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ABSTRACT. This article is a critical review of published data from the earliest evidence of pressure knapped
microblade technology from various regions in Northeast Asia (Siberia, Korea, China, Mongolia, Japan, Sakhalin,
and Russian Far East), including discussions not only on published dates, but also on published artifacts (drawings
and photos) relating to these assemblages. The issue concerning the geographical and chronological origin of micro-
blade technology in Northeast Asia remains a widely debated concern, not only as new data emerge, but also due
to researchers having different definitions of the term “microblade” and “microblade core”. In this case, by
microblade technology, I refer to the systematic production of microblades using the pressure knapping technique.
I therefore review the data in light of this defining feature and conclude that, based on the present state of research,
pressure knapping microblade technology probably emerged in the Far East (China, Korea, or Japan) around
30,000-25,000 cal BP, in spite of most authors considering that microblade technology emerged in southern Siberia
40,000-35,000 years ago. In the discussion section, I argue about the potential role of obsidian in the emergence of
pressure knapped microblade technology.

KEYWORDS: lithic technology, microblade technology, northeast Asia, obsidian, pressure knapping.

INTRODUCTION

This article is a critical review of published data from the earliest evidence of pressure knapped
microblade technology in each region, including discussions not only on published dates, but
also on published artifacts (drawings and photos) relating to microblade technology. In this
review, sites from Siberia, Russian Far East, Mongolia, China, Korea, and Japan are discussed
(Figure 1). The analysis of published data, detailed in the following pages, has led me to
conclude that based on the present available data, pressure knapping microblade technology
probably emerged in the Far East (Korea, Japan or China) around 30,000-25,000 cal BP, rather
than in southern Siberia over 35,000 years ago. An earlier version of this review was published
in 2011 in the framework of a PhD thesis (Gémez Coutouly 2011a), but has since been updated
with the new available research of the last years, especially from China. This article deals with
the emergence of the pressure knapping technique (for producing microblades), not pressure
flaking (for retouching tools). Some of the assemblages under discussion might have tools such
as bifaces retouched through pressure, but the review of this aspect is beyond the scope of this
publication.

A CLOSER LOOK AT MICROBLADE DEFINITIONS

The issue concerning the geographical and chronological origin of microblade technology in
Northeast Asia remains a widely debated concern, not only as new data emerge, but also due to
researchers having different definitions of the term “microblade” and “microblade core”.
Nowadays, most researchers (Derevianko et al. 1998; Keates 2007; Kuzmin 2007; Bae 2010;
Seong 2011; Yi et al. 2016) consider that the origin of microblade technology is to be found in
southern Siberia some 35,000-40,000 years ago. Other researchers disagree, including Graf
(2009a) who considered that the earliest reliably dated microblade sites are to be found in
Hokkaido, around 25,000 years ago. The reasons behind such different hypotheses reside not
only in the different critical approaches to the available archaeological data and published *C
dates, but also in the very different definitions of the term “microblade”.

*Corresponding author. Email: yanaxel@northpacificprehistory.com.
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Figure I Map of Northeast Asia with the main microblade sites discussed in the article.

Indeed, in all these cases, researchers discuss the emergence of “microblade technology”, but
without systematically specifying the knapping techniques and methods' employed for the
production of such microblades. For the advocates of a Siberian origin, the assemblages under
consideration are usually bladelet cores not necessarily pressure knapped, while for the defen-
ders of a more recent origin in Japan (even if they do not always write it explicitly) refer to
microblade cores with evidence of pressure knapping. In the literature, a “microblade” will
have different definitions depending on authors. The following is a selection of the variability

concerning the definition of a microblade:

o Seong (1998: 245) considers microblades as “small and ‘thin strips’ of rock detached from
specially prepared cores by indirect or pressure flaking. They are about 2 mm thick with
parallel sides of about 4-7 mm width and 15-50 mm length”.

e Kuzmin (2007: 115) respectively uses definitions from Bahn (2001: 292) and Darvill (2002: 259)
to characterize a microblade as a “small stone blade, typically several centimeters in length,
often produced from a conical or wedge-shaped microcore” and a “very small, narrow blade”.

o Keates (2007) uses Akazawa et al. (1980: 74) to define a microblade as a “type of flake
whose length is greater than twice its width and whose width is less than 1.2 cm”.

IThe distinction between a “technique” and a “method” used in this article follows the definition of Inizan et al. (1999:
30): “Method refers to any carefully thought out sequence of interrelated actions, each of which is carried out according
to one or more techniques”, while “physical actions—a deft flip of the hand, the use of a hard or soft hammer, the
interposition of a punch—are all examples of techniques”. Therefore, we will talk about the “pressure knapping
technique” or the “Yubetsu method”, but not about the “Yubetsu technique”.
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o Graf (2010: 211) defines “true microblades as exceedingly standardized, measuring roughly
2mm thick, 15-50 mm long, and 2-7 mm wide with consistently parallel lateral margins
and systematically removed from expressly prepared wedge-shaped or fortsovyi microblade
cores”.

o For Terry et al. (2016: 90), artifacts will be considered microblades “if they exhibit parallel
sides, are <7mm wide, are <2mm thick, and are associated with specialized cores
exhibiting wedge-shaped cross-sections and blade scars <7 mm wide”.

In this case, by microblade technology, I refer to the systematic production of microblades using
the pressure knapping technique (Figure 2). By definition, these will fall in the range of 3—12 mm
in width and will be highly regular, as indicated in most definitions above. But if a pressure
microblade is a standardized small blade less than 12 mm wide, a standardized small blade less
than 12mm wide is not necessarily a pressure microblade. Our objective is not to determine
where and when bladelet productions first appeared, but where and when pressure knapped
microblade technology first emerged. The pressure knapped nature of microblades should by no
means be considered as secondary or unimportant, but rather the opposite: it is the crucial
defining nature of microblade technology in Northeast Asia. Once pressure knapping is
invented, this technique used for the removal of microblades spread to most of Northeast Asia
(Siberia, Russian Far East, Mongolia, China, Korea, Japan) up to North America (Alaska, the
Yukon, and British Columbia), but also towards other regions such as Central Asia and ulti-
mately Europe. Hence, focusing on the emergence of “pressure knapping” is not a detail: it is
the start of a widespread technique that lasted over 20,000 years in various areas of the North
Pacific region and beyond. Inizan was among the first to focus on tracking the appearance and
spread of this particular technique in Northeast Asia, and designated the Siberian-Chinese-
Mongolian area as the probable initial area of emergence for pressure knapping of microblades
some 20,000 years ago (Inizan 1991, 2012; Inizan et al. 1992).

Some authors have pointed to the possible presence of indirect percussion for the removal of
microblades in some cases (Zhao 2011; Takakura 2012), which is not surprising given the huge
area and chronology we are dealing with. And finding out whether there are indeed indirect
percussion microblades being produced at the same time as pressure microblades is an impor-
tant question that needs further investigation. However, the evidence as of now, is that pressure
knapping was overwhelmingly used for the production of microblades, and this technique was
the one to diffuse over vast areas, hence it is the reason why I seek for the specific emergence of
pressure knapped microblade technology.

A second issue concerns the method for producing microblades. Pressure knapped microblades
can come from conical cores, Yubetsu cores, cores on flakes, wedge-shaped cores, etc. Some
authors (see definitions above) consider that the presence of wedge-shaped core is an important
characteristic when dealing with the emergence of microblade technology. Given that the
hallmark of Northeast Asian microblade cores is that they are wedge-shaped in nature (as
opposed to conical), looking for the emergence of microblades on wedge-shaped cores
(including the Yubetsu method) is indeed essential. However, it is necessary to keep in mind that
the appearance of pressure knapped microblades and the appearance of pressure knapped
microblades on wedge-shaped cores may not be synchronous.

PRESSURE KNAPPING OF MICROBLADES

Pressure as a method for producing blade tools was first discovered by Crabtree (1968) when
reproducing Mesoamerican polyhedral and prismatic obsidian blade cores. After his
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Figure 2 Examples of various experimental pressure knapped microblade cores and associated microblades
(experimental flintknapping made by J. Pelegrin).

demonstration of pressure knapping to some of his French colleagues in 1964 (Pelegrin 2003),

this technique was soon identified in new archaeological contexts such as the Epipaleolithic
industries from Maghreb (Tixier 1976). Since then, the production of microblades and blades
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has been attributed to pressure knapping in diverse geographic and chronological contexts
worldwide, such as France (Binder 1984), Greece (Perlés 1984), Denmark (Callahan 1985),
Turkey (Binder and Balkan-Atli 2001), the Canadian Arctic (Desrosiers and Serensen 2012)
and central Asia (Brunet 2002). Pressure knapping to produce microblades was first identified in
Siberia by Flenniken (1987) and has since been suggested for most of the Paleolithic microblade
assemblages from Northeast Asia and North America (Kobayashi 1970; Morlan 1976;
Inizan et al. 1992; Tabarev 1997, 2012; Inizan et al. 1999; Derevianko and Kononenko 2003;
Gryba 2006; Gémez Coutouly 2007, 2011a, 2011b, 2012, 2015, 2016; Takakura 2012; Gémez
Coutouly and Ponkratova 2016).

Different techniques (called “modes”) for the removal of blades and microblades by pressure
knapping have been proposed by authors such as Pelegrin (Pelegrin 1988, 2003, 2012; Gémez
Coutouly 2011a) to reproduce various archaeological cases, which vary widely in size, from
small microblades to very large blades. But in the chrono-cultural context under discussion,
only pressure microblades have been recognized, blade pressure knapping being a Holocene
phenomenon (Gomez Coutouly 2011b, 2016).

The main technical characteristics and criteria to recognize pressure knapping of microblades
and blades have been extensively described elsewhere (Crabtree 1968; Perlés 1984; Inizan et al.
1992; Inizan et al. 1999; Pelegrin and Riche 1999). Of key note, the main attributes of pressure
knapping include the edge regularity and parallelism, a straight profile (instead of a curved
profile), a maximum width at the shoulder (i.e., right below the bulb), and the presence of a very
small point-like pressure bulb on microblades. However, other criteria allow to identify
pressure knapping as the technique of producing microblades, as summarized in Figure 3
(Gomez Coutouly 2011a). It goes without saying that not all these features will be present at
once on each microblade or microblade core.

CRITICAL REVIEW OF THE EARLIEST MICROBLADE ASSEMBLAGES BY REGION

The following review is based on published data mostly, which makes it quite difficult some-
times to determine whether the pressure technique was used. Not all the criteria for identifying
pressure knapped microblades can be seen on illustrations, and one can only generally assume,
with more or less certainty, whether the illustrated cores were pressure knapped. In some cases,
the illustrations allow to positively confirm the pressure knapping nature of microblades or, on
the contrary, to seriously doubt that this technique was employed. Also, this article reviews the
archaeological data from various countries, and although I have tried to be thorough, there is
no doubt that many publications and reports in Russian, Japanese, Chinese, Mongolian, and
Korean containing pertinent information on the issues discussed here exist that I am not aware
of. However, I hope that this review will stimulate the debate on the importance of focusing on
the pressure technique when dealing with the emergence of microblade technology, and on the
relevance of providing high quality illustrations (drawings and photographs) in order for
readers to evaluate the assemblages.

Figure 4 (also available as Figure S1 in better quality as supplementary online material)
illustrates the '“C dates calibrated at 26 of assemblages that are discussed hereafter, corre-
sponding to the earliest microblade assemblage (or supposed microblade assemblage) reported
for each region. Figure 5 is based on the previous figure, but with all the dates that I do not
consider valid removed, either because of issues with the date itself or with the dated assem-
blage. The reasons leading me to exclude some of the dates/assemblages, are detailed hereafter.
Table 1 (see appendix) provides all the information on the '*C dates from Figure 4.
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Max. width

roblade core

Figure 3 Main criteria to recognize pressure knapping of microblades: 1. Perfect regularity and parallelism of edges
and arises; 2. very thin profile; 3. straightness of profile; 4. butt is narrower than maximum width of microblade;
maximum width is reached rapidly (right below the bulb); 5. lower face of microblade has no marked ripples;
6. pressure butt is usually punctiform; 7a. bulb is short and pronounced; 7b. discreet lip under butt; 8. distal section is
curved and ends in “feathering”; 9. hackles are well pronounced; 10. abrasion of overhang can extend to the débitage
surface; 11. pressure platforms can be scratched (only visible on cores).
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Figure 4 Calibrated dates of early microblade sites from each region. Notes: A larger version including the full
range of '*C dates not visible on this figure is availbale as a supplementary file online (Figure S1). More information
on each individual date can be found in Table 1. Only the older dates from each region are shown (younger
microblade sites from within each region are not represented). The LGM (Late Glacial Maximum) dates are based
on (Clark et al. 2009). Abbreviation of sites: afo: Afontova Gora-2; anu: Anui-2; cha: Chaisi; chi: Chikhen Agui; dae:
Daejeong-dong; dyu: Diuktai Cave; ezh: Ezhantsy; gor: Gorbatka-3; hop: Hopyeong-dong; ikh: Ikhine-2; jan:
Jangheungni; kar: Ust-Karakol-1; kas: Kashiwadai-1; kho: Khodulikha; kiu: Kiusu-5; kra: Krasnyi lar; lon:
Longwangchan Loc. 1; mil: Ust’-Mil-2; nov: Novoselovo-13; ogo: Ogonki; pir: Pririka; shi: Shinbuk; shiz: Shizitan 29;
sok: Sokchangni; stu: Studenoe-2; suv: Suvorovo-4; suy: Suyanggae; tol: Tolbor-15; ulm: Ust-Ulma 1; ust: Ustinovka-
6; ver: Verkhne-Troitskaia; xia: Xiachuan, Shanziyan, Shunwangping.
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Figure 5 Accepted dates of early microblade sites from each region, after excluding problematic dates and/or
assemblages (based on Figure 4).
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Southern Siberia

I include in this section sites from several regions located in southern Siberia, from the Altai to
the Transbaikal regions. In these areas, many radiocarbon dates have been obtained from
sites with bladelet and microblade assemblages, and for many researchers it is potentially the
geographical region where microblade industries first emerged before diffusing to neighboring
areas. I exclude from this discussion some sites from the region that have been considered by
some to represent early microblade assemblages or precursors to microblade assemblages, given
that there is no evidence to support the presence of a microblade assemblage based on published
materials. These sites are Kara-Bom (Derevianko et al. 1990), Kurtak-4 (Lisitsyn 2000),
Kamenka complex B (Lbova 2002), Ui-1 (Vasil’ev 1996), Buret (Sitlivy et al. 1997) and
Denisova Cave (Derev’anko and Markin 1998; Derevianko 2001; Derevianko and Volkov
2004). In all these cases, either there is a lack of published drawings confirming the presence of
microblade cores and/or microblades, or some of the illustrated artifacts are not microblade
cores (sometimes called “proto-microblade cores” or “proto-wedge-shaped cores™).

In the Altai region, the two oldest candidates are Ust-Karakol-1 (layers 9a and 11a) and Anui-2.
These sites have been detailed and discussed in previous publications (Derevianko and Zenin
1990; Derevianko et al. 1998; Derevianko 2001). Their conventional radiocarbon dates range
respectively from ca. 47,750 to 33,400 cal BP at 2c (Table 1 and Figure 4, karl to kar5)
and from ca. 31,650 to 28,150 cal BP at 2¢ (Table 1 and Figure 4, anul to anu3). The first
issue with these dates is of course that they are conventional dates made several decades ago
and some have very high standard deviations (£2850, 1547 and *1285). However, the
other more important issue with these assemblages relates to the cores themselves. Although
they are indeed bladelet cores, the illustrated examples (Derevianko and Zenin 1990;
Derev’anko and Markin 1998; Derevianko et al. 2003; Derevianko and Shunkov 2004)
do not correspond to our definition of microblade cores. Indeed, due to the lack of regularity
of the “microblade” negatives, these cores do not provide evidence of being pressure
knapped. This issue has already been addressed before by other researchers such as Graf
(2008a). These sites are often mentioned in the discussions as representing evidence for the
birthplace of microblade technology, but so far the published data do not allow to consider
these assemblages as serious candidates for the emergence of pressure knapped microblade
industries, as illustrated in Figure 6 when comparing these cores and pressure knapped
microblade cores.

