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To produce tanged-point, blades and flakes of 4~7cm were utilized. With 1 or 2 ridges 
on dorsal face formed parallel to axis of flaking, sectional shapes of points are 7 triangle 
and 3 trapezoid. Most retouch to tang were performed from ventral to dorsal faces very 
acutely. Sectional shapes of tang are 6 trapezoids, 2 triangles, 1 diamond, and 1 pentagon.

 

 
 
 

1 Tanged-points from SYG-1

Seung-won Lee, Yung-jo Lee, 
Jong-yoon Woo, Ju-hyun Ahn, Kyong-woo Lee

Institute of Korean Prehistory(IKP)

Suyanggae, why So Important(xI)? newly exCavated 
tanged-poIntS from Suyanggae loCalIty 1

Since the first excavation in 1980’s, Suyanggae Locality 1(SYG-1) takes an important 
place in studying the Upper Paleolithic Cultures in the Northeast Asian Region, with 
the typical artifacts like microblade-core and tanged-point. While recent findings from 
SYG-6 receive a lot of academic attention, newly found tanged-points from SYG-1 also 
should be carefully considered. In addition to the well-known previous artifacts, the 
fresh materials provide interesting information to understand the typical lithics.

Among 10 geological layers discovered from investigation, the Paleolithic Cultural 
Layer of SYG-1 was found in colluvial soil slope formed in the 2nd Terrace of the South 
Han River. The stratum is consisted of colluvium and fluvial sediment. From the Layer 
2, there were excavated Paleolithic remains of 2,689 pieces. Most of artifacts was 
found in the upper part or inside the breccia of the layer.

Artifacts are classified into 2 categories: tools like tanged-point, scraper, end-
scraper, denticulate, notch, and other artifacts related to tool-manufacturing such as 
core, flakes, blade, debris, and hammerstone. While most of raw material is shale(84%) 
and shale(12%), sandstone, hornfels, crystal, rhyolite, and obsidian were also utilized.

Classification Number
whole 5

Broken tip 4
Partially broken point 1

Total 10

Among them, there are 10 tanged-points, all made of shale. Considering remaining 
shapes, while 5 maintain tang and point, there are 4 with broken tips and 1 with 
broken point. The 4 broken tips are thought occurred during blade-detaching. Except 
2 pieces that is unclear with retouch, 8 still keep sharp edges.

Most of the artifacts are made from blade in 7 cases, while 3 are from flake. On 
dorsal face, 1 or 2 ridges are formed parallel to axis of flaking. 8 had tangs prepared on 
proximal end, 1 in distal end, and 1 prepared after breaking. Whereas most retouch to 
shape tang were performed to both side to the tang, 2 have only on the right of tang, 
and 1 only on the left. 

Except 1 pieces with broken point, 9 are 38.3 ~ 71.0 mm in length, 17.2 ~ 33.6mm 
in width, 5.0~10.2mm in depth, 57.4 × 21.6 × 6.9mm in average. While ratio between 
length and width is 2.0:1 ~ 3.5:1, 2.6:1 in average, one of width to depth is 2.8×1 ~ 4.0:1. 
Compared with previously excavated tanged-points from the same locality(60×24×8.2mm 
in average 2.63:1 of ratio between length and width), the ratio is identical.

After measuring 2 tangs prepared concavely, tang’s length and width appear 
12.8×10.0 mm (concave in both sides), 11.2×5.6 mm (concave in single side). The ratios 
between tang’s width and depth are 1.3 : 1 and 2.0 : 1. Ratio between whole length 
and tang is 1.9: 1~ 4.9 : 1, 3.3 : 1 in average. While tang takes up 1/3 of whole length in 
average, pieces made of flake have relatively longer tang, 1/2 of whole length. 
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Class Index of 
asymmetry(Ia)

level of 
symmetry Interpretation n

(=48) %

2 1.5~2.99 Very high An exceptionally skilled crafts-
man - special purpose?

