nl' nll'
ob 8a
SuU reattributed 7a upper 6¢C 7a 6C
( ) (reattributed) PP
Surface Unknown Unknown ~1.5m? ~ 1.5 m? ~ 1.5 m? ~3.5m?

969



970  Table 2: Mitoc-Malu Galben: Absolute and relative frequencies of elongated blanks (blades
971  and bladelets) in sample 1 to 6.
Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Sample 6
n % n % n % n % n % n %
Blade 6 75.00 13 92.86 88 79.28 50 75.76 26 61.90 159 67.37
Bladelet 2 25.00 1 7.14 23 20.72 16 24.24 16 38.10 77 32.62
Total 8 100.00 14 100.00 111 100.00 66 100.00 42 100.00 236 100.00
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974  Table 3: Mitoc-Malu Galben: Descriptive statistics of length (in mm) of elongated blanks in
975 samples1to 6.

Samplel Sample2 Sample3 Sample4 Sample5 Sample 6

Maximum 53.79 78.82 102.08 129.76 70.77 94.3
Minimum 31.2 31.83 10.63 8.27 11.37 11.77
Mean 40.57 51.43 46.95 43.01 29.6 37.60
Standard

oo 7.81 14.42 21.8 24.51 14.15 17.61
deviation
n 8 14 111 66 42 236

976
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980

Table 4: Mitoc-Malu Galben: Absolute and relative frequencies of elongated blanks (blades
and bladelets) by excavation phase.

1978-1990 1992-1995 2013-2016
n % n % n %
Blade 19 86.36 138 77.97 185 66.55
Bladelet 3 13.64 39 22.03 93 33.45
Total 22 100.00 177 100.00 278 100.00
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Table 5: Mitoc-Malu Galben: Absolute and relative frequencies of elongated blanks (blades

and bladelets) by ‘level’.

. . Aurignacian Il . .
Aurignacian Il Gravettian | Gravettian Il
upper
n % n % n % n %
Blade 6 75.00 13 92.86 114 74.51 209 69.21
Bladelet 2 25.00 1 7.14 39 25.49 93 30.79
Total 8 100.00 14 100.00 153 100.00 302 100.00




986
987  Table 6: Mitoc-Malu Galben: Descriptive statistics of length (in mm) of elongated blanks for
988  each excavation phase.

1978-1990 1992-1995 2013-2016
Maximum 78.82 129.76 94.30
Minimum 31.20 8.27 11.37
Mean 47.48 45.48 36.38
Standard deviation 13.33 22.86 17.30
n 22 177 278
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995

Table 7: Mitoc-Malu Galben: Descriptive statistics of length (in mm) of elongated blanks for

each ‘level’.
. . Aurignacian Il . .
Aurignacian Il Gravettian | Gravettian Il
upper

Maximum 53.79 78.82 102.08 129.76
Minimum 31.20 31.83 10.63 8.27

Mean 40.57 51.43 42.18 38.77
Standard deviation 7.81 14.42 21.41 19.37

n 8 14 153 302
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Légendes des tableaux

Tableau 1 : Mitoc-Malu Galben : Informations contextuelles des échantillons servant a
évaluer le biais lié a la fouille.

Tableau 2 : Mitoc-Malu Galben : Fréquences absolues et relatives des supports allongés
(lames et lamelles) dans les échantillons 1 a 6.

Tableau 3 : Mitoc-Malu Galben : Statistiques descriptives de la longueur (en mm) des
supports allongés dans les échantillons 1 a 6.

Tableau 4 : Mitoc-Malu Galben : Fréquences absolues et relatives des supports allongés
(lames et lamelles) par phase de fouilles.

Tableau 5 : Mitoc-Malu Galben : Fréquences absolues et relatives des supports allongés
(lames et lamelles) par "niveaux".

Tableau 6 : Mitoc-Malu Galben : Statistiques descriptives de la longueur (en mm) des
supports allongés pour chaque phase de fouilles.

Tableau 7 : Mitoc-Malu Galben : Statistiques descriptives de la longueur (en mm) des
supports allongés pour chaque "niveau".