In the Yenisei region, the Novoselovo-13 site level 3 is dated to ca. 28,300-24,800 cal BP at
26 (Table 1 and Figure 4, novl) based on one single conventional date, the reason why this date
is rejected. Multiple microblade cores have been reported from this cultural layer, although only
three have been illustrated (Abramova et al. 1991; Lisitsyn 2000). Out of the three illustrated
microblade cores, one is a very convincing pressure knapped microblade core on a bifacial
preform. The other two illustrated artifacts cannot be considered as microblade cores. Another
site in the area, Afontova Gora-2, has a reported old microblade assemblage. The site was first
dated in the 1970s by one single conventional date placing the site ca. 25,900-24,250 cal BP at
20 (Table 1 and Figure 4, afol) (Tseitlin 1979; Drozdov and Artem’ev 1997; Graf 2008b).
However, this date is rejected (Graf 2009b), since about 15 new AMS dates reassign the site to
ca. 18,000-14,000 cal BP. Only the four oldest dates have been illustrated here (Table 1 and
Figure 4, afo2 to afos).

In the Angara region, based on the assertion of some researchers (Sitlivy et al. 1997), the lithic
industry from Mal’ta includes a microblade assemblage with pressure knapped microblades.
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Figure 6 Siberian and Mongolian bladelet cores (a—f) vs. Siberian and Russian Far East pressure knapped
microblade cores (gj): (a—b) Bladelet cores from Ust’Karakol-1 (Altai), redrawn from Derevianko and Shunkov
(2004); (c and f) bladelet cores from Anui-2 (Altai), redrawn from Derevianko et al. (1998); (d) bladelet core from
Tolbor-15 (Mongolia) redrawn from Gladyshev et al. (2010); (e) bladelet/microblade core from Mal’ta (Angara),
redrawn from Sitlivy et al. (1997); (g) microblade core from Druchak-Vetrenny (Kolyma); (h) microblade core from
Tytylvaam-4 (Chukotka); (i) microblade core from Ushki Lake-1 (Kamchatka); (j) microblade core from Verkhne-
Troitskaia (Yakutia).
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Fourteen dates (AMS and conventional) have been published from stratum § or from the main
cultural stratum (ca. 26,700-23,500 cal BP to 2 o, Table 1 and Figure 4, mall to mal5), all on
bone. Based on the published drawings (Boriskovskii 1984; Sitlivy et al. 1997; Medvedev 1998),
most of the cores look like bladelet cores with no pressure knapping. Out of the two illustrated
cores (Sitlivy et al. 1997: 49 n°13-14) that present the most regular microblade scars, one is
redrawn here (Figure 6, ). These cores are not wedge-shaped, and are expedient cores on flakes.
But most importantly, they do not seem to be regular enough to be considered pressure
knapped, especially since the illustrated core is the closest example of a microblade core based
on published drawings. A study by Kimura (2003) on the blade and bladelet production at
Mal’ta considered that the assemblage did not provide evidence of microblade technology,
although some bladelet cores could be considered “precursors” due, among others issues, to the
presence of cores with a wedge-shaped morphology.

The Krasnyi Iar-1 assemblage is slightly younger, with just one reported conventional date
spanning ca. 23,300-22,400 cal BP to 2 ¢ (Table 1 and Figure 4, kral). To be accepted, this date
should be replicated to confirm the age of the microblade assemblage. Based on published data
(Boriskovskii 1984; Medvedev 1998), the assemblage is characterized by pressure knapped
Yubetsu microblade cores.

There has been at least two other sites (Igeteiskii Log 1 and Ust-Kova) from the Angara region
with reported early dates associated with a microblade assemblage, but these are not discussed
in detail here. At Igeteiskii Log 1 (Abramova et al. 1991), dates in excess of 20,000 years ago
have been reported for an assemblage where only one core was reported at first, although other
researchers working at the site did not mention the presence of microcores and indicated that all
the material was redeposited (Kuzmin and Orlova 1998). At the Ust-Kova site, a date of
19,540 = 90 uncal BP was obtained in contradiction with a much younger date from the same
assemblage (Kuzmin and Orlova 1998; Goebel 2002).

In the southwest Transbaikal region, the earliest dated site with a pressure knapped microblade
component is Studenoe-2. The oldest 10 radiocarbon AMS dates span from ca. 23,350-20,000
cal BP at 2o (Table 1 and Figure 4, stul to stul0), although the oldest date was rejected by
Goebel et al. (2000) as discordantly older, which would then place the start of the occupation ca.
22,500 cal BP at the earliest. This site was considered at one point as representing the start of
microblade technology in Northeast Asia (Goebel et al. 2000). Terry et al. (2016: 97) indicate
that “pressure-knapping (...) may have been sporadic during the MUP [middle Upper
Paleolithic]” in the region, and indicate that some of the attributes of pressure knapping “are
clearly illustrated in all of the microblades from the Transbaikal assemblages”. However, the
illustrations of cores and tools from the middle Upper Paleolithic sites do not convincingly
demonstrate the presence of pressure knapping (Terry et al. 2016: 8). Instead, the microblade
cores from the late Upper Paleolithic sites like Studenoe-2 provide the most obvious indication
for the use of this technique.

In the Transbaikal and Baikal regions, other sites have been considered as early microblade
assemblages, although they are very problematic. For example, the Sokhatino-4 site
(Okladnikov and Kirillov 1980; Orlova 1995) has only two reported dates (26,110 + 200 uncal
BP and 11,900 + 130 uncal BP), but the oldest date is rejected here, as have done previous
researchers (Kuzmin and Orlova 1998; Goebel 2002), given that it is a single date made from
samples from several excavation pits and that the same site has provided much younger dates.
In a similar way, the Kurla-3 site (layer 2) in the Baikal area (Orlova 1995) is not discussed here
given that the single date has an extreme margin of error (24,060 £ 5,700 uncal BP).
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Mongolia

Mongolia is probably one of the most problematic areas, as most assemblages come from
surface sites, are not stratified and are therefore difficult to date (Derevianko et al. 2001). As a
result, there is not only a lack of solid evidence in Mongolia demonstrating the presence of old
assemblages containing microblade productions, but also a lack of solid evidence demon-
strating the absence of them, too.

The oldest candidate for an early microblade industry in Mongolia is Tolbor-15 horizon 5
(Gladyshev et al. 2010 2012). This site has provided two dates stretching from ca. 41,000-32,000
cal BP at 2o (Table 1 and Figure 4, to/l and to/2). Although the authors specifically mention
that these were pressure knapped microblade cores, it is far from evident based on the only two
illustrated microblade cores (Gladyshev et al. 2010: 2 n°15-16), one of which is redrawn here
(Figure 6, d). Other researchers (Rybin et al. 2016) have also expressed their skepticism due to
the lack of clear stratigraphic evidence, and the lack of a more developed microblade industry in
the layer where these cores were found. Moreover, they consider that a contamination from the
overlying Late Upper Paleolithic layer cannot be ruled out, and conclude that “the assumption
that Mongolia contains the earliest evidence for the emergence of typical microblade technol-
ogy and the use of pressure flaking techniques in Asia is not yet supported by sufficient strati-
graphic evidence” (Rybin et al. 2016: 40-42).

Another prehistoric site in Mongolia, Chikhen Agui, has been considered as another potential
candidate (Brantingham et al. 2001; Derevianko et al. 2001, 2004, 2008; Keates 2007). Chikhen
Agui locus 2 (layer 3) has been dated to ca. 36,300-34,500 cal BP at 2o (Table 1 and Figure 4,
chil to chi3) (Derevianko et al. 2004), but for the moment the description of the lithic
industry associated with layer 3 presents no evidence of a microblade component. A so-called
microblade core associated with this layer has been considered to represent an old microblade
core at the site (Derevianko et al. 2001; Keates 2007), although the drawing of the artifact
resembles a flake core (Derevianko et al. 2001: 7 n°7) and is in no way representative of a
microblade core, let alone a pressure knapped microblade core. In a recent article, Derevianko
et al. (2015: 8 n°4, 12 n°5) illustrate microblade cores that may have been pressure knapped
from layers 2.5 and 2.6 of the same site. But in this new article, the previous reported date from
layer 3 (a non-microblade component) is now associated with layer 2.5 (a possible microblade
component), therefore shedding some confusion.

China

Most scholars do not consider China as a possible birthplace for microblade industries, with the
exception of some researchers (Gai 1985; Seong 1998; Yi et al. 2016).

The Chaisi site, located in the Shanxi Province and excavated in 1978 (Huang and Hou 1998;
Yi et al. 2016) has provided the oldest (ca. 32,200-29,800 cal BP at 2¢, Table 1 and Figure 4,
chal) but not the most reliable date for a microblade assemblage in China. Indeed, the
assemblage is dated through a single conventional '*C date from the 1990s made on shell,
therefore quite inaccurate as pointed out by other researchers (Chen 1992). Moreover, there
also seems to be questions raised on the stratigraphic integrity of the site (Yi et al. 2016). The
assemblage includes six microblade cores and 86 microblades (Chen 2007), and based on
published drawings they are pressure knapped cores, including the Yubetsu method. However,
given the issues on the date and the stratigraphy, this site has to be dismissed from this
discussion.
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Figure 7 Microblade cores from Longwangchan Loc. 1
(China, Shanxi Province). (Adapted from Zhang et al. 2011,
with permission from the author.)

Also in the Shanxi Province, Xiachuan has long been the main candidate for an early micro-
blade presence in China. The dates, made in the 1980s (Chen and Wang 1989), range from ca.
31,000 to 16,000 cal BP at 2 o (Table 1 and Figure 4, xial to xia8). First of all, some of these
dates have large standard deviations (£1000, + 900, etc.) or are made on peat or mud. But there
is also another problem that does not allow me to take into account these dates. When the
authors mention the Xiachuan site, they are not only referring to a stratified site, but also to 16
test-pits distributed over an area of 20 km X 30 km (Chen and Wang 1989). When discussing the
chronology of the site, the authors are very clear:

“There are a total of 11 radiocarbon dates from Xiachuan and related sites. Eight of these, ranging
between 13,900 £ 300 and 23,900 £ 1000, might represent the chronology of the Xiachuan industry.
Because the samples dates were collected from different localities rather than from a sequential
profile of cultural deposits, it is impossible to trace cultural or technological change or development
at Xiachuan” (Chen and Wang 1989: 135).

In addition, the illustrated artifacts come from the 16 test-pits, not just the main excavation
(Chen 2007), meaning that we do not know which dates are associated with which artifacts. The
Xiachuan assemblage includes 219 microblade cores (Chen 2007) and based on the drawings,
some of these are indisputably pressure knapped microblade cores, including conical and
wedge-shaped types. But given the context, these dates cannot here be accepted.

These last few years, new research has provided evidence of old microblade sites in China (Zhang
et al. 2011; Nian et al. 2014; Kato 2017; Song et al. 2017). These publications included some sites
that I have decided not to discuss here, either for lack of contextual information or dated only
through OSL, such as Xishi, Youfang, Dadong, and Mengjiaquan. However, two other sites
provided good evidence of pressure knapped microblade assemblages in association with
well-dated occupation layers: Longwangchan Loc. 1 and Shizitan Loc. 29. The Longwangchan
Loc. 1 site is located in the Shanxi Province and has been excavated from 2005 to 2008; it repre-
sents so far the oldest reliably dated microblade assemblage in China (Zhang et al. 2011), ranging
from ca. 29,350 to 24,400 cal BP at 2 (Table 1 and Figure 4, lonl to lonl0). This site has also
provided some older dates (not included in Figure 4) using the OSL technique (Zhang et al. 2011),

https://doi.org/10.1017/RDC.2018.30 Published online by Cambridge University Press


https://doi.org/10.1017/RDC.2018.30

834 Y A Gomez Coutouly

Figure 8 Microblade cores from Shinbuk (Korea). (Adapted from Lee 2006, with permission from the author.)

from ca. 21,000-26,000 years ago. The microblade cores from the site shown in their article
(Figure 7) suggest the presence of pressure knapped microblade cores in the assemblage. These
were not wedge-shaped, but rather conical or tabular in shape, and were likely pressure knapped.

Shizitan Loc. 29 is another well-dated microblade assemblage, located in the same region (Song
et al. 2017). The site contains microblade technology throughout the whole sequence, including
in layer 7 dated to 26,650 to 23,100 cal BP (Table 1 and Figure 4, shizl to shiz3). I have only
included the dates from the oldest layer, but younger layers with microblade industry have also
been reported at the site, including layer 6 with very similar dates than layer 7 although slightly
younger but with some overlap (Song et al. 2017). The drawings of some of the microblade cores
from layer 7 (Song et al. 2017: 6 e—f) clearly show pressure knapped microblade cores; these are
not wedge-shaped, but semi-conical in shape.

Korea

Most researchers do not generally considered Korea as the area where microblade technology
first emerged and instead consider that Korean microblade industries originally came from
China or southern Siberia (Seong 1998; Norton et al. 2007).

The Sokchangni (or Sokchang) site was excavated and dated in the 1970s, and potentially
represents the oldest microblade site in Korea. The microblade cores are made with the
Yubetsu method, the Horoka method, as well as microblade cores on flakes, and seem
to be pressure knapped based on the drawings made by our colleague I.-S. Seo (Goémez
Coutouly 2011a: 4.8 a—g). However, the dating of this site cannot be accepted for now since the
only two '*C dates, from the 1970s, have very large standard deviations and span almost 25,000
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years at 2o, from ca. 46,000 to 21,200 BP cal BP (Table 1 and Figure 4, sokl and sok2).
Moreover, the stratigraphical position of the microblade industry is not yet clear, and some
researchers do not completely dismiss the hypothesis that this assemblage dates from the
Mesolithic (Seong 1998; Norton et al. 2007). These dates are therefore rejected from our
discussion.

The site of Shinbuk (or Sinbuk) thus becomes the site with the oldest microblade component in
Korea. The site was excavated in 2003 and 2004 (Kim et al. 2007), and the six AMS radiocarbon
dates range from ca. 30,700 to 20,500 cal BP at 2 o, when not taking into account the date with
1000 years standard deviation (Table 1 and Figure 4, shil to shi6). Let it be noted that these dates
span more than 10,000 years (between 32,300 and 20,500 cal BP) for one single cultural layer. Only
the older date is rejected here due to its high standard deviation. Since the Shinbuk site has been
excavated recently, there is so far little bibliographic data at the moment. To the best of our
knowledge, only three microblade cores have been published so far (Lee 2006, 2012), two of them
are reproduced here (Figure 8). One of these cores is likely shaped according to the Yubetsu
method, and pressure knapping is present, based on these drawings, but also based on photographs
of the microblade cores and microblades taken by our colleague 1.-S. Seo.

The site of Jangheungni (or Jangheung-ri) was considered, until the discovery of Shinbuk, as the
oldest Korean site with a microblade component with reliable dating. The first two dates places
the occupation of the site around 30,500-28,000 cal BP at 2¢ (Table 1 and Figure 4, janl and
Jjan2). Although other authors (Seong 2011) have accepted these dates, I will not take them into
account since a more recent study (Kim et al. 2004) dated the sediments of the same cultural
layer using AMS radiocarbon dating and obtained a much more recent dating, between ca.
22,500 to 18,000 cal BP at 20 (Table 1 and Figure 4, jan3 to jan7). In spite of the coherence
of these dates, the authors consider that they do not represent the real age and that soil
contamination resulted in much younger dates. The various publications on the site only show
a handful of microblade cores of wedge-shaped morphology (YUM 2001), and pressure
knapping cannot be confirmed.

Hopyeong-dong (cultural layer 2) is one of the oldest sites in the region for which there is a very
good documentation (Figure 9) allowing to firmly guarantee the presence of a pressure knapping
microblade assemblage, including cores on bifacial preforms (Hong and Kim 2008). The dates for
cultural layer 2 range from ca. 29,500 to 18,500 cal BP at 2 o (Table 1 and Figure 4, hop1 to hopi?2).
The figures from the original report (Hong and Kim 2008) seem to indicate that all of these dates
are associated with the microblade component, as indicated by other authors as well (Bae 2010).
However, a critical review of the '*C dates from the site by Seong (2011) considers the two older
dates from cultural layer 2 (Table 1 and Figure 4, hop7 and hop8) to be associated with an older
blade industry including blade cores, blades and tanged points. He also rejects one date (Table 1
and Figure 4, hop5) that is too young for the discovery context and therefore consider that only two
dates are really associated with the start of the microblade industry at the site. In this article, this
analysis is accepted therefore placing the start of the microblade industry at the site at ca. 28,200
24,550 cal BP at 2 ¢ (Table 1 and Figure 4, hopl and hop9).