3 3.0~3.99 High Skilled work 2 20
4 4.0~4.99 Moderate 1 20

5 5.0~5.99 Low Look for intractable material, 
or eccentric shape e.g. on butt. 2 20

6 6.0 & above Very low

Look for intractable material, 
serious material defects, 
eccentric shape or a modern 
break in the item

4 40

According to shape of tang and retouched part of point, typology of the tanged-
points was made. While tang part are classified into 4 divisions following Gikil 
Lee(2011), points are classified into 3 categories with subdivisions. By shape of tang, 
the type IV takes up majority,. while the types I and, II are found 1 each. Parts of point 
remain not retouched as cortex in 8 cases, only 1 piece has blunt modification to edge 
with retouch in left side.

Tanged instruments can be classified into hunting tool(point) and living tool(end-
scraper, denticulate, borer, knife). When used as hunting tool, symmetry is critical 
for flying distance and accuracy (Lee and Chang 2011). So to find the Index of 
asymmetry(IA), Flip Test v.09 was applied. Except 1 with broken point, IA ranges from 
3.77 ~ 9.86, 6.09 in average. While 3 come in symmetrical boundary(Class 1~4), other 
6 have low symmetry. 

Considering that stone arrowheads from the Gosan-ri site, Jeju in the Terminal 
Paleolithic and Neolithic shows relatively small IA, 3.84 in average(1.89 ~ 7.94), 
asymmetry of the tanged-points are noticeable. Given that not only half of the tanged-
points are not retouched to part of point, but IA appears great, it is hard to conclude 
the artifacts were utilized as points. Moreover, considering there were formed natural 
sharp edges in the opposite side of retouched part, those can be thought other 
purposes like cutting. Future use-wear analyses can be helpful to light up this.

2 Classification of tanged-points

Shape of tang

Retouched part of point

I. Con-
cave in 
both 
sides

II. Con-
cave in 

left 
+ diago-

nal

III. Con-
cave in 
right

+ diago-
nal

IV. 
diagonal 
in both 
sides

Total

A. No retouch 1 1 6 8
B. 
Right 
side

a. Whole part
b. In the middle
c. In the tip

C. 
Left 
side

a. Whole part
b. In the middle
c. In the tip 1 1

Total 1 1 7 9
3 Class by Index of asymmetry

Class Index of 
asymmetry(Ia)

level of 
symmetry Interpretation n

(=48) %

1 1.0~1.49 Virtually 
perfect

Suggests an almost mathemat-
ical level of precision has been 
applied - unlikely on Acheulian 
items - could it be a modern 
replica?



10 11

intended treatment. It has been confirmed with results of experiments. Recognizing 
that cases of similar formation of knapping traces, in general, are rather rare, we be-
lieve that need of their studying is urgent not only for the Sennaya 1 site, but also for 
other sites with similar kind of raw materials. 

The reason of bad expressiveness of signs of «intended» splitting on this type of 
raw materials consists in rather low degree of its isotropy, and also in numerous multi-
directional small cracks in a stone. The origin of these microcracks in this siliceous 
material isn’t clear yet. There are no doubts in artificial origination of flakes, chips and 
retouched pieces (tools) from Sennaya 1. However, as well as on the results of our ex-
periments, we don’t observe a number of “intended processing” signs on their surfaces 
(ripples, bulbar scar and radial fissures are absent).

In view of local varieties of raw materials knapping peculiarities, for successful continu-
ation of Sennaya 1 stone industry research it is necessary to develop and use special criteria 
of artificial products allocation, the most evident and applicable for this site.

Keywords: Sakhalin, Sennaya 1 site, Old Stone Age, paleolithic, raw material, 
stone industry, knapped stone assemblages analysis, traceology, stone tools surface 
preservation.