For the Daejeong-dong site, dating ca. 23,900-23,200 cal BP at 2 ¢ (Table 1 and Figure 4, dael)
I had only access to three published cores (Seong 2007: 7.4 c—¢), one of which is a Yubetsu core.
In all three cases the pressure knapping is very likely the technique for removing microblades.

Finally, the Suyanggae site (Lee and Kong 2006), a major site in Korea, has a well-defined
pressure knapped microblade component, including various Yubetsu cores. Of the two
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Figure 9 Microblade cores (a—e) and microblades (f-h) from Hopyeong-dong, stratum 2 (Korea). (Adapted
from Hong and Kim 2008, with permission from the author.)

available "C dates, only one is considered here as valid, since the second one has a standard

deviations of 900 years. Therefore, I consider the site dates ca. 18,900-18,200 cal BP at 2¢c
(Table 1 and Figure 4, suy2).
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Hokkaido and Sakhalin

I study Hokkaido and the island of Sakhalin as a unique geographical group, given that at the
time under discussion, it constituted a single peninsula attached to the continent. Around
40,000 years ago, Sakhalin is connected to the Asian continent (but not Hokkaido), and from
ca. 25,000 to 10,000 years ago, Hokkaido and Sakhalin are both connected to the mainland
(Kuzmin 1996, 2006). This is sometimes referred to as the PSHK Peninsula (Paleo-Sakhalin/
Hokkaido/Kurile Peninsula) (Buvit et al. 2016). Only the island of Hokkaido is discussed here
for Japan, given that microblade technology in Honshu (which was not connected by land to
Hokkaido or the Asian continent) appeared around 17,000 years ago (Sato et al. 2011).

Although most archaeologists consider that microblade industries first appeared on the Asian
continent and then spread to Sakhalin and Japan, Graf (2009a) considered that the oldest
reliably dated microblade sites were to be found in Hokkaido. The oldest known sites from the
PSHK Peninsula are located on the island of Hokkaido in Japan (Kashiwadai-1 and Pirika-1)
and on the Sakhalin Island of Russia (Ogonki-5). The two oldest dates from Kashiwadai-1 and
Ogonki-5 (Table 1 and Figure 4, kas9 and ogol) are excluded since they are clearly deviating
dates, and various publications do not even mention them when discussing these components
(Nakazawa et al. 2005; Kuzmin 2007; Sato and Tsutsumi 2007).

The Pirika-1 site is potentially the oldest site with a pressure knapped microblade component in
the PSHK Peninsula, with conventional '*C dates ranging from ca. 25,700 to 22,500 cal BP at
26 (Table 1 and Figure 4, pirl to pir3). Based on published drawings (Imakane Chémin
Senta 1991; Kuwafuji 1991), the Pirika-1 microblade assemblage is composed of Yubetsu cores
(or other variants on bifacial preforms), Togeshita cores and other wedge-shaped cores. There is
no evidence of conical, cylindrical, or tabular microblade cores. Pressure knapping is most
likely used for the production of microblades.

Kashiwadai-1 (Hokkaido Center for Buried Cultural Property 1999; Nakazawa et al. 2005;
Iwase 2016) is a site of major importance for the region given that twelve different AMS dates
firmly place the microblade component ca. 25,300-22,000 cal BP at 2¢ (Table 1 and Figure 4,
kasl to kasi3). Out of these 12 dates, seven of them span ca. 25,300-23,600 cal BP; we can
therefore establish with a high degree of confidence that a pressure knapped microblade
component was present in Hokkaido as soon as ca. 25,000-24,000 cal BP. Indeed, the drawings
and photographs from the microblade component of Kashiwadai-1 (Figure 10) leave no doubt
concerning the use of pressure knapping for the removal of microblade cores, which are mainly
Yubetsu cores or other variants on bifacial preforms such as Rankoshi.

Recently, other early microblade-bearing sites have been reported from Hokkaido, such as the
Kiusu-5 site, dating from ca. 22,500 to 21,500 cal BP (Table 1 and Figure 4, kiul to kiu3)
(Nakazawa and Akai 2017). Although not as old as Kashiwadai-1 or Pirika-1, it provides
evidence of a well-dated microblade assemblage prior to 20,000 cal BP, although I was not able
to have access to published illustrations from this material in order to make a critical evaluation
of the assemblage.

Ogonki-5 is the oldest site on the island of Sakhalin, but it has been the subject of few pub-
lications with illustrations, even though it is often discussed in articles given its chronology
(Vasil’ev et al. 2002; Kuzmin et al. 2004; Graf 2008a). The oldest dates for the site are from layer
3/2B; once the oldest date rejected (see above), there are 5 remaining AMS spanning dating
from ca. 23,650 to 20,550 cal BP (Table 1 and Figure 4, ogo2 to ogo6). Layer 3 contains 66
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Figure 10 Microblade cores (a-d) and microblades (e-i) from Kashiwadai-1 (Japan, Hokkaido).
(Adapted from Hokkaido Center for Buried Cultural Property 1999.)

wedge-shaped microblade cores, although only four are illustrated (Vasilevski 2006: 5.9 n°1-4;
Vasilevski 2008). These four cores are Horoka wedge-shaped cores and they were likely
pressure knapped, although it can hardly be confirmed due to the lack of detail of these figures.
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The Amur Valley (Priamurye) and Primorye

These regions are not suitable for the preservation of organic material and therefore to radio-
carbon dating, which may explain the low number of dated sites and the existing gap between
sites. Ust’-Ulma (cultural layer 2b) is the oldest known site in the Amur region (Derevianko
1996), based on one single conventional date ranging from ca. 23,500 to 22,500 cal BP at 2c
(Table 1 and Figure 4, ulml). To confirm with certainty the presence of microblade technology
in this region as early as ca. 23,000 cal BP (or earlier), new AMS dates will be required either at
this site or at other sites from the region. The microblade component at Ust’-Ulma (cultural
layer 2b) is well-documented through numerous drawings (Derevianko and Zenin 1995); micro-
blade cores include the Yubetsu method, and most are clearly pressure knapped microblades. It
should also be noted that layer 3 from the same site (stratigraphically lower than level 2b, therefore
older but undated) also contains some microblade cores (Derevianko and Zenin 1995). The date of
this site is left on Figure 5, but is considered temporary pending new dates. The next dated
microblade assemblage in the region comes from Khodulikha-2, with a single date ca. 20,200
19,300 cal BP to 20 (Table 1 and Figure 4, khol). Unfortunately, the only information I have
concerning the microblade assemblage from this site is that it contains “49 cores, 7 end (fortsovyi)
microcores, and 55 microblades” and that “microcores are boat shaped with a wide striking
platform” (Kuzmin et al. 2005: 7). Until more information is available, the date from this site will
not be taken into account.

In the Primorye region, '*C dating of sites is also scant. The three oldest dated microblade
assemblages in this area are Suvorovo-4, Gorbatka-3, and Ustinovka-6. Several publications
(Vasil’evskii et al. 1997; Vasil’evskii 1998; Derevianko and Kononenko 2003; Derevianko and
Tabarev 2006; Garkovik and Korotkii 2007) discuss the presence of a microblade industry at
Suvorovo-4 (ca. 19,400-18,000 cal BP, Table 1 and Figure 4, suvl to suv4), but unfortunately
most published figures focus on the blade industry and I have only been able to find one drawing
of a microblade core from the site (Vasil’evskii 1998: 5 n°1). Nevertheless, microblade com-
ponents from nearby sites are well known and well documented such as the Suvorovo-3 site
(Tabarev 1994), Ustinovka-4 (Kuznetsov 1995), and Ustinovka-6 (Derevianko and
Kononenko 2003; Gémez Coutouly 2007, 2011a). The dating of Gorbatka-3, ca. 17,000-15,500
cal BP at 20 (Table 1 and Figure 4, gor3), is more problematic given that there is a single
conventional date made on humates (less reliable) and also because it dates the layer strati-
graphically below the microblade component (Kuznetsov 1996; Vasil’ev et al. 2002); therefore
the microblade assemblage can only be younger in age and the date is rejected. That being said,
the microblade assemblage is pressure knapped as shown in various studies (Gomez Coutouly
2007, 2011a). Finally, Ustinovka-6, located near the Suvorovo sites, has two dates spanning ca.
16,000-12,500 cal BP to 26 (Table 1 and Figure 4, ust! and ust2) with a microblade assemblage
using the Yubetsu and Horoka methods. Other sites in the region may also be older,
such as Ustinovka-7 which has a reported OSL date of 18,600 years ago (Derevianko and
Kononenko 2003).

Yakutia

The oldest reported dates from microblade assemblages in Yakutia are from two sites (Ust’-Mil
and Ikhine-2) that have been assigned to the Diuktai Complex (Mochanov and Fedoseeva
1996a, 1996b). Given their age, they could theoretically be among the oldest evidence of
microblade technology in Siberia. However, the dates and contexts are very problematic and
are therefore refuted by most researchers. All the dates from Ust’-Mil and Ikhine (ca. 42,000—
28,000 cal BP at 2¢, Table 1 and Figure 4, mill to mil3 and ikhl to ikh5) are conventional and

https://doi.org/10.1017/RDC.2018.30 Published online by Cambridge University Press


https://doi.org/10.1017/RDC.2018.30

840 Y A Gomez Coutouly

made on wood not found in hearths; their validity is therefore questioned by several researchers
(Yi and Clark 1985; Kuzmin and Orlova 1998; Goebel 2004). Moreover, the five dates of
Ikhine-2 have been made from the same wood sample (Mochanov and Fedoseeva 1996b), hence
the apparent consistency among these dates. This site has also provided more recent dates on
bone (20,080 = 150 and 19,695 *+ 100) (Kuzmin and Orlova 1998), but I exclude them since there
is no known stratigraphic provenience for the samples. The dates from Ust’-Mil-2 would also be
in contradiction with the pollen record of the site, which corresponds to a more recent period
(Kuzmin and Orlova 1998). Finally, these cultural layers have only produced a single micro-
blade core preform at Ikhine-2 (Mochanov and Fedoseeva 1996b), and one single microblade
core at Ust’-Mil’ (Mochanov and Fedoseeva 1996a). Once these dates are excluded, Verkhne-
Troitskaia would then represent the earliest reliably dated microblade site from Yakutia, ca.
22,300 to 17,000 cal BP at 2 ¢ (Table 1 and Figure 4, verl to ver4), although the researchers at
the site believe that the microblade component could be older given that the artifacts are
stratigraphically below the dated samples (Mochanov and Fedoseeva 1996¢c). Based on the
stratigraphic position of the artifacts and the dated samples (Mochanov and Fedoseeva 1996¢:
3-11), I believe that only the oldest date (ca. 22,300-21,450 cal BP at 2¢, Table 1 and Figure 4,
verl)is closely associated with the microblade component. The following dated microblade sites
in the region is Ezhantsy (layer 3) with one single date (ca. 21,350-19,550 cal BP at 2c, Table 1
and Figure 4, ezhl); although there is only one reported date from layer 3 (the cultural layer),
some have interpreted the assemblage as being much older based on geological determinations
(Mochanov and Fedoseeva 1996d). The following site is Diuktai Cave, which is clearly the most
reliable first evidence of a pressure knapped microblade assemblage in Yakutia (ca. 17,450—
13,650 cal BP at 20, Table 1 and Figure 4, dyul to dyu?7).

THE FAR EAST (JAPAN, KOREA AND CHINA), BIRTHPLACE OF PRESSURE KNAPPED
MICROBLADE TECHNOLOGY?

In conclusion, even if many researchers argue that the birthplace of microblade technology
occurred in southern Siberia at around 40,000-35,000 cal BP, the critical review presented here
(focusing on pressure knapped microblade assemblages) reveals a younger emergence located in
the Far East. It seems clear to me that the oldest “microblade” cores from southern Siberia
(Ust-Karakol-1 and Anui-2) cannot be considered as the birthplace of microblade technology,
since the presence of pressure knapping of microblades has not been demonstrated and is hardly
evident from published figures, as can be easily perceived when comparing some of the published
cores with various pressure knapped microblade cores from younger sites in Siberia (Figure 6).
These latter microblades cores are not simply more “formal”, they are pressure knapped, hence the
regularity of microblade removals. When putting aside the oldest deviant date of Afontova Gora-2
and the single conventional radiocarbon date from Novoselovo-13, Mal’ta is the next candidate in
line. But although researchers have considered some of these cores as pressure knapped, the
illustrated cores are not self-evident. Moreover, other researchers (Kimura 2003; Graf 2008a)
disagree with the presence of microblade technology at the site, or its association with the early
dates. The current available data from Mongolia, Yakutia, Primorye, and Priamurye do not
support the emergence of microblade technology, either due to very questionable early dates, lack
of early dates or lack of evidence of pressure knapped microblade cores in early sites.

Once all the questionable sites (having either problematic dating or non-demonstrated pressure
knapped microblade assemblages) have been removed (Figure 5), it shows that the Far East
region has good candidates for the first emergence of pressure knapped microblades in
Northeast Asia. In this vast area, there are several sites that offer the association of various early
dates associated with clearly pressure knapped microblade cores (including the Yubetsu
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method). Such sites include newly discovered sites in China like Longwangchan Loc. 1, the
evidence at early Korean sites such as Hopyeong-dong, and the assemblages in the Paleo-
Sakhalin/Hokkaido/Kurile Peninsula such as Kashiwadai-1, Pirika-1, and Ogonki-5.

Therefore, based on the current state of research and the critical review presented here, our
hypothesis is that the initial emergence of pressure knapped microblade cores, that will later
spread to much of northeast Asia, is to be found in the Far East (Korea, Hokkaido, Sakhalin
and China) between 30,000 and 25,000 cal BP. The new published data from China and Korea
these last few years is promising, and there is no doubt that new research in the future will
permit to clarify even more the geographical and chronological origin of pressure knapped
microblade technology in Northeast Asia. Based on the current state of research and the
overlap of C dates at 20, I believe there is yet not enough precision to suggest a specific
birthplace or to suggest specific diffusion patterns.

Finding the birthplace of pressure knapping is a worldwide relevant issue. Based on our current
knowledge, once this technique emerged in Northeast Asia, it then diffused towards the Amer-
icas, but also towards Central Asia and ultimately towards Europe and Africa. This scenario is
based on the fact that after its invention, its progression through continents can be tracked, the
general pattern being that the further we move away from Northeast Asia, the later pressure
knapping appears in the archaeological record (Inizan 2012). But was there one single birthplace
for this technique in the whole world? There is some evidence of possible independent inventions
such as in the French Upper Paleolithic during the Aurignacian (Bordes and Lenoble 2002),
where this technique appeared for a while but quickly died out. As we have seen throughout this
article, the early record of microblade technology in Northeast Asia is still too incomplete to
pinpoint the exact birthplace of this technique, let alone establish whether only one single core
area developed this technique or if they might be independent inventions within Northeast Asia.
Given the relative chronological and geographical proximity of all of these sites under discus-
sion, I believe it is unlikely that pressure knapping was independently invented in various areas of
Northeast Asia. As other major inventions, once invented, it spread like wildfire.

EMERGENCE OF PRESSURE KNAPPED MICROBLADE TECHNOLOGY AND THE ROLE
OF OBSIDIAN

If our hypothesis concerning the emergence of pressure knapped technology in the Far East
region proves to be correct as new research is made available, it will also be necessary to reflect
on the role that obsidian and other high quality raw materials may have had in the invention of
pressure microblades. Indeed, the abundant and high quality obsidian in areas such as Korea
and Hokkaido may have played a major role in the first emergence of this new technique. This
theory is based on the following information:

1. Obsidian is one of the best-suited raw materials for making pressure knapped microblades
(Whittaker 1994; Inizan et al. 1999; Pelegrin and Yamanaka 2007).

2. Obsidian allows production of longer and wider microblades than on other raw materials
such as chert (Pelegrin and Yamanaka 2007).

3. When using handheld pressure knapping without any kind of core holding device, obsidian
facilitates the production of microblades of relatively decent size up to 7 or § mm wide and
up to 7 or 8 cm long (Flenniken and Hirth 2003; Pelegrin and Yamanaka 2007), while on
chert only tiny microblades are produced with the same mode, up to 5 or 6 mm wide and only
about 3 cm long maximum (Callahan 1985; Pelegrin 2012).
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Therefore, if we assume that pressure knapping of microblades was first invented as a handheld
pressure mode, then microblades would immediately appear as an economically interesting tech-
nique producing sizeable microblades with relatively little effort when made on obsidian. On chert
or other raw materials of less quality, microblades would be smaller and tougher to produce.
However, once this technique is discovered, it can easily be applied to flint and other raw materials
with great results with the addition of a simple core holding device (Pelegrin 2012).

Moreover, in the Far East, the use of obsidian seems to be closely correlated with the appear-
ance of pressure knapped microblade technology. In Korea, one of the earliest evidence of
pressure knapped microblade comes from the site Hopyeong-dong, where most of the micro-
blade component is made on obsidian (Hong and Kim 2008), a raw material mainly used for
this type of production at the site. What is interesting, is that this site is also the oldest occur-
rence of obsidian in a Paleolithic site on the Korean Peninsula (Seong 2011). Indeed, in this
region the emergence and spread of microblade technology is closely correlated with the
widespread use of obsidian (Lee 2006; Seong 2008). Likewise, this pattern is not only observable
in Korea, given that it is also observed in other areas such as in China where the use of obsidian
is also related to the appearance of microblade assemblages (Chang 2013; Yi et al. 2016). In
Hokkaido, obsidian was already in use before the appearance of microblade technology (Izuho
and Sato 2007; Yakushige and Sato 2014). For Yakushige and Sato (2014: 335), “the drastic
expansion of the Shirataki obsidian distribution area did not coincide with the introduction of
microblade technology” (25,000-21,000 cal BP), but rather “with the the adoption of real
Yubetsu industry” (19,000-16,000 cal BP). However, there are also some instances where the
use of obsidian in Hokkaido seems closely linked to microblade technology. For instance,
summarizing H. Kimura’s research, Izuho and Sato (2007: 117) state that “before the appear-
ance of microblades, only rounded material from secondary sources was exploited (...).
Exploitation of the outcrop near the top of Shirataki-Akaishiyamna began after the period of
microblade industries”. This analysis was mainly based on the Shirataki source, but an increase
of the use of obsidian by microblade-bearing populations is also visible at other obsidian
sources such as at the Kozushima obsidian source (Tsutsumi 2007).

A lot of research has been done on long-distance circulation of obsidian in the Far East, from
China to Japan (Kuzmin et al. 2002; Kim et al. 2007; Kuzmin and Glascock 2007; Jia et al.
2010; Doelman et al. 2014), providing evidence of obsidian circulation over long distances,
often associated with microblade technology. Therefore we have an economic aspect (diffusion
of obsidian raw material) and an intellectual one (diffusion of microblade pressure knapped
technology). Whether microblade technology and obsidian source exploitation were closely
related is a working hypothesis that will need to be validated as new sites, new dates and new
assemblages are discovered. Future research will have to determine how these two compli-
mentary aspects coexisted, coevolved and nurtured each other in order to answer the question:
were raw materials and ideas spreading at the same time?

CONCLUSION: THE EMERGENCE OF WHAT?

When discussing the emergence of microblade technology, what are we discussing exactly? The
emergence of pressure knapped microblades? Small bladelets? Wedge-shaped cores? Wedge-
shaped cores with small bladelets? Wedge-shaped cores with pressure knapped microblades?
Slotted inset tools? In order to deepen this debate on the origin of microblade technology, our
discussions have to be more specific about what is under scrutiny. Failure to do so will result in
researchers having simultaneous conversations about different concepts. It is of major importance
to stress the relevance of illustrating cores and microblades when discussing candidates for the first
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emergence of microblade technology, so other researchers can agree or disagree with as much
information at hand as possible. In the same way that when dates are presented they are system-
atically detailed (laboratory number, '“C vs. OSL, context of discovery, type of material dated,
conventional vs. AMS method, etc.) so other researchers can use that information, lithic assem-
blages that are potentially considered as early candidates for the emergence of microblade techno-
logy should also be well documented through drawings and photographs, so other researchers can
critically evaluate these assemblages. In conclusion, when discussing the emergence of microblade
technology, let us just bear in mind this one question: the emergence of what, exactly?

ACKNOWLEDGMENTS

I would like to thank the researchers that gave me permission to reproduce artifacts from their
publications: Mi-Y oung Hong for the Hopyeong-dong site, Gi-Kil Lee for the Shinbuk site, and

Jia-Fu Zhang for the Longwangchan site.

SUPPLEMENTARY MATERIAL

To view supplementary material for this article, please visit https://doi.org/10.1017/RDC.2018.30

REFERENCES

Abramova ZA, Astakhov SN, Vasil’ev SA, Lisitsyn
NF, Ermolova NM. 1991. Paleolit Yeniseya [The
Paleolithic of the Yenisei River]. Leningrad:
Nauka.

Akazawa T, Oda S, Yamanaka I, Nakatsu Y. 1980.
Nihon no Kyusekki. Giyutsu Keishikigatu teki
Bunseki [The Japanese Paleolithic: A Techno-
Typological Study]. Tokyo: Rippta Shobo.

Bae K. 2002. Radiocarbon dates from Paleolithic sites
in Korea. Radiocarbon 44(2):473-6.

Bae K. 2010. Origin and Patterns of the Upper
Paleolithic Industries in the Korean Peninsula
and Movement of Modern Humans in East
Asia. Quaternary International 211:103-12, doi:
10.1016/j.quaint.2009.06.011.

Bahn PG. editor. 2001. The Penguin Archaeology
Guide. London: Penguin Books.

Binder D. 1984. Systémes de débitage laminaire par
pression: exemples chasséens provengaux. In:
Tixier J, Inizan M-L, Roche H, editors. Pré-
histoire de la pierre taillée. 2, Economie du débit-
age laminaire. Paris: CREP. p. 71-84.

Binder D, Balkan-Ath N. 2001. Obsidian exploitation
and blade technology at Komirci-Kaletepe
(Cappadocia, Turkey). In: Caneva I, Lemorini C,
Zampetti D, Biagi P, editors. Beyond Tools: Rede-
fining the PPN Lithic Assemblages of the Levant.
Berlin: Ex oriente. p. 1-16, [accessed 2017 Jun 29]
https://www.researchgate.net/profile/Didier_Binder/
publication/260087222_Obsidian_exploitation_and_
blade_technology_at_Komurcu-Kaletepe_Central _
Anatolia/links/00b7d53940d4cb31e2000000/
Obsidian-exploitation-and-blade-technology-at-
Koemuercue-Kaletepe-Central-Anatolia.pdf.

Bordes J-G, Lenoble A. 2002. La “lamelle
Caminade”: un nouvel outil lithique aurignacien?
Bulletin Société Préhistorique Frangaise 99:735-49.

https://doi.org/10.1017/RDC.2018.30 Published online by Cambridge University Press

Boriskovskii PI. editor. 1984. Paleolit SSSR [Paleo-
lithic of the USSR]. Moscow: Nauka.

Brantingham PJ, Krivoshapkin A, Jinzeng L,
Tserendagva Y. 2001. The Initial Upper Paleo-
lithic in Northeast Asia. Current Anthropology
42:735-46, doi: 10.1086/323817.

Bronk Ramsey C. 2009. Bayesian analysis of
radiocarbon dates. Radiocarbon 51(1):337-60.
Brunet F. 2002. Asie centrale: vers une redéfinition des
complexes culturels de la fin du Pléistoceéne et des

débuts de I'Holocéne. Paléorient 28:9-24.

Buvit I. 2008. Geoarchaeological Investigations in the
Southwestern Transbaikal Region, Russia.
[Washington]: Washington State University.
[accessed 2017 Jul 4]. http://search.proquest.com/
openview/d97d0c814548704f1 b7 cfffed6fd564e/1?
pq-origsite=gscholar&cbl=18750&diss=y.

Buvit I, Izuho M, Terry K, Konstantinov MV,
Konstantinov AV. 2016. Radiocarbon dates,
microblades and Late Pleistocene human migra-
tions in the Transbaikal, Russia and the Paleo-
Sakhalin-Hokkaido-Kuril Peninsula. Quaternary
International 425:100-19, doi: 10.1016/j.quaint.
2016.02.050.

Callahan E. 1985. Experiments with Danish Meso-
lithic microblade technology. Journal of Danish
Archaeology 4:23-39.

Chang Y. 2013. Human activity and lithic technology
between Korea and Japan from MIS 3 to MIS 2 in
the Late Paleolithic Period. Quaternary International
308-309:13-26, doi: 10.1016/j.quaint.2012.09.002.

Chen C. 1992. 4 Comparison of Microblade Cores
from East Asia and Northwestern North America:
Tracing  Prehistoric  Cultural  Relationships.
Montreal: McGill University.

Chen C. 2007. Techno-typological comparison of
microblade cores from East Asia. In: Kuzmin YV,


https://doi.org/10.1016/j.quaint.2009.06.011
https://www.researchgate.net/profile/Didier_Binder/publication/260087222_Obsidian_exploitation_and_blade_technology_at_Komurcu-Kaletepe_Central_<!?tlsb?><!?A3B2 tlsb=-.033w?>Anatolia/links/00b7d53940d4cb31e2000000/Obsidian-exploitation-and-blade-technology-at-Koemuercue-Kaletepe-Central-Anatolia.pdf
https://www.researchgate.net/profile/Didier_Binder/publication/260087222_Obsidian_exploitation_and_blade_technology_at_Komurcu-Kaletepe_Central_<!?tlsb?><!?A3B2 tlsb=-.033w?>Anatolia/links/00b7d53940d4cb31e2000000/Obsidian-exploitation-and-blade-technology-at-Koemuercue-Kaletepe-Central-Anatolia.pdf
https://www.researchgate.net/profile/Didier_Binder/publication/260087222_Obsidian_exploitation_and_blade_technology_at_Komurcu-Kaletepe_Central_<!?tlsb?><!?A3B2 tlsb=-.033w?>Anatolia/links/00b7d53940d4cb31e2000000/Obsidian-exploitation-and-blade-technology-at-Koemuercue-Kaletepe-Central-Anatolia.pdf
https://www.researchgate.net/profile/Didier_Binder/publication/260087222_Obsidian_exploitation_and_blade_technology_at_Komurcu-Kaletepe_Central_<!?tlsb?><!?A3B2 tlsb=-.033w?>Anatolia/links/00b7d53940d4cb31e2000000/Obsidian-exploitation-and-blade-technology-at-Koemuercue-Kaletepe-Central-Anatolia.pdf
https://www.researchgate.net/profile/Didier_Binder/publication/260087222_Obsidian_exploitation_and_blade_technology_at_Komurcu-Kaletepe_Central_<!?tlsb?><!?A3B2 tlsb=-.033w?>Anatolia/links/00b7d53940d4cb31e2000000/Obsidian-exploitation-and-blade-technology-at-Koemuercue-Kaletepe-Central-Anatolia.pdf
https://www.researchgate.net/profile/Didier_Binder/publication/260087222_Obsidian_exploitation_and_blade_technology_at_Komurcu-Kaletepe_Central_<!?tlsb?><!?A3B2 tlsb=-.033w?>Anatolia/links/00b7d53940d4cb31e2000000/Obsidian-exploitation-and-blade-technology-at-Koemuercue-Kaletepe-Central-Anatolia.pdf
https://doi.org/10.1086�/�323817
http://search.proquest.com/openview/d97d0c814548704f1b7cfffed6fd564e/1?pq-origsite=gscholar&cbl=18750&diss=y
http://search.proquest.com/openview/d97d0c814548704f1b7cfffed6fd564e/1?pq-origsite=gscholar&cbl=18750&diss=y
http://search.proquest.com/openview/d97d0c814548704f1b7cfffed6fd564e/1?pq-origsite=gscholar&cbl=18750&diss=y
https://doi.org/10.1016/j.quaint.2016.02.050
https://doi.org/10.1016/j.quaint.2016.02.050
https://doi.org/10.1016/j.quaint.2012.09.002
https://doi.org/10.1017/RDC.2018.30

844 Y A Gomez Coutouly

Keates Susan G, Chen S, editors. Origin and
Spread of Microblade Technology in Northern
Asia and North America. Burnaby (BC): Archaeo-
logy Press, Simon Fraser University. p. 7-38.

Chen C, Wang X-Q. 1989. Upper Paleolithic micro-
blade industries in North China and their rela-
tionships with Northeast Asia and North
America. Arctic Anthropology 26:127-56.

Clark PU, Dyke AS, Shakun JD, Carlson AE, Clark J,
Wohlfarth B, Mitrovica JX, Hostetler SW,
McCabe AM. 2009. The Last Glacial Maximum.
Science 325:710-4, doi: 10.1126/science.1172873.

Crabtree DE. 1968. Mesoamerican Polyhedral Cores
and Prismatic Blades. American Antiquity 33:446-78.

Darvill T. 2002. Concise Oxford Dictionary of
Archaeology. Oxford: Oxford University Press.
[accessed 2017 Jun 28]. https://books.google.fr/
books?hl=fr&lr=&id=gzEclkBqOu0C&oi=fnd&pg=
PT132&dg=darvill++concise+oxford&ots=g-ND23
H2AS&sig=5JYLnJjLb9XOJrXKflIcJlzyJO28.

Derev’anko AP, Markin S. 1998. The Paleolithic of
the Altai. In: Derev’anko AP, editor. The
Palaeolithic of Siberia: New Discoveries and
Interpretations. Urbana: University of Illinois
Press. p 79-84.

Derevianko AP. 1996. Late Pleistocene Sites in the
Selemdga River Basin. In: West FH, editor.
American  Beginnings: The  Prehistory and
Palaeoecology of Beringia. Chicago: Chicago
University Press. p 282-9.

Derevianko AP. 2001. The Middle to Upper Paleolithic
Transition in the Altai (Mongolia and Siberia).
Archaeology  Ethnology and  Anthropology of
Eurasia 2:70-103.

Derevianko AP, Agadjanyan AK, Baryshnikov GF,
Dergacheva MI, Dupal TA, Malaeva EM,
Markin SV, Molodin VI, Nikolaev SV, Orlova
LA, et al. 1998. Arkheologiya, geologiya i paleo-
geografiya pleistotsena i golotsena Gornogo Altaya
[Archaeology, geology, and the Pleistocene and
Holocene palacogeography of the Mountainous
Altai].  Novosibirsk:  Izdatelstvo  Instituta
Arkheologii i Etnografii Sibirskogo Otdeleniya
Rossiiskoi Akademii Nauk.

Derevianko AP, Brantingham PJ, Olsen JW,
Tseveendorj D. 2004. Initial Upper Paleolithic
blade industries from the north-central Gobi
Desert, Mongolia. In: Brantingham PJ, Kuhn SL,
Kerry KW, editors. The Early Upper Paleolithic
Beyond Western Europe. Berkeley: University of
California Press. p 207-22, [accessed 2017 Jun 29].
https://arizona.pure.elsevier.com/en/publications/
initial-upper-paleolithic-blade-industries-from-the-
north-central.

Derevianko AP, Gladyshev SA, Olsen JW, Petrin VT,
Tserendagva Y. 2001. Characteristic Features of
the Chikhen Agui Lithic Assemblage (Gobi Altai).
Archaeology  Ethnology and Anthropology of
Eurasia 1:25-39, doi: 10.1016/j.acae.2015.11.004.

Derevianko AP, Grichan YV, Dergacheva MI, Zenin
AN, Lauhin SA, Levkovskaya GM, Maloletko

https://doi.org/10.1017/RDC.2018.30 Published online by Cambridge University Press

AM, Markin SV, Molodin VI, Ovodov ND, et al.
1990. Arheologiva i paleoekologiya paleolita
Gornogo Altaya [Archaeology and Paleoecology
of Gorny Altay]. Novosibirsk: IAET.