несмотря на значительный, уже почти двадцатилетний, срок исследования, 
облик каменных индустрий стоянки сенная 1 (василевский, 2008:71-96) всё ещё 
остаётся недостаточно ясным. Причины этого состоят не только в относительно 
древнем возрасте памятника, неоднородности слоя, вмещающего артефакты, 
и/или степени его изученности. Повышенный интерес и вполне обоснованные 
вопросы специалистов вызывают как сам характер предметов, представляющих 
каменные индустрии, так и неравномерность сохранности поверхностей различ-
ных групп артефактов.

во время проведения охотской международной археологической школы на 
сахалине осенью 2016 года, ознакомившись с коллекцией артефактов стоянки 
сенная 1, н.и. дроздов указал на неординарность некоторых разновидностей 
галечного сырья и предложил провести серию экспериментов для уточнения ха-
рактера следов их расщепления. результаты экспериментов подтвердили право-
ту точки зрения нынешнего юбиляра. действительно, оказалось, что на целом 
ряде галек, извлечённых из различных слоёв стоянки, следы обивки твёрдым 
отбойником имеют настолько неординарный вид, что их с трудом можно интер-
претировать как результат намеренного скалывания.

Признавая, что случаи подобного формообразования следов расщепления, в 
целом, достаточно редки, мы полагаем, что необходимость их изучения актуаль-
на не только лишь для стоянки сенная 1. 

Продукты расщепления одного из таких экспериментов представлены на 
рисунке 1 (рис. 1). Это поверхность ядрища (справа) и брюшко отщепа (слева), 
снятого с этой поверхности. традиционные признаки “намеренного скалывания” 
на обоих предметах либо слабо прослеживаются, либо вообще не очевидны: 
бугорок, ударная волна, радиальные трещины (усики) и изъянец отсутствуют. 
если на отщепе опытным глазом можно как-то опознать ударную площадку, и, 
отталкиваясь от неё, определить дистальный и проксимальные концы и края ско-
ла, то на ядрище эти признаки вряд ли читаемы. то есть, если бы перед нами 
были не результаты экспериментального расщепления, выполненного нами, 
мы с большой степенью осторожности выделили в качестве артефакта лишь 
данный отщеп. ядрище, скорее всего, было бы отнесено к продуктам естествен-
ного расщепления. если допустить, что в результате переотложения такие про-
дукты расщепления окажутся в той или иной степени окатанными, вероятность 
их определения в качестве артефактов, очевидно, будет ещё более низка.

аналогичная картина крайне невыразительных следов «намеренного расще-

Василевский А. А.,
Сахалинская лаборатория археологии 

и этнографии ИАЭТ СО РАН и СахГУ 
Гиря Е. Ю.,

ИИМК РАН, Санкт-Петербург

о специфике признакоВ намеренного расщепления 
кремнистых пород на стоянке дреВнекаменного Века 

сенная 1 (Южный сахалин)

Следы расщепления на многих предметах, извлечённых из слоёв стоянки Сен-
ная 1, имеют настолько неординарный вид, что их с трудом можно интерпре-
тировать как результат намеренного скалывания. Это удалось подтвердить 
результатами экспериментального расщепления. Признавая, что случаи подоб-
ного формообразования следов расщепления, в целом, достаточно редки, мы по-
лагаем, что необходимость их изучения актуальна не только лишь для стоян-
ки Сенная 1, но и для других памятников c аналогичными видами сырья. Причина 
слабой выразительности признаков “намеренного” расщепления на данном виде 
сырья состоит в относительно низкой степени его изотропности, а также в на-
личии многочисленных разнонаправленных мелких трещин внутри породы. Про-
исхождение их внутри кремнистой породы пока не ясно. Искусственное происхож-
дение как отщепов и чешуек, так и ретушированных изделий (орудий) стоянки 
Сенная 1 не вызывает никаких сомнений. Однако, как и на продуктах нашего экс-
периментального расщепления, мы не наблюдаем на их поверхностях целого ряда 
признаков “намеренной обработки” (отсутствуют и ударная волна, и изъянцы 
на ударных бугорках, и радиальные трещины). Ввиду особенностей расщепления 
местных разновидностей сырья, для успешного продолжения исследования ка-
менных индустрий стоянки Сенная 1, необходимо выработать и использовать 
специальные, наиболее эвидентные и применимые именно для данного памятни-
ка критерии выделения искусственных продуктов расщепления. 