Derevianko AP, Kononenko NA. 2003. Foraging
Population of the Sea of Japan During the Late
Pleistocene—Early Holocene. Novosibirsk:
Institute of Archaeology and Ethnography Press.

Derevianko AP, Markin S, Gladyshev SA, Olsen JW.
2015. The Early Upper Paleolithic of the Gobi
Altai Region in Mongolia (Based on Materials
from the Chikhen-2 Site). Archaeology Ethnology
and Anthropology of Eurasia 43:17-41, doi:
10.1016/j.acae.2015.11.004.

Derevianko AP, Olsen JW, Tseveendorj D,
Gladyshev SA, Nokhrina TI, Tabarev AV. 2008.
New Insights into the Archaeological Record at
Chikhen Agui Rockshelter (Mongolia). Archaeo-
logy Ethnology and Anthropology of Eurasia 34:
2-12, doi: 10.1016/j.aeae.2008.07.001.

Derevianko AP, Postnov AV, Rybin EP, Kuzmin YV,
Keates SG. 2005. The Pleistocene peopling of
Siberia: a review of environmental and beha-
vioural aspects. Indo-Pacific Prehistory Associa-
tion Bulletin 25:57-68.

Derevianko AP, Rybin EP, Gladyshev SA, Gunch-
insuren B, Tsybankov AA, Olsen JW. 2013. Early
Upper Paleolithic Stone Tool Technologies of
Northern Mongolia: the Case of Tolbor-4 and
Tolbor-15. Archaeology Ethnology and Anthro-
pology of Eurasia 41:21-37, doi: 10.1016/j.
aeae.2014.07.004.

Derevianko AP, Shunkov MV. 2004. Formation of
the Upper Paleolithic traditions in the Altai.
Archaeology Ethnology and Anthropology of
Eurasia 5:12-40.

Derevianko AP, Shunkov MV, Agadjanian AK,
Baryshnikov GF, Malaeva EM, Ulianov VA,
Kulik NA, Postnov AV, Anoikin AA. 2003.
Prirodnaya sreda i chelovek v paleolite Gornogo
Altaya. Novosibirsk: IAET SO RAN.

Derevianko AP, Tabarev AV. 2006. Palaeolithic of
the Primorye (Maritime) Province. In: Nelson
SM, Derevianko AP, Kuzmin YV, Bland RL,
editors. Archaelogy of the Russian Far East:
Eassays in Stone Age Prehistory. Oxford:
Archaeopress. (BAR International series 1540).
p 41-54. [accessed 2017 Jun 29]. http://dspx.igm.
nsc.ru/jspui/handle/IGM/5891.

Derevianko AP, Volkov PV. 2004. Evolution of Lithic
reduction technology in the course of the Middle
to Upper Paleolithic Transition in the Altai
Mountains. Archaeology Ethnology and Anthro-
pology of Eurasia 5:21-35.

Derevianko AP, Zenin VN. 1990. Paleoliticheskoe
mestonakhojdenie Anuii-I [Paleolithic study of
Anui-I]. In: Vasil’evskii RS, Kholjuchkin YP,
editors. Komplekshye issledovaniaya paleoliticheskih
obhektov basseyia r. Anuii. Novosibirsk: Russian
Academy of Sciences, Siberian Division, Institute of
Archaeology and Ethnography. p. 31-42.


https://doi.org/10.1126/science.1172873
https://books.google.fr/books?hl=fr&lr=&id=gzEclkBq0u0C&oi=fnd&pg=PT132&dq=darvill++concise+oxford&ots=g-ND23H2AS&sig=5JYLnJjLb9XOJrXKfIcJlzyJO28
https://books.google.fr/books?hl=fr&lr=&id=gzEclkBq0u0C&oi=fnd&pg=PT132&dq=darvill++concise+oxford&ots=g-ND23H2AS&sig=5JYLnJjLb9XOJrXKfIcJlzyJO28
https://books.google.fr/books?hl=fr&lr=&id=gzEclkBq0u0C&oi=fnd&pg=PT132&dq=darvill++concise+oxford&ots=g-ND23H2AS&sig=5JYLnJjLb9XOJrXKfIcJlzyJO28
https://books.google.fr/books?hl=fr&lr=&id=gzEclkBq0u0C&oi=fnd&pg=PT132&dq=darvill++concise+oxford&ots=g-ND23H2AS&sig=5JYLnJjLb9XOJrXKfIcJlzyJO28
https://arizona.pure.elsevier.com/en/publications/initial-upper-paleolithic-blade-industries-from-the-north-central
https://arizona.pure.elsevier.com/en/publications/initial-upper-paleolithic-blade-industries-from-the-north-central
https://arizona.pure.elsevier.com/en/publications/initial-upper-paleolithic-blade-industries-from-the-north-central
https://doi.org/10.1016/j.aeae.2015.11.004
https://doi.org/10.1016/j.aeae.2015.11.004
https://doi.org/10.1016/j.aeae.2008.07.001
https://doi.org/10.1016/j.aeae.2014.07.004
https://doi.org/10.1016/j.aeae.2014.07.004
http://dspx.igm.nsc.ru/jspui/handle/IGM/5891
http://dspx.igm.nsc.ru/jspui/handle/IGM/5891
https://doi.org/10.1017/RDC.2018.30

Derevianko AP, Zenin VN. 1995. Paleolit Selemdzhi
(po  materialam Stojanok Ust'-Ul'ma I-1II)
[Paleolithic of the Selemdja (based on the materials
of Ust'Ulma I-IIT)]. Novosibirsk: Russian
Academy of Sciences, Siberian Division, Institute of
Archaeology and Ethnography.

Desrosiers PM, Serensen M. 2012. Eastern Arctic
under pressure: from Paleoeskimo to Inuit culture
(Canada and Greenland). In: Desrosiers P, editor.
The Emergence of Pressure Blade Making.
Québec: Springer. p 375-400, [accessed 2017
Jun 29]. http:/link.springer.com/chapter/10.1007/
978-1-4614-2003-3_15.

Doelman T, Jia PW, Torrence R, Popov VK. 2014.
Remains of a puzzle: the distribution of volcanic
glass artifacts from sources in Northeast China
and Far East Russia. Lithic Technology 39:81-95,
doi: 10.1179/01977261147.00000000035.

Drozdov NI, Artem’ev EV. 1997. Novye Dostizheniia
v Izuchenii Paleolita Afontovoi Gory [New Results
from the Study of the Paleolithic from Afontova
Gora]. Moscow: INQUA.

Flenniken JJ. 1987. The Paleolithic Dyuktai Pressure
Blade Technique of Siberia. Arctic Anthropology
24:117-32.

Flenniken JJ, Hirth KG. 2003. Handheld prismatic
blade manufacture in Mesoamerica. In:
Hirth KG, editor. Mesoamerican Lithic Techno-
logy: Experimentation and Interpretation. Salt
Lake City (UT): The University of Utah Press.
p 98-107.

Gai P. 1985. Microlithic Industries in China.
In: Rukang W, Olsen JW, editors. Paleoan-
thropology and Paleolithic Archaeology in the
People’s Republic of China. New York: Academic
Press. p 225-41.

Garkovik AV, Korotkii AM. 2007. Some questions
pertaining to the stratigraphy and dating of sites
with microblade industry in Primorye. North
Pacific Prehistory 1:111-28.

Gladyshev SA, Olsen JW, Tabarev AV, Jull AJT.
2012. The Upper Paleolithic of Mongolia: recent
finds and new perspectives. Quaternary Inter-
national 281:36-46, doi: 10.1016/j.quaint.2012.
01.032.

Gladyshev SA, Olsen JW, Tabarev AV, Kuzmin YV.
2010. Chronology and periodization of Upper
Paleolithic Sites in Mongolia. Archaeology
Ethnology and Anthropology of Eurasia 38:33-40,
doi: 10.1016/j.aeae.2010.10.003.

Goebel T. 2002. The “microblade adaptation” and
recolonization of Siberia during the Late Upper
Pleistocene. In: Eltson RG, Kuhn SL, editors.
Thinking Small: Global Perspectives on Micro-
lithization. Arlington (VA): American Anthro-
pological Association. (Archeological Papers of
the American Anthropological Association
Number 12) p 117-31.

Goebel T. 2004. The search for a Clovis progenitor in
subarctic Siberia. In: Madsen DB, editor. Entering
America: Northeast Asia and Beringia before the

https://doi.org/10.1017/RDC.2018.30 Published online by Cambridge University Press

Emergence of Pressure Knapping Microblade 845

Last Glacial Maximum. Salt Lake City (UT): The
University of Utah Press. p 311-56.

Goebel T, Waters MR, Buvit I, Konstantinov MV,
Konstantinov AV. 2000. Studenoe-2 and the
origins of microblade technologies in the Trans-
baikal, Siberia. Antiquity 74:567-75, doi: 10.1017/
S0003598X00059925.

Goémez Coutouly YA. 2007. Rethinking the
Ustinovka Complex: Lithic technology and raw
material in Palaeolithic microblade industries of
Primorye (Russian Far East). North Pacific
Prehistory 1:65-110.

Goémez Coutouly YA. 2011a. Industries lithiques a
composante lamellaire par pression du Nord
Pacifique de la fin du Pléistocene au début de
I’'Holocéne: de la diffusion d’une technique
en Extréme-Orient au peuplement initial du
Nouveau Monde. [Nanterre]: Université Paris
Ouest Nanterre La Défense. [accessed 2017 Jun
28]. https://hal.archives-ouvertes.fr/tel-00796780/.

Goémez Coutouly YA. 2011b. Identifying pressure
flaking modes at Dyuktai Cave: a case study of the
Siberian Upper Paleolithic microblade tradition.
In: Goebel T, Buvit I, editors. From the Yenisei to
the Yukon: Interpreting Lithic Assemblage Varia-
bility in Late Pleistocenel Early Holocene Beringia.
College Station (TX): Texas A&M University
Press. p 75-90, [accessed 2017 Jun 29]. http://
www.academia.edu/download/39747599/Gomez_
Coutouly_pressure_modes_Dyuktai_Cave_2011.pdf.

Gomez Coutouly YA. 2012. Pressure microblade
industries in  Pleistocene-Holocene interior
Alaska: current data and discussions. In:
Desrosiers PM, editor. The Emergence of Pressure
Blade Making. Québec: Springer. p 347-74,
[accessed 2017 Jun 29]. http://link.springer.com/
chapter/10.1007/978-1-4614-2003-3_14.

Goémez Coutouly YA. 2015. Anangula, a major
pressure microblade site in the Aleutians
(Alaska): reevaluating its lithic component. Arctic
Anthropology 52:23-59.

Goémez Coutouly YA. 2016. Migrations and interac-
tions in Prehistoric Beringia: The evolution of
Yakutian lithic technology. Antiquity 90:9-31,
doi: 10.15184/aqy.2015.176.

Goémez Coutouly YA, PonkratovaIY. 2016. The Late
Pleistocene microblade component of Ushki Lake
(Kamchatka, Russian Far East). PaleoAmerica
2:303-31, doi: 10.1080/20555563.2016.1202722.

Graf KE. 2008a. Uncharted Territory: Late Pleisto-
cene Hunter-Gatherer Dispersals in the Siberian
Mammoth-Steppe. Reno (NV): University of
Nevada Reno. [accessed 2017 Jun 28]. http://
search.proquest.com/openview/d7d93a3d434aacc
dd8deffel14d086b8/1?pq-origsite=gscholar&cbl=
18750&diss=y.

Graf KE. 2008b. Is It Really That Old? Dating the
Siberian Upper Paleolithic site of Afontova
Gora-2. Current Research Pleistocene 25:45-7.

Graf KE. 2009a. Modern human colonization of
the Siberian Mammoth Steppe: a view from


<!?A3B2 tlsb=.022w?>http://link.springer.com/chapter/10.1007�/�978-1-4614-2003-3_15
<!?A3B2 tlsb=.022w?>http://link.springer.com/chapter/10.1007�/�978-1-4614-2003-3_15
https://doi.org/10.1179�/�0197726114Z.00000000035
https://doi.org/10.1016/j.quaint.2012.01.032
https://doi.org/10.1016/j.quaint.2012.01.032
https://doi.org/10.1016/j.aeae.2010.10.003
https://doi.org/10.1017/S0003598X00059925
https://doi.org/10.1017/S0003598X00059925
https://hal.archives-ouvertes.fr/tel-00796780/
http://www.academia.edu/download/39747599/Gomez_Coutouly_pressure_modes_Dyuktai_Cave_2011.pdf
http://www.academia.edu/download/39747599/Gomez_Coutouly_pressure_modes_Dyuktai_Cave_2011.pdf
http://www.academia.edu/download/39747599/Gomez_Coutouly_pressure_modes_Dyuktai_Cave_2011.pdf
http://link.springer.com/chapter/10.1007�/�978-1-4614-2003-3_14
http://link.springer.com/chapter/10.1007�/�978-1-4614-2003-3_14
https://doi.org/10.15184/aqy.2015.176
https://doi.org/10.1080�/�20555563.2016.1202722
http://search.proquest.com/openview/d7d93a3d434aaccdd8deffe114d086b8�/�1?pq-origsite=gscholar&cbl=18750&diss=y
http://search.proquest.com/openview/d7d93a3d434aaccdd8deffe114d086b8�/�1?pq-origsite=gscholar&cbl=18750&diss=y
http://search.proquest.com/openview/d7d93a3d434aaccdd8deffe114d086b8�/�1?pq-origsite=gscholar&cbl=18750&diss=y
http://search.proquest.com/openview/d7d93a3d434aaccdd8deffe114d086b8�/�1?pq-origsite=gscholar&cbl=18750&diss=y
https://doi.org/10.1017/RDC.2018.30

846 Y A Gomez Coutouly

South-Central ~ Siberia. In: Camps M,
Chauhan PR, editors. Sourcebook of Paleolithic
Transitions. New York: Springer. p 479-501,
[accessed 2017 Jun 28]. http://link.springer.com/
chapter/10.1007/

978-0-387-76487-0_32.

Graf KE. 2009b. “The Good, the Bad, and the Ugly”:
evaluating the radiocarbon chronology of the
Middle and Late Upper Paleolithic in the Enisei
River Valley, south-central Siberia. Journal of
Archaeological Science 36:694-707, doi: 10.1016/j.
jas.2008.10.014.

Graf KE. 2010. Hunter-gatherer dispersals in the
Mammoth-Steppe: technological provisioning
and land-use in the Enisei River Valley, South-
Central Siberia. Journal of Archaeological Science
37:210-23, doi: 10.1016/j.jas.2009.09.034.

Gryba EM. 2006. An assessment of the free hand
pressure flaking technique of precontact North
America. Lithic Technology 31:57-77.

Hokkaido Center for Buried Cultural Property. 1999.
Kashiwadai 1 Iseki [Kashiwadai 1 Site]. Sapporo:
Hokkaido Maizo Bunkazai Center (Hokkaido
Archaeological Research Center. Research
Reports N° 138).

Hong M-Y, Kim J-H. editors. 2008. Hopyeong-
dong Paleolithic site (Namyangju, Gyeonggi
Province, Korea) II. Excavation Report N°93.
Seoul: Korea Land Corporation, Gyeonggi
Cultural Foundation and Gijeon Institute of
Cultural Properties.

Huang W-W, Hou Y-M. 1998. A Perspective on
the archaeology of the Pleistocene-Holocene
Transition in North China and the Qinghai-
Tibetan Plateau. Quaternary  International
49:117-27, doi: 10.1016/S1040-6182(97)00057-8.

Imakane Chomin Senta. 1991. Pirika I iseki. Jiiyo
bunkazai shitei kinenten - ima yomigaeru kyi
sekki jidai no seikatsu dégu [The Remains from
Pirika 1 - Recent Tools from the Ancient Stone
Age]. Imakane: Imakane machi kyoiku iinkai.

Inizan M-L. 1991. Le débitage par pression: des choix
culturels. In: Rencontres internationales d’archéo-
logie et d’histoire d’ Antibes. 11. Juan-les-Pins:
Editions APDCA. p 367-77. [accessed 2017
Jun 29]. http://cat.inist.fr/?7aModele=afficheN&
cpsidt=6513632.

Inizan M-L. 2012. Pressure Débitage in the Old
World: forerunners, researchers, geopolitics—
handing on the baton. In: Desrosiers PM, editor.
The Emergence of Pressure Blade Making. Qué-
bec: Springer. p 11-42, [accessed 2017 Jun 29].
http://link.springer.com/chapter/10.1007/978-1-
4614-2003-3_2.

Inizan M-L, Lechevallier M, Plumet P. 1992. A tech-
nological marker of the penetration into North
America: pressure microblade debitage, its origin
in the Paleolithic of North Asia and its diffusion. In:
Vandiver PB, Druzik JR, Wheeler GS, Freestone
IC, editors. Material Issues in Art and Archaeology
III Vol. 267. Pittsburgh (PA): Material Research

https://doi.org/10.1017/RDC.2018.30 Published online by Cambridge University Press

Society. p 661-81, [accessed 2017 Jun 29].
https://www.cambridge.org/core/journals/mrs-online-
proceedings-library-archive/article/technological-
marker-of-the-penetration-into-north-america-
pressure-microblade-debitage-its-origin-in-the-
paleolithic-of-north-asia-and-its-diffusion/E9C
B02260F3355E8D43F5956C7E3718D.

Inizan M-L, Reduron-Ballinger M, Roche H. 1999.
Prehistory and Terminology of Knapped Stone.
Féblot-Augustins J, translator. Nanterre: CREP.

Iwase A. 2016. A functional analysis of the LGM
microblade assemblage in Hokkaido, northern
Japan: A Case Study of Kashiwadai 1. Quaternary
International 425:140-57, doi: 10.1016/j.quaint.
2016.04.008.

Izuho M, Sato H. 2007. Archaeological obsidian
studies in Hokkaido, Japan: retrospect and
prospects. Indo-Pacific Prehistory Association
Bulletin 27:114-21.

Jia PW, Doelman T, Chen C, Zhao H, Lin S, Torrence
R, Glascock MD. 2010. Moving sources: a
preliminary study of volcanic glass artifact
distributions in northeast China using PXRF.
Journal of Archaeological Science 37:1670-7, doi:
10.1016/j.jas.2010.01.027.

Kato S. 2017. The Use of Lithic Raw Materials during
the Upper Paleolithic in Eastern China: A Focus
on Microblade Industries. Quat. Int. 442:66-77,
doi: 10.1016/j.quaint.2016.05.006.

Keates SG. 2007. Microblade technology in Siberia
and neighbouring regions: an overview. In:
Kuzmin YV, Keates Susan G, Chen S, editors.
Origin and Spread of Microblade Technology in
Northern Asia and North America. Burnaby (BC):
Archaeology Press, Simon Fraser University.
p 125-46.

Kim JC, Kim DK, Youn M, Yun CC, Park G, Woo
HJ, Hong M-Y, Lee GK. 2007. Pixe Provenance
of Obsidian Artefacts from Paleolithic Sites
in Korea. Indo-Pacific Prehistory Association
Bulletin  27:122-8, doi: 10.7152/bippa.v27i0.
11983.

Kim JC, Youn MY, Kim IC, Park JH, Song YM,
Kang J, Choi HR, Yum JG, Liu Y. 2004. Dating
Paleosols from Paleolithic Sites in Korea. Nuclear
Instruments and Methods in Physcis Research B
223:723-30, doi: 10.1016/j.nimb.2004.04.134.

Kimura H. 2003. Blades Industry of the Mal’ta site.
Archaeology Ethnology and Anthropology of
Eurasia 4:11-33.

Kobayashi T. 1970. Microblade industries in the Japa-
nese archipelago. Arctic Anthropology 7:38-58.
Kononenko NA. 2001. Ecology and cultural dynam-
ics of archaeological sites in the Zerkalnaya
River Valley at the Terminal Pleistocene—Early
Holocene (The Ustinovka Complex, Russian
Far East). Archaeology Ethnology and Anthro-

pology of Eurasia 1:40-59.

Konstantinov AV. 2001. Drevnie  Zshilischi
Zabaikal'ia [Ancient Dwellings of the Zabaikal].
Novosibirsk: Nauka.


http://link.springer.com/chapter/10.1007�/�978-0-387-76487-0_32
http://link.springer.com/chapter/10.1007�/�978-0-387-76487-0_32
http://link.springer.com/chapter/10.1007�/�978-0-387-76487-0_32
https://doi.org/10.1016/j.jas.2008.10.014
https://doi.org/10.1016/j.jas.2008.10.014
https://doi.org/10.1016/j.jas.2009.09.034
https://doi.org/10.1016/S1040-6182(97)00057-8
http://cat.inist.fr/?aModele=afficheN&cpsidt=6513632
http://cat.inist.fr/?aModele=afficheN&cpsidt=6513632
http://link.springer.com/chapter/10.1007�/�978-1-4614-2003-3_2
http://link.springer.com/chapter/10.1007�/�978-1-4614-2003-3_2
https://<!?tlsb?>www.cambridge.org/core/<!?A3B2 tlsb=.009w?>journals/mrs-online-proceedings-library-archive/<!?tlsb?><!?A3B2 tlsb=-.025w?>article/technological-marker-of-the-penetration-into-north-america-pressure-microblade-debitage-its-<!?A3B2 tlsb=-.035w?>origin-in-the-paleolithic-of-north-asia-and-its-diffusion/E9CB02260F3355E8D43F5956C7E3718D
https://<!?tlsb?>www.cambridge.org/core/<!?A3B2 tlsb=.009w?>journals/mrs-online-proceedings-library-archive/<!?tlsb?><!?A3B2 tlsb=-.025w?>article/technological-marker-of-the-penetration-into-north-america-pressure-microblade-debitage-its-<!?A3B2 tlsb=-.035w?>origin-in-the-paleolithic-of-north-asia-and-its-diffusion/E9CB02260F3355E8D43F5956C7E3718D
https://<!?tlsb?>www.cambridge.org/core/<!?A3B2 tlsb=.009w?>journals/mrs-online-proceedings-library-archive/<!?tlsb?><!?A3B2 tlsb=-.025w?>article/technological-marker-of-the-penetration-into-north-america-pressure-microblade-debitage-its-<!?A3B2 tlsb=-.035w?>origin-in-the-paleolithic-of-north-asia-and-its-diffusion/E9CB02260F3355E8D43F5956C7E3718D
https://<!?tlsb?>www.cambridge.org/core/<!?A3B2 tlsb=.009w?>journals/mrs-online-proceedings-library-archive/<!?tlsb?><!?A3B2 tlsb=-.025w?>article/technological-marker-of-the-penetration-into-north-america-pressure-microblade-debitage-its-<!?A3B2 tlsb=-.035w?>origin-in-the-paleolithic-of-north-asia-and-its-diffusion/E9CB02260F3355E8D43F5956C7E3718D
https://<!?tlsb?>www.cambridge.org/core/<!?A3B2 tlsb=.009w?>journals/mrs-online-proceedings-library-archive/<!?tlsb?><!?A3B2 tlsb=-.025w?>article/technological-marker-of-the-penetration-into-north-america-pressure-microblade-debitage-its-<!?A3B2 tlsb=-.035w?>origin-in-the-paleolithic-of-north-asia-and-its-diffusion/E9CB02260F3355E8D43F5956C7E3718D
https://<!?tlsb?>www.cambridge.org/core/<!?A3B2 tlsb=.009w?>journals/mrs-online-proceedings-library-archive/<!?tlsb?><!?A3B2 tlsb=-.025w?>article/technological-marker-of-the-penetration-into-north-america-pressure-microblade-debitage-its-<!?A3B2 tlsb=-.035w?>origin-in-the-paleolithic-of-north-asia-and-its-diffusion/E9CB02260F3355E8D43F5956C7E3718D
https://doi.org/10.1016/j.quaint.2016.04.008
https://doi.org/10.1016/j.quaint.2016.04.008
https://doi.org/10.1016/j.jas.2010.01.027
https://doi.org/10.1016/j.quaint.2016.05.006
https://doi.org/10.7152/bippa.v27i0.11983
https://doi.org/10.7152/bippa.v27i0.11983
https://doi.org/10.1016/j.nimb.2004.04.134
https://doi.org/10.1017/RDC.2018.30

Kostiukevich VV, Ivanov IE, Nesterenko SA. 1980.
Spisok radiouglerodnykh dat laboratorii geokhi-
mii Instituta merzlotovedeniya SO AN SSSR
[A roster of radiocarbon dates of the geochemistry
laboratory, Permafrost Research Institute SO AN
SSSR). Bulleten’ Kom. Po Izucheniyu Chetver-
tichnogo Perioda 50:193-6.

Krupianko AA, Tabarev AV. 2001. Arkheolo-
gicheskie kompleksy epokhi kamnya v Vostochnom
Primorye [Archaeological complexes of the Stone
Age in eastern Maritime Province]. Novosibirsk:
Siberian University Publ.

Kuwafuji J. 1991. Téhoku nihon no saisekki bunka no
tenka [The Development of microblade culture in
the Tohoku, Japan]. (Research report of the
Yamagata Regional Museum, n°12).

Kuzmin YV. 1996. Palacoecology of the Palaeolithic
of the Russian Far East. In: West FH, editor.
American  Beginnings: The  Prehistory and
Palaeoecology of Beringia. Chicago: Chicago
University Press. p 136-46.

Kuzmin YV. 2006. Palacoenvironment and chrono-
logy. In: Nelson SM, Derevianko AP, Kuzmin
YV, Bland RL, editors. Archaelogy of the Russian
Far East: Eassays in Stone Age Prehistory.
Oxford: Archaeopress. (BAR International series
1540) p 13-40, [accessed 2017 Jun 29]. http://dspx.
igm.nsc.ru/jspui/handle/IGM/5891.

Kuzmin YV. 2007. Geoarchaeological aspects of the
origin and spread of microblade technology in
Northern and Central Asia. In: Kuzmin YV,
Keates SG, Chen S, editors. Origin and Spread
of Microblade Technology in Northern Asia and
North America. Burnaby (BC): Archaeology
Press, Simon Fraser University. p 115-24, [acces-
sed 2017 Jun 28]. http://dspx.igm.nsc.ru/jspui/
handle/IGM/5116.

Kuzmin YV, Glascock MD. 2007. Two Islands in the
Ocean: Prehistoric Obsidian Exchange between
Sakhalin and Hokkaido, Northeast Asia. Journal
of Island and Coastal Archaeology 2:99-120, doi:
10.1080/15564890701273765.

Kuzmin YV, Orlova LA. 1998. Radiocarbon chrono-
logy of the Siberian Paleolithic. Journal of World
Prehistory 12:1-53.

Kuzmin YV, Petrov VG, Kim J-C. 2005. Timing of
the origin of microblade technology in the Russian
Far East: Chronology of the Khodulikha 2 Upper
Paleolithic Site. Currern Research in the Pleisto-
cene 22:7-9.

Kuzmin YV, Popov VK, Glascock MD, Shackley
MS. 2002. Sources of archaeological volcanic
glass in the Primorye (Maritime) Province,
Russian Far East. Archaeometry 44:505-15.

Kuzmin YV, Vasilevski AA, Gorbunov SV, Burr GS,
Jull AT, Orlova LA, Shubina OA. 2004.
Chronology of prehistoric cultural complexes of
Sakhalin Island (Russian Far East). Radiocarbon
46(1):353-62.

Kuznetsov AM. 1995. Microblade industries and
transition to Neolithic Age in Far East and

https://doi.org/10.1017/RDC.2018.30 Published online by Cambridge University Press

Emergence of Pressure Knapping Microblade 847

Siberia. Journal of Korean Ancient Historical
Society 18:369-485.

Kuznetsov AM. 1996. Late Palaeolithic sites of the
Russian Maritime province Primorye. In: West
FH, editor. American Beginnings: The Prehistory
and Palaeoecology of Beringia. Chicago: Chicago
University Press. p 267-82.

Lbova LV. 2002. The Transition from the Middle
to Upper Paleolithic in the Western Trans-Baikal.
Archaeology Ethnology and Anthropology of
Eurasia 1:59-75.

Lee G. 2012. Characteristics of Paleolithic Industries
in Southwestern Korea during MIS 3 and MIS 2.
Quaternary International 248:12-21, doi: 10.1016/
j.quaint.2011.02.025.

Lee G-K. 2006. Lithic technology and the transition
from the Middle to Upper Paleolithic in Korea.
Archaeology Ethnology and Anthropology of
Eurasia 4:31-7, doi: 10.1134/S1563011006040049.

Lee Y-J, Kong S. 2006. Le site Paléolithique
de Suyanggae, Corée. L’anthropologie 110:
223-40.

Lisitsyn NF. 2000. Pozdny paleolit  Chulymo-
Yeniseiskogo mezhdurechya [The Late Palaeolithic
of Chulym-Yenisei Watershed]. St. Petersburg:
Petersburgskoye Vostokovedenie.

Medvedev G. 1998. Upper Paleolithic sites in
south-central Siberia. In: Derev’anko AP, editor.
The Palaeolithic of Siberia: New Discoveries and
Interpretations. Urbana: University of Illinois
Press. p. 122-32.

Medvedev G, Cauwe N, Vorob’eva G, Coupe D,
Claes L, Lipnina E, Modrie S, Mukharramov S,
Osadchy S, Pettitte P, et al. 1996. Paleoli-
ticheskoye mestonakhozhdenie Malta (The Malta
Paleolithic locality). Irkutsk: ARCOM Press.

Mochanov YA, Fedoseeva SA. 1996a. Ust’-Mil 2.
In: West FH, editor. American Beginnings:
The Prehistory and Palaeoecology of Beringia.
Chicago: Chicago University Press. p. 174-9.

Mochanov YA, Fedoseeva SA. 1996b. Ikhine 1 and 2.
In: West FH, editor. American Beginnings:
The Prehistory and Palaeoecology of Beringia.
Chicago: Chicago University Press. p 189-95.

Mochanov YA, Fedoseeva SA. 1996¢c. Verkhne-
Troitskaya. In: West FH, editor. American
Beginnings: The Prehistory and Palaeoecology of
Beringia. Chicago: Chicago University Press.
p 180-4.

Mochanov YA, Fedoseeva SA. 1996d. Ezhantsy. In:
West FH, editor. American Beginnings: The
Prehistory and Palaeoecology of Beringia.
Chicago: Chicago University Press. p 184-8.

Mochanov YA, Fedoseeva SA. 1996e. Dyuktai
Cave. In: West FH, editor. American Beginnings:
The Prehistory and Palaeoecology of Beringia.
Chicago: Chicago University Press. p 164-74.

Morlan RE. 1976. Technological Characteristics of
some wedge-shaped cores in Northwestern North
America and Northeast Asia. Asian Perspectives
19:96-106.


http://dspx.igm.nsc.ru/jspui/handle/IGM/5891
http://dspx.igm.nsc.ru/jspui/handle/IGM/5891
http://dspx.igm.nsc.ru/jspui/handle/IGM/5116
http://dspx.igm.nsc.ru/jspui/handle/IGM/5116
https://doi.org/10.1080�/�15564890701273765
https://doi.org/10.1016/j.quaint.2011.02.025
https://doi.org/10.1016/j.quaint.2011.02.025
https://doi.org/10.1134/S1563011006040049
https://doi.org/10.1017/RDC.2018.30

848 Y A Gomez Coutouly

Naganuma T. 1985. Pirika 1 Iseki [Pirika 1 Site]. Sap-
poro: Hokkaido Archaeological Research Center.

Nakazawa Y, Akai F. 2017. Late-Glacial Bifacial
Microblade Core Technologies in Hokkaido: An
Implication of Human Adaptation along the
Northern Pacific Rim. Quaternary International
442:43-54, doi: 10.1016/j.quaint.2016.07.019.

Nakazawa Y, Izuho M, Takakura J, Yamada S. 2005.
Toward an understanding of technological varia-
bility in microblade assemblages in Hokkaido,
Japan. Asian Perspectives 44:276-92.

Nian X, Gao X, Xie F, Mei H, Zhou L. 2014.
Chronology of the Youfang Site and its Implica-
tions for the emergence of microblade technology
in North China. Quaternary International
347:113-21, doi: 10.1016/j.quaint.2014.05.053.