Ключевые слова: сахалин, стоянка сенная 1, древнекаменный век, палеолит, 
сырьё, каменная индустрия, анализ каменных индустрий, трасология, сохран-
ность поверхности каменных орудий.

Vasilevsky A. A.,
Sakhalin Laboratory of Archaeology 

and Ethnography of IAE SB RAS and SSU, 
Yuzhno -Sakhalinsk

Girya Y. Y., 
IHMC RAS, St. Petersburg

on the SpeCIfIC SIgnS of IntentIonal proCeSSIng on 
SIlICeouS roCkS of the old Stone age SIte Sennaya 1 

(Southern SakhalIn)

Traces of knapping on many objects taken from various layers of Sennaya 1 site 
have so extraordinary appearance that they hardly can be interpreted as result of an 
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иллюстрации

рис. 1. Продукты экспериментального расщепления гальки из кремнистой 
породы со стоянки сенная 1. Фрагмент поверхности скалывания ядрища 
(слева). брюшко скола, снятого с данного участка поверхности скалывания 
(справа). Место приложения и направление удара указаны стрелками. 
расщепление с помощью твёрдого каменного отбойника. Эксперимент. 

охотская международная археологическая школа, 
сахалин, сентябрь 2016 года

рис. 2. ядрище из кремнистой 
породы со стоянки сенная 1, 

поверхность скалывания. 
Правая сторона поверхности 

скалывания – поверхность 
естественной трещины, левая – негатив 

скола, произведённого твёрдым 
каменным отбойником. 

Место приложения и направление 
удара указано стрелкой. Эксперимент. 

охотская международная археологическая 
школа, сахалин, сентябрь 2016 года.

пления» представлена и на ином ядрище (рис. 2). Правая его сторона сформиро-
вана плоской естественной трещиной, левая – это негатив скола, произведённого 
твёрдым каменным отбойником.

Причина столь слабой выразительности признаков «намеренного» расщепле-
ния на данном виде сырья состоит в относительно низкой степени его изотроп-
ности, а также в наличии многочисленных разнонаправленных мелких трещин 
внутри породы. Происхождение их внутри кремнистой породы пока не ясно.

как видно на примере ядрища на рис. 2, на некоторых отдельностях сырья 
стоянки представлено и иное – морозобойное растрескивание (от замерзания 
влаги и расширения льда в микротрещинах). как ни странно, поверхности таких 
трещин более гладкие, в результате чего на них читаются и «волна» и радиаль-
ные «усики». При этом, они характеризуются отсутствием чётко выраженной точ-
ки начала скалывающей, криволинейной траекторией, а иногда и разнонаправ-
ленными векторами развития скола (рис. 3).

начиная с первых лет исследования, в коллекции каменных предметов стоян-
ки сенная 1, в различных её слоях, выделяются группы предметов с различной 
степенью окатанности – отлаженности поверхностей, скругления рёбер и краёв. 
одним из наиболее ярких примеров совершенно не окатанного («свежего») из-
делия является двойное скребло (двулезвийный нож) найденный в слое 3 (рис. 
4). Это изделие из кремнистого туфа. судя по форме заготовки, с высокой степе-
нью вероятности можно предположить, что это – скол, полученный в процессе 
оформления крупного бифаса. в пользу этого свидетельствуют и очень острый 
угол скалывания и трапециевидная, расширяющаяся к дистальной части форма 
скола в плане. оба дивергентных края скола-заготовки обработаны относитель-
но регулярной мелкой приостряющей ретушью (рис. 5). широкая и тонкая (не 
глубокая) площадка скола, очень выразительный «микрокарниз» («lip”) на вен-
тральной поверхности, практически отсутствующий ударный бугорок, – всё это 
свидетельствует в пользу того, что данный скол был произведен относительно 
мягким, скорее всего, деревянным или роговым отбойником. то же самое мож-
но сказать и о технике выполнения ретуши – это ударная ретушь, сделанная мяг-
ким ретушёром. искусственное происхождение как самого скола-заготовки, так 
и ретуши на его краях не вызывает никаких сомнений. однако, как и на продук-
тах нашего экспериментального расщепления, мы не наблюдаем на его поверх-
ностях целого ряда признаков «намеренной обработки» (отсутствуют и ударная 
волна, и изъянец, и радиальные трещины).

исходя из приведённых выше аргументов, мы полагаем, что ввиду особенно-
стей расщепления местных разновидностей сырья, для успешного продолжения 
исследования каменных индустрий стоянки сенная 1 необходимо выработать и 
использовать специальные, наиболее эвидентные и применимые именно для 
данного памятника критерии выделения искусственных продуктов расщепления. 
существенную помощь в определении таких критериев могли бы оказать допол-
нительные экспериментально-трасологические исследования.

особое внимание следует обратить также на неравномерность сохранности по-
верхностей различных групп артефактов. сопоставление признаков естественного 
и искусственного расщепления на конкретных предметах в комплексе с определе-
нием степени сохранности (степени выветривания) их поверхностей, с нашей точ-
ки зрения, может стать ключом к выделению групп, формообразование которых 
происходило в различное время и по различным причинам. в качестве исходной 
основы для такого рода сравнений могут быть использованы как наиболее сохра-
нившиеся артефакты, так и результаты современных экспериментов.

литература
василевский. а. а.  2008. каменный век острова сахалин / а. а. василевский. –  

южно-сахалинск: сахалинское книжное издательство, 2008. – 412 с.
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рис. 3. Поверхность отдельности сырья кремнистой породы с
о стоянки сенная 1 демонстрирующая плоскость морозобойной трещины

рис. 4. двойное скребло (двулезвийный нож) 
из кремнистого туфа из третьего слоя стоянки сенная 1

рис. 5. ретушь на краях двойного скребла (двулезвийного ножа) 
из третьего слоя стоянки сенная 1
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represented only in two unique landmarks at that time, which gave a serial mate-
rial – Prshedmosti and Solutre.

In the Upper Paleolith longstanding contact between the groups, which was nec-
essary for consolidation of anthropological type under small numeral rate of popula-
tion increase, occurred comparatively infrequently. In all likelihood, a real social unity, 
on the analogy of hunting nation, was small local lineage group, which intermittently 
co-operated for hunting and observances. The formation of clearly differentiated and 
more harmonious complexes of features (racial features) can be linked with the in-
crease of the number of groups and the strengthening of contacts between them at 
the Neolithic time and beyond. It is another matter that we can state the actual ex-
istence in the past of certain morphological craniological complexes whose role in 
shaping of the features of subsequent generations of the population requires special 
consideration in each individual case.

In any case, the existence of the variant peculiar to the skull of “Kostenki XIV” on 
the territory of the Russian Plain can be considered as a reality, as its excellent pres-
ervation, excludes any doubts that have arisen in reference to many archaeological 
finds, particularly to “the Negroid Grimaldi” because of poor preservation of skulls.

One last thing, recent studies have shown the antiquity of the samples from “Kosten-
ki XIV”. The date, which the authors of the article in “Science” give us – 38684 – 36262 
years ago. Besides, paleogenetics succeeded in sequencing DNA from the sample and 
revealing that it contains Neanderthal DNA, at that in a larger proportion than modern 
Europeans do.