Norton CJ, Bae K, Lee H, Harris JWK. 2007. A
review of Korean microlithic industries. In:
Kuzmin YV, Keates SG, Chen S, editors. Origin
and Spread of Microblade Technology in Northern
Asia and North America. Burnaby (BC): Archaeo-
logy Press, Simon Fraser University. p 91-102.

Okladnikov AP, Kirillov II. 1980. Iugo-Vostochnoe
Zabaikal'e v Epochu Kamnia I Rannei Bronzy
[South-Eastern Transbaikalia in the Stone Age
and Early Bronze Age]. Novosibirsk: Nauka.

Ono A, Sato H, Tsutsumi T, Kudo Y. 2002.
Radiocarbon dates and archaeology of the Late
Pleistocene in the Japanese Islands. Radiocarbon
44(2):477-94.

Orlova LA. 1995. Radiouglerodnoye datirovanie
arheologichesikh pamyatnikov Sibiri i Dalnego
Vostoka [Radiocarbon dating of archaeological
sites from Siberia and the Russian Far East]. In:
Derevianko AP, Kholushkin YR, editors. Melody
estestvennykh nauk v arheologicheskikh rekon-
struktsiyakh. Novosibirsk: Izdatelstvo Instituta
Arheologii i Etnografii SO RAN. p 207-32.

Pelegrin J. 1988. Débitage expérimental par pression:
du plus petit au plus grand. Technologie Préhis-
torique 25:37-53.

Pelegrin J. 2003. Blade making techniques from the
Old World. In: Hirth KG, editor. Mesoamerican
Lithic Technology: Experimentation and Inter-
pretation. Salt Lake City (UT): The University of
Utah Press. p 55-71, [accessed 2017 Jun 29].
https://halshs.archives-ouvertes.fr/halshs-00005084/.

Pelegrin J. 2012. New experimental observations for
the characterization of pressure blade production
techniques. In: Desrosiers PM, editor. The Emer-
gence of Pressure Blade Making. Québec:
Springer. p. 465-500, [accessed 2017 Jun 29].
http://link.springer.com/chapter/10.1007/978-1-
4614-2003-3_18.

Pelegrin J, Riche C. 1999. Un réexamen de la série de
Bouvante (Drome): matiéres premiéres lithiques et
composantes technologiques. In: Beeching A,
editor. Circulations et identités culturelles alpines
a la fin de la Préhistoire. Valence: Travaux du
Centre d’Archéologie Préhistorique de Valence.
p 183-95.

https://doi.org/10.1017/RDC.2018.30 Published online by Cambridge University Press

Pelegrin J, Yamanaka 1. 2007. From the smallest to
the largest: experimental flaking by pressure
techniques. Cultura Antiqua 58:1-16.

Perlés C. 1984. Débitage laminaire de 1’obsidienne
dans le Néolithique de Franchthi (Gréce): techni-
ques et place dans ’économie de I'industrie lithi-
que. In: Tixier J, Inizan M-L, Roche H, editors.
Préhistoire de la pierre taillée. 2, Economie du
débitage laminaire. Paris: CREP. p 129-37.

Reimer PJ, Baillie MGL, Bard E, Bayliss A, Beck JW,
Blackwell PG, Ramsey CB, Buck CE, Burr GS,
Edwards RL, et al. 2009. IntCal09 and Marine09
radiocarbon age calibration curves, 0-50,000
years cal BP. Radiocarbon 51(3):1111-50.

Rybin EP, Khatsenovich AM, Gunchinsuren B, Olsen
JW, Zwyns N. 2016. The impact of the LGM on
the development of the Upper Paleolithic in
Mongolia. Quaternary International 425:69-87,
doi: 10.1016/j.quaint.2016.05.001.

Sato H, Izuho M, Morisaki K. 2011. Human cultures
and environmental changes in the Pleistocene-
Holocene Transition in the Japanese archipelago.
Quaternary International 237:93-102.

Sato H, Tsutsumi T. 2007. The Japanese microblade
industries: technology, raw material procurement,
and adaptations. In: Kuzmin YV, Keates SG,
Chen S, editors. Origin and Spread of Microblade
Technology in Northern Asia and North America.
Burnaby (BC): Archaeology Press, Simon Fraser
University. p 57-78.

Seong C. 1998. Microblade technology in Korea and
adjacent Northeast Asia. Asian Perspectives
37:245-78.

Seong C. 2007. Late Pleistocene microlithic assem-
blages in Korea. In: Kuzmin YV, Keates Susan G,
Chen S, editors. Origin and Spread of Microblade
Technology in Northern Asia and North America.
Burnaby (BC): Archaeology Press, Simon Fraser
University. p 103-44.

Seong C. 2008. Tanged points, microblades and Late
Palaeolithic hunting in Korea. Antiquity 82:871—
83, doi: 10.1017/S0003598X00097647.

Seong C. 2011. Evaluating radiocarbon dates and Late
Paleolithic chronology in Korea. Arctic Anthro-
pology 48:93-112, doi: 10.1353/arc.2011.0112.

Sitlivy V, Medvedev GI, Lipnina EA. 1997. Les
civilisations préhistoriques d’Asie centrale. 1. Le
Paléolithique de la rive occidentale du lac Baikal.
Bruxelles, Belgium: Musées royaux d’art et
d’histoire.

Song Y, Cohen DJ, Shi J, Wu X, Kvavadze E,
Goldberg P, Zhang S, Zhang Y, Bar-Yosef O.
2017. Environmental reconstruction and dating of
Shizitan 29, Shanxi Province: an early microblade
site in North China. Journal of Archaeological
Science 79:19-35, doi: 10.1016/j.jas.2017.01.007.

Svezhentsev IS, Lisitsyn NF, Vasil'ev SA. 1992.
Radiouglerodnaia Khronologiia  Eniseiskogo
Paleolita (Radiocarbon Chronology of the Ienissei
Paleolithic). In: Khronstratigrafiia  Paleolita
Severnoi, Tsentral’noi, Vostochnoi Azii i Ameriki.


https://doi.org/10.1016/j.quaint.2016.07.019
https://doi.org/10.1016/j.quaint.2014.05.053
https://halshs.archives-ouvertes.fr/halshs-00005084/
http://link.springer.com/chapter/10.1007�/�978-1-4614-2003-3_18
http://link.springer.com/chapter/10.1007�/�978-1-4614-2003-3_18
https://doi.org/10.1016/j.quaint.2016.05.001
https://doi.org/10.1017/S0003598X00097647
https://doi.org/10.1353/arc.2011.0112
https://doi.org/10.1016/j.jas.2017.01.007
https://doi.org/10.1017/RDC.2018.30

Novosibirsk: Sibirskoe Otdelenie, Rossiiskaia
Akademiia Nauka. p 57-64.

Tabarev AV. 1994. The Ustinovka Industry in the
Stone Age of the Russian Far East: 40 years of
discoveries. Lithic Technology 19:21-34.

Tabarev AV. 1997. Paleolithic wedge-shaped micro-
cores and experiments with pocket devices. Lithic
Technology 22:139-49.

Tabarev AV. 2012. Blades and microblades, percus-
sion and pressure: towards the evolution of lithic
technologies of the Stone Age Period, Russian Far
East. In: Desrosiers PM, editor. The Emergence
of Pressure Blade Making. Québec: Springer.
p 329-46, [accessed 2017 Jun 29]. http://link.
springer.com/10.1007%2F978-1-4614-2003-3_11.

Takakura J. 2012. Emergence and development of the
pressure microblade production: a view from the
Upper Paleolithic of Northern Japan. In: Desro-
siers PM, editor. The Emergence of Pressure Blade
Making. Québec: Springer. p. 285-306, [accessed
2017 Jun 29]. http://link.springer.com/10.1007%
2F978-1-4614-2003-3_11.

Terry K, Buvit I, Konstantinov MV. 2016. Emergence
of a microlithic complex in the Transbaikal region
of southern Siberia. Quaternary International
425:88-99, doi: 10.1016/j.quaint.2016.03.012.

Tixier J. 1976. L’industrie lithique capsienne de I’Ain
Dokkara. Région de Tébessa, Algérie. Fouilles L.
Balout. Libyca 24:21-54.

Tseitlin S. 1979. Geologiya paleolita Severnoi Azii
(Northeast Asia Paleolithic Geology). Moscow:
Nauka.

Tsutsumi T. 2007. The dynamics of obsidian use by the
microblade industries of the Terminal Late Paleo-
lithic. Quat. Res. Daiyonki-Kenkyu 46:179-86.

Vasil’ev SA. 1996. Pozdny Paleolit Verkhnego
Yeniseya (po materialam mnogoslojnykh stoyanok
rayona Mayny) [The Late Paleolithic of the
Upper Yenisei]. St. Petersburg, Russia: Peters-
burgskoye Vostokovedenie.

Vasil’ev SA, Kuzmin YV, Orlova LA, Dementiev VN.
2002. Radiocarbon-based chronology of the
Paleolithic in Siberia and its relevance to the peo-
pling of the New World. Radiocarbon 44(3):503-30.

Vasilevski AA. 2003. Periodization and classification
of the Upper Paleolithic of Sakhalin and
Hokkaido in the light of the research conducted at
the Ogonki-5 site. Archaeology Ethnology and
Anthropology of Eurasia 3:51-69.

Vasilevski AA. 2006. The Upper Palaeolithic of
Sakhalin Island. In: Nelson SM, Derevianko AP,
Kuzmin YV, Bland RL, editors. Archaelogy of the

https://doi.org/10.1017/RDC.2018.30 Published online by Cambridge University Press

Emergence of Pressure Knapping Microblade 849

Russian Far East: Eassays in Stone Age
Prehistory. Oxford: Archaeopress. (BAR Inter-
national series 1540) p 75-100, [accessed 2017
Jun 29]. http://dspx.igm.nsc.ru/jspui/handle/IGM/
5891.

Vasilevski AA. 2008. Kamennyj vek ostrova Saxalin
[The Stone Age of Sakhalin Island]. Yuzhno-
Sakhalinsk, Russia: Russian Academy of
Sciences, Siberian Branch.

Vasil’evskii RS. 1998. Fishing as an early form of
MARITIME Adaptation on the Pacific Coast of
northeast Asia. Bland RL, translator. Arctic
Anthropology 35:281-95.

Vasil’evskii RS, Krupianko AA, Tabarev AV. 1997.
Genezis Neolita na Yuge Dal’nego Vostoka Rossii
(kamennaya industriya i problema ranneii
osedlosti) [Genesis of the Neolithic in the South of
the Russian Far East: Lithic Industry and the
Question of the First Peopling]. Vladivostok,
Russia: RAN, Far Eastern Univesity.

Whittaker JC. 1994. Flintknapping: Making and
Understanding Stone Tools. Austin (TX): Uni-
versity of Texas Press. [accessed 2017 Jul 4].
https://books.google.fr/books?hl=fr&lr=&id=4J79
DAAAQBAJ&oi=fnd&pg=PP1&dq=Flintknapping:
+Making+and+Understanding+Stone+Tools&ots=
B6bqEtTETd&sig=TVUe_vXrl_pbz4djlfiyzCruJGA.

Yakushige M, Sato H. 2014. Shirataki obsidian
exploitation and circulation in prehistoric
northern Japan. Journal of Lithic Studies 1:
319-42, doi: 10.2218/j1s.v1i1.768.

Yi M, Gao X, Li F, Chen F. 2016. Rethinking the
origin of microblade technology: a chronological
and ecological perspective. Quaternary Inter-
national 400:130-9.

Yi S, Clark G. 1985. The “Dyuktai Culture” and New
World Origins. Current Anthropology 26:1-20.

Yi YJ. 1984. Excavation Report on Danyang
Suyanggae Paleolithic Site. Cheongju: Chungbuk
National University Museum.

YUM (Yonsei University Museum). 2001. Old Stone
Age Relics of Korea. Seoul: Yonsei University
Press.

Zhang J-F, Wang X-Q, Qiu W-L, Shelach G,
Hu G, Fu X, Zhuang M-G, Zhou L-P. 2011. The
Paleolithic site of Longwangchan in the Middle
Yellow River, China: chronology, paleoenviron-
ment and implications. Journal of Archaeological
Science 38:1537-50, doi: 10.1016/j.jas.2011.
02.019.

Zhao HL. 2011. An experimental study of flaking
microblade. Acta Anthropol. Sin 30:22-31.


http://link.springer.com/10.1007%2F978-1-4614-2003-3_11
http://link.springer.com/10.1007%2F978-1-4614-2003-3_11
http://link.springer.com/10.1007%2F978-1-4614-2003-3_11
http://link.springer.com/10.1007%2F978-1-4614-2003-3_11
https://doi.org/10.1016/j.quaint.2016.03.012
http://dspx.igm.nsc.ru/jspui/handle/IGM/5891
http://dspx.igm.nsc.ru/jspui/handle/IGM/5891
https://books.google.fr/books?hl=fr&lr=&id=4J79<!?A3B2 tlsb=-.035w?>DAAAQBAJ&oi=fnd&pg=PP1&dq=Flintknapping:+Making+and+Understanding+Stone+Tools&ots=B6bqEtTETd&sig=TVUe_vXrI_pbz4djlfiyzCruJGA
https://books.google.fr/books?hl=fr&lr=&id=4J79<!?A3B2 tlsb=-.035w?>DAAAQBAJ&oi=fnd&pg=PP1&dq=Flintknapping:+Making+and+Understanding+Stone+Tools&ots=B6bqEtTETd&sig=TVUe_vXrI_pbz4djlfiyzCruJGA
https://books.google.fr/books?hl=fr&lr=&id=4J79<!?A3B2 tlsb=-.035w?>DAAAQBAJ&oi=fnd&pg=PP1&dq=Flintknapping:+Making+and+Understanding+Stone+Tools&ots=B6bqEtTETd&sig=TVUe_vXrI_pbz4djlfiyzCruJGA
https://books.google.fr/books?hl=fr&lr=&id=4J79<!?A3B2 tlsb=-.035w?>DAAAQBAJ&oi=fnd&pg=PP1&dq=Flintknapping:+Making+and+Understanding+Stone+Tools&ots=B6bqEtTETd&sig=TVUe_vXrI_pbz4djlfiyzCruJGA
https://doi.org/10.2218/jls.v1i1.768
https://doi.org/10.1016/j.jas.2011.02.019
https://doi.org/10.1016/j.jas.2011.02.019
https://doi.org/10.1017/RDC.2018.30

ssald Assanun abprquied Ag auluo paysiiand 0£'8L0Z DAY/ 101 0L/B1o 10p//:sdny

APPENDIX

Table 1

Radiocarbon dates from microblade assemblages discussed in the article. All dates have been calibrated with Oxcal 4.1 (Bronk

Ramsey 2009) using the calibration curve IntCal09 (Reimer et al. 2009). Most of the dates had already been calibrated earlier (Gomez
Coutouly 2011a) and have not been updated here with IntCall3, given that it does not affect the large-scale chronological discussion from the

article.
14C date Laboratory Calibrated date Dating
Figure code Site Level (uncal BP) code (cal BP)at2o6  Material method  Reference
ALTAI (Russia, Siberia)

karl Ust-Karakol-1 10 35,100 £2850 SOAN-3259 47,750-35,100 Charcoal  Conv. Medvedev et al. 1996
apud Derevianko et al.
1998

kar2 Ust-Karakol-1 9¢ 33,400+ 1285 SOAN-3257 41,500-35,500 Charcoal Conv. 7

kar3 Ust-Karakol-1 9¢ 31,580 £470 AA-32670 37,000-35,000 Charcoal Conv. Derevianko et al. 2005

kar4 Ust-Karakol-1 9¢ 29,860 *+ 355 SOAN-3358 35,100-33,550 Charcoal  Conv. Medvedev et al. 1996
apud Derevianko et al.
1998

kar5 Ust-Karakol-1 9¢ 29,720 + 360 SOAN-3359 35,000-33,400 Charcoal  Conv. 7

anul Anui-2 13b 26,910 £290 SOAN-3005 31,650-30,950 Charcoal  Conv. Derevianko 2001

anu2 Anui-2 11-12 24,205 420 SOAN-3600 30,150-28,150  ? Conv. Medvedev et al. 1996
apud Derevianko et al.
1998

anu3 Anui-2 11 23,431+ 1547 1GAN-1430 31,700-24,500  ? Conv. "