Vasilyev S. V.,
The Institute for Ethnology and Anthropology of RAS, 

Moscow, vasbor1@yandex.ru 
Borutskaya S. B.,

The Moscow State University, 
Moscow, vasbor1@yandex.ru

the overall Study of the moSt anCIent homo SapIenS 
from koStenkI xIv

In Kostenki – “the pearl” of Russian Paleolithic age- more than 60 settlements 
which occurred at different eras and belonged to the different cultures were discov-
ered and investigated at various degrees. That was Kostenki that provided us the fact 
of archeologists’ extraordinary luckiness, when within three years four burials of Up-
per Paleolithic layer were discovered, three of which were opened and researched 
by A.N. Rogachev. Today 5 burials of Upper Paleolithic layer were found in Kostenki, 4 
of them were discovered in early 50th , and another burial of a child was detected in 
practically 20 years.

The burial “Kostenki XIV” (Markina Gora) represents unique phenomenon of com-
pleteness and state of conservation of the skeleton. Anthropological studies of skel-
eton and skullcap have identified the following facts. The face is very low (common 
height nasion-gnation 98mm). The width between lateral boarders of jugal bridges is 
small too – 132 mm, nevertheless it is bigger than the width of the cranium (128 mm). 
Fossa canina are represented quietly but they are obvious enough, the deepness of 
the left one is 5,1mm. Chin boss is presented , although, in general, the chin doesn’t 
project strongly – the angle between the line of infradentale-pogonion and basalis 
plane is 80о ( the angle of modern type of European is about 70°). The teeth are small, 
smaller than normal dimensions of the modern type of a human being. Brow ridges 
are strongly developed, though it doesn’t form the supraorbital ridge. The forehead is 
comparatively narrow (93mm) and straight. The height of the cerebral cranium basi-
on-bregma is not large – 129 mm, but is 1mm more than its transversal diameter. The 
measurements of the height of calvarium give us small dimensions, but they don’t no-
wise go beyond variations of modern human. The occiput is roundish, anterior margin 
of the foramen magnum, when aligning in  frankfort horizontal plane is situated higher 
than posterior. Other parts of skeleton don’t have any neanыderthaloid features, ex-
cept for the very strong inclination of the articular surface of tibia: angle of retrover-
sion is about 220–230. The proportions of extremities are quiet modern.

V.P. Alekseev considered the skullcap “Kostenki XIV” as an illustration for pro-
cesses of race genesis inside of western heart of race’s formation, where, according 
to him, original variants of Negroids, Australoids and representatives of European 
ethnicity were formed. When hypothesizing that Australoid complex of craniologi-
cal characteristics is morphologically intermediate between craniological complexes 
of Caucasoid and Negroids, V. P. Alekseev comes to the point that the formation 
of modern type of a human being in the western heart of race’s formation passed 
through the phase of foundation of the Australoid complex. Populations of such 
Protoaustraloids entered sporadically southern European regions from where oc-
curred the colonization of East European Plain. V.P. Alekseev, on the one hand, holds 
a view of V.V. Bunak about craniological polymorphism of European population of 
Upper Paleolithic layer. On the other hand, in his work of 1978, he recognized the 
differentiation of European population of Upper Paleolithic layer which was clearly 
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at the edge: aCheulean expanSIon In the mIddle of europe

Acheulean paleogeography and its paleoanthropological interpretation is a hotly 
debated topic. Whereas Africa clarly represents the core area of the Acheulean on 
a global scale, Eurasia was only partly occupied by this technocomplex. External 
Acheulean boundaries (as outlined by Movius) are being precised for several decades. 
In Asia, vast territories in central and eastern part of this continent play a crucial role 
in these discussions. In Europe, one observes a clear division between the classical 
Acheulean in the west and southwest, in contrast to sporadic occurence in center, 
southeast and east of the continent. 

Central Europe is one of the regions along the boundary. Here, the Acheulean 
technology differs from the more widespread small-dimensional, pebble and flake 
technologies of the Middle Pleistocene (Vértésszölös and Bilzingsleben). In the wes-
tern part (present-day Germany), certain Acheulean sites provide chronostratigraphic 
background (the easternmost one being Markkleeberg), but along the eastern peri-
phery (Czech Republic, Slovakia, Poland), comparable assemblages originate mainly 
from surface surveys. Here we present three of the easternmost sites in detail, namely 
Bratislava (W Slovakia), the Bečov area (NW Bohemia, Czech Republic) and the Stvolín-
ky – Holany area (N Bohemia, Czech Republic). 

Chronology. Basing on techno/typological features, these sites may be classified 
as Early Achelean (Bratislava) and Evolved Acheulean (Bečov II, IV, Stvolínky-Holany). 
Comparable French and German chronologies may serve as points of reference. 

raw materials. The potentially earliest assemblages with bifaces used local mate-
rials of lower quality such as quartz.  After the Evolved Acheulean horizon has been 
established in the highlands of southern central Europe, the quartzites, available in 
various outcrops, predominated; abondance of material at place was a precondition 
for extensive usage of the prepared core technology. In the glaciated northern central 
Europe, various silicites („flints“) of glacial origin became more frequent. 

technology. The Early Acheulean assemblages (Bratislava) only include simple bifaces 
associated to cores, choppers and flakes, with no evidence of core preparation techniques. 
The Evolved Acheulean assemblages clearly document standardized bifaces in context of  
prepared-core technologies, including the Levallois technique and the Kombewa technique 
(Bečov II, Stvolínky I and II, Srní). The local quartzites suit well to this kind of production. 

typology. Whereas the early Acheulean industries only provide simple handaxes 
associated to unstandardized (or even dubious) pieces, in the Evolved Acheulean as-
semblages the diagnostic bifaces and cleavers make part of standard typological con-
texts with sidescrapers, endscrapers, notches and denticulates. 

the acheulean expansion. Acheulean paleogeography, as recorded in present-day 
Czech Republic, Slovakia and Poland, creates a kind of eastern-exposed “peninsula” of 
more western centers. However, this pattern does not coincide with paleogeography 
of Homo heidelbergensis (or any other human fossil taxon that could have existed in 
Europe during the Middle Pleistocene). Homo heidelbergensis, as the dominating and 
more widespread human species in Europe of that time, appears in context of both 
the Acheulean and the small-dimensional industries (the latter being best attested at 
Bilzingsleben and Vértésszölös). 

Bae, Kidong,
Professor of Hanyang University 

and Director, Institute of East Asian Archaeology, Korea

datIng Chongok BaSalt and datIng paleolIthIC InduStrIeS 
In the hantan-ImjIn rIver BaSIn, korea

In East Asia, few Paleolithic sites have been found in basalt geology which is very 
useful for establishing chronology of stone industries in the area. The Hantan-Imjin 
river basin had been filled by lave flows at least couple of times during the Middle 
Pleistocene and formed geology of river basin. The basalt has been dated many time 
by different dating techniques. Currently, chronometric dates of basalt in the basin 
are clustered to two concentrations with some variation in their range of dates: 0.15 
MYA for the Chatan Basalt and 0.5 MYA for Chongok Basalt. The result is supposed to 
represent two major flows in the Middle Pleistocene, which were originated from a 
small volcano in the Cheolwon-Pyonggang plateau in the upper reach of the Hantan 
river.

As most of Paleolithic localities in the basin have been found on the top of the basalt 
bedrock. Dates of the basalts are very critical to understanding the lower boundary of 
the age of industries from sites. Paleo-geomorphological reconstruction of the basin, 
attempted by the Korean-Japanese expedition team indicates that the Chatan Basalt 
overlain the older Chongok Basalt in the area of upper reach of the Hantan river in the 
Pocheon County. In the Yeoncheon County, the Chatan Basalt flew along the ancient 
river channel and leave higher part of the the Chongok Basalt uncovered. This is the 
reason why much older age dates were obtained from the sediment at the Chongokni 
site, while younger dates, mostly younger than 0.1 MYA from the sites in the Pocheon 
County. Therefore