ANGARA (Russia, Siberia)

mall Mal’ta 8 21,700 + 160 OxA-6191 26,700-25,450  Bone AMS Medvedev et al. 1996
apud Vasil’ev et al.
2002

mal2 Mal’ta 8 21,600 =200 GIN-7708 26,650-25,100  Bone Conv. ”

mal3 Mal’ta 8 21,600+ 170 GIN-8475 26,600-25,150 Bone Conv. 7

mal4 Mal’ta 8 21,340+ 340 OxA-6193 26,600-24,550  Bone AMS ”

mal5 Mal’ta 8 20,340 + 320 OxA-6192 25,050-23,500  Bone Conv. ”

kral Krasnyi Iar 6 19,100 = 100 GIN-5330 23,300-22,400 Bone Conv. "
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novl Novoselovo-13 3 22,000 = 700 LE-3739 28,350-24,800 Charcoal Conv. Svezhentsev et al. 1992

apud Vasil’ev et al. 2002
afol Afontova Gora-2 ? 20,900 * 300 GIN-117 25,900-24,250 Charcoal Conv. Tseitlin 1979

apud Vasil’ev et al. 2002
afo2 Afontova Gora-2 3B 14,300 £ 95 SOAN-3077 17,800-17,000 Charcoal AMS Drozdov and Artem’ev

1997

apud Graf 2008b
afo3 Afontova Gora-2 C3 13,970 £ 80 AA-68663 17,400-16,800 Charcoal AMS Graf 2008b
afo4 Afontova Gora-2 C3 13,870 £ 80 AA-68664 17,200-16,750 Charcoal AMS ”
afo5 Afontova Gora-2 12 14,180 = 60 GrA-5554 17,550-16,950 Charcoal AMS Drozdov and Artem’ev

1997

apud Graf 2008b

TRANSBAIKAL (Russia, Siberia)

stul Studenoe-2 4/5 18,830 £ 300 AA-26739 23,350-21,600 Bone AMS Goebel et al. 2000
stu2 Studenoe-2 4/5 18,700 80 Beta-241404 22,550-22,050  Bone AMS Buvit et al. 2016
stu3 Studenoe-2 4/5 18,680 = 80 Beta-241403 22,500-22,050 Bone AMS "
stu4 Studenoe-2 4/5  18,540* 140 AA-67842 22,450-21,550  Charcoal = AMS Buvit 2008
stus Studenoe-2 4/5 18,020 %230 AA-67845 22,300-20,550  Charcoal =~ AMS ”
stu6 Studenoe-2 4/5 17,885+ 120 AA-23653 21,750-20,550 Charcoal AMS Goebel et al. 2000
stu7 Studenoe-2 4/5 17,840+ 110 AA-37963 21,600-20,550 Charcoal AMS Konstantinov 2001

apud Buvit et al. 2016
stu8 Studenoe-2 4/5  17,550+90 AA-37964 21,350-20,450  Charcoal =~ AMS "
stu9 Studenoe-2 4/5 17,225+ 115 AA-23655 21,100-20,100 Charcoal AMS Goebel et al. 2000
stul0 Studenoe-2 5 17,165+ 115 AA-23657 21,050-20,000  Charcoal =~ AMS ”

MONGOLIA
toll Tolbor-15 5 32,200+ 1400 AA-93136 40,850-34,600 Bone AMS Derevianko et al. 2013
tol2 Tolbor-15 5 28,460 + 310 AA-84137 33,950-31,650  Eggshell AMS Gladyshev et al. 2010
chi2 Chikhen Agui 3 27,432+872 AA-26580 34,450-30,650 Charcoal AMS Derevianko et al. 2004
chi3 Chikhen Agui 3 21,620+ 180 AA-32207 26,650-25,150  Humates = AMS ”
chil Chikhen Agui, loc. 2 3 30,550+ 410 AA-31870 36,300-34,550  Bone AMS ”
CHINA

chal Chaisi, loc. 7701 ? 26,450 = 590 ZK-0635 32,150-29,800 Shell Conv. Huang and Hou 1998
xial Xiachuan ? 23,900 £1000 ZK-0417 31,000-26,650 Charcoal Conv. Chen and Wang 1989
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Table 1 (Continued )

4C date Laboratory Calibrated date Dating
Figure code Site Level (uncal BP) code (cal BP)at26  Material method  Reference
xia2 Xiachuan ? 21,700+ 1000 ZK-0384 28,750-23,800 Charcoal  Conv. 7
xia3 Xiachuan ? 20,700 + 600 7ZK-0393 26,600-23,350  Charcoal  Conv. ”
xiad Shanziyan ? 18,500 + 480 ZK-0497 23,450-20,600 Peat Conv. ”
xia5 Xiachuan ? 18,375 1480 ZK-0494 23,300-20,550 Mud Conv. ”
xia6 Xiachuan ? 16,400 + 900 7ZK-0385 22,150-17,950  Charcoal  Conv. 4
xia7 Shunwangping ? 19,600 + 600 ZK-0634 25,000-22,100  Charcoal  Conv. 7
xia8 Shunwangping ? 13,900 £ 300 ZK-0762 17,900-16,200  Charcoal  Conv. ¢
lonl Longwangchan, Loc. 1 6 24,145+ 55 BA091129 29,350-28,550 Charcoal AMS Zhang et al. 2011
lon2 Longwangchan, Loc. 1 6 22,230 55 BA091130 27,500-26,150 Charcoal AMS ”
lon3 Longwangchan, Loc. 1 5 22,200+ 75 BA091133 27,450-26,150 Charcoal AMS ”
lon4 Longwangchan, Loc. 1 5 22,105+ 50 BA091132 26,900-26,150 Charcoal AMS ”
lon5 Longwangchan, Loc. 1 5 21,920+ 80 BA06008 26,800-25,950 Charcoal AMS ”
lon6 Longwangchan, Loc. 1 5 21,740 £ 115 BA06007 26,700-25,650 Charcoal AMS ”
lon7 Longwangchan, Loc. 1 4 21,405+ 75 BA06005 25,950-25,100  Charcoal = AMS 4
lon8 Longwangchan, Loc. 1 4 20,995+ 70 BA06009 25,500-24,650 Charcoal AMS ”
lon9 Longwangchan, Loc. 1 4 20,915+ 70 BA06006 25,250-24,500 Charcoal AMS ”
lonl0 Longwangchan, Loc. 1 4 20,710 £ 60 BA091131 25,000-24,400  Charcoal ~AMS ”
shizl Shizitan 29 7 21,690+ 80 BA121960 26,650-25,500  Bone AMS Song et al. 2017
shiz2 Shizitan 29 7 20,010+ 70 BA101442 24,300-23,500  Charcoal =~ AMS ”
shiz3 Shizitan 29 7 19,650 + 80 BA101439 23,850-23,100  Bone AMS 4
KOREA
sokl Sokchangni 9 30,690 £ 3000 ? 46,050-30,850 ? Conv. Bae 2010
sok2 Sokchangni 8 20,830+ 1880  ? 30,900-21,200 ? Conv. "
shil Shinbuk ? 25,420+ 190 SNUO03-569 30,650-29,600  ? AMS Kim et al. 2007
shi2 Shinbuk ? 25,500+ 1000 SNU03-914 32,300-28,350  ? AMS "
shi3 Shinbuk ? 21,760 + 190 SNU03-913 26,800-25,450  ? AMS 4
shi4 Shinbuk ? 20,960 = 80 SNUO03-568 25,400-24,550  ? AMS "
shi5 Shinbuk ? 18,540 + 540 SNUO03-915 23,600-20,550  ? AMS "
shi6 Shinbuk ? 18,500 £ 300 SNU03-912 22,950-21,350 ? AMS 4
janl Jangheungni 2 24,400 + 600 SNU00-381 30,450-28,050  Charcoal  Conv. Bae 2002
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jan2
jan3
jan4
jan$
jan6
jan7
hopl
hop2
hop3
hop4
hop5
hop6
hop7
hop8
hop9
hopl0
hopll
hopl12
dael
suyl
suy?2

kasl
kas2
kas3
kas4
kas5
kas6
kas7
kas8

kas9
kas10
kasl1

Jangheungni
Jangheungni
Jangheungni
Jangheungni
Jangheungni
Jangheungni
Hopyeong-dong
Hopyeong-dong
Hopyeong-dong
Hopyeong-dong
Hopyeong-dong
Hopyeong-dong
Hopyeong-dong
Hopyeong-dong
Hopyeong-dong
Hopyeong-dong
Hopyeong-dong
Hopyeong-dong
Daejeong-dong
Suyanggae
Suyanggae

Kashiwadai-1
Kashiwadai-1
Kashiwadai-1
Kashiwadai-1
Kashiwadai-1
Kashiwadai-1
Kashiwadai-1
Kashiwadai-1

Kashiwadai-1
Kashiwadai-1
Kashiwadai-1

EENE SN2 \S I NS T N I \S I (O T 'O I8\ I (O T (O I \O I (O T W Il N

it S S S

24,200 % 600
18,300 + 300
17,100 % 500
16,800 + 400
16,600 + 300
16,000 % 700
22,200 % 600
17,500 + 200
17,400 % 400
16,900 + 500
16,600 + 720
16,190 % 50

24,100 % 200
23,900 % 400
21,100 + 200
21,000 % 150
20,570 % 80

20,780 % 80

19,680 + 90

17,700 + 900
15,410 + 130

20,790 £ 160
20,700 £150
20,610 £ 160
20,370 £ 70

20,130£150
19,840 70

18,830 £ 150
20,200+ 120

31,350 £330
20,700 £210
20,500 £ 160

SNU00-380
SNUO01-406D
SNUO01-406A
SNUO01-406T
SNUO01-406B
SNUO01-406C
SNU02-327
SNUO02-325
SNUO02-326
SNUO02-324
GX-29423
GX-29424

D D D D D D

GX-28422
;

SNU03-163

30,350-27,900
22,550-21,150
21,750-19,400
21,250-19,000
20,450-18,950
21,150-17,900
28,200-25,100
21,400-20,350
21,750-19,600
21,450-18,950
21,800-18,550
19,550-18,950
29,400-28,450
29,500-27,950
25,850-24,550
25,550-24,550
24,950-24,300
25,050-24,450
23,900-23,150
23,650-19,300
18,900-18,150

HOKKAIDO (Japan)

Beta-126175
Beta-126176
Beta-126184
Beta-120883
Beta-126170
Beta-120881
Beta-126177
Beta-112919

Beta-126182
Beta-112922
Beta-112920

25,200-24,350
25,100-24,300
25,050-24,200
24,500-23,950
24,450-23,600
23,950-23,350
23,250-22,100
24,450-23,800

36,550-35,100
25,300-24,150
24,950-24,000

Charcoal
Sediment
Sediment
Sediment
Sediment
Sediment
Charcoal
Charcoal
Charcoal
Charcoal
?

?

Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
?

?

?

Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal

Charcoal
Charcoal
Charcoal

Conv.

AMS
AMS
AMS
AMS
AMS
AMS
AMS
AMS
AMS
AMS
AMS
AMS
AMS
AMS
AMS
AMS
AMS
AMS

AMS
AMS
AMS
AMS
AMS
AMS
AMS
AMS

AMS
AMS
AMS

”

Kim et al. 2004

Seong 2008
Yi 1984 apud Bae 2010
Lee and Kong 2006

Nakazawa et al. 2005

Hokkaido Center for
Buried Cultural Property
1999
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Table 1 (Continued )

4C date Laboratory Calibrated date Dating

Figure code Site Level (uncal BP) code (cal BP)at26  Material method  Reference

kasl2 Kashiwadai-1 4-5 20,500%130 Beta-112921 24,950-24,050 Charcoal AMS 7

kasl3 Kashiwadai-1 4 20,570 + 160 Beta-126167 25,000-24,100  Charcoal = AMS ”

pirl Pirika-1 1 20,900 =260 KSU-689 25,750-24,300 Charcoal Conv. Naganuma 1985
apud Ono et al. 2002

pir2 Pirika-1 1 20,100 =335 N-4937 24,950-23,250 Charcoal  Conv. 7

pir3 Pirika-1 2 19,800 + 380 KSU-687 24,500-22,550  Charcoal = Conv. "

kiul Kiusu-5 ? 18,570 = 80 INAA-72130 22,450 -21,600 Charcoal ? Nakazawa and Akai
2017

kiu2 Kiusu-5 ? 18,500+ 70 INAA-72131 22,400 - 21,550  Charcoal ? ”

kiu3 Kiusu-5 ? 18,350+ 70 INAA-72132 22,250 -21,500  Charcoal ? "

SAKHALIN ISLAND (Russia, Russian Far East)
ogol Ogonki-5 3 31,130+ 440 AA-23138 36,550-34,900  Charcoal AMS Vasilevski 2003
0go2 Ogonki-5 2B or 19,440 £ 140 Beta-115987 23,650-22,600 Charcoal AMS 7
3
0go3 Ogonki-5 2B or 19,380 £190 Beta-115986 23,650-22,500 Charcoal AMS ”
3

ogo4 Ogonki-5 2B 19,320 £ 145 AA-20864 23,500-22,500  Charcoal AMS 4

0go5 Ogonki-5 2B 18,920 £ 150 AA-25434 23,300-22,200  Charcoal =~ AMS "

0gob6 Ogonki-5 3 17,860 = 120 AA-23137 21,600-20,550  Charcoal =~ AMS ”

PRIAMURYE (Russia, Russian Far East)
ulml1 Ust-Ulma-1 2b 19,360 *+ 65 SDAS-2019 23,450-22,650 Charcoal  Conv. Derevianko 1996
khol Khodulikha-2 1 16,460 £ 170 SNUO03-366 20,150-19,300  Charcoal =~ AMS Kuzmin et al. 2005
PRIMORYE (Russia, Russian Far East)

suvl Suvorovo-4 ? 15,300 = 140 KI1-3502 18,850-18,050 Charcoal AMS Krupianko and Tabarev

2001
apud Vasil’ev et al. 2002

suv2 Suvorovo-4 ? 15,105+ 110 AA-9463 18,600-18,000 Charcoal Conv. 7

suv3 Suvorovo-4 ? 15,340 £ 90 AA-36625 18,850-18,150 Charcoal AMS "

suv4 Suvorovo-4 ? 15,900+ 120 AA-36626 19,400-18,800  Charcoal = AMS ”

Qoo zowigD ¥ X 4S8


https://doi.org/10.1017/RDC.2018.30

ssald Assanun abprquied Ag auluo paysiiand 0£'8L0Z DAY/ 101 0L/B1o 10p//:sdny

gorl
ustl
ust2

mill

mil2
mil3
ikhl

ikh2
ikh3
ikh4
ikh5
verl

ver2
ver3
verd
ezhl
dyul

dyu2
dyu3
dyud
dyu5
dyu6
dyu7

Gorbatka-3
Ustinovka-6
Ustinovka-6

Ust’-Mil-2

Ust’-Mil-2
Ust’-Mil-2
Ikhine-2

Ikhine-2
Ikhine-2
Ikhine-2
Ikhine-2
Verkhne-Troitskaia

Verkhne-Troitskaia
Verkhne-Troitskaia
Verkhne-Troitskaia
Ezhantsy

Diuktai Cave

Diuktai Cave
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11,550 +240
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12,520 £260
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Charcoal
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Wood
Wood
Wood

Wood
Wood
Wood
Wood
Wood

Wood
Charcoal
Wood
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Charcoal

Charcoal
Wood
Charcoal
Charcoal
Wood
Wood

Conv.
Conv.
Conv.

Conv.

Conv.
Conv.
Conv.

Conv.
Conv.
Conv.
Conv.
Conv.

Conv.
Conv.
Conv.
Conv.
Conv.

Conv.
Conv.
Conv.
Conv.
Conv.
Conv.

Kuznetsov 1996
Kononenko 2001

”

Mochanov and
Fedosseva 1996a

”

”

Mochanov and Fedosseva,
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Mochanov and
Fedosseva 1996¢

Kostiukevich et al. 1980
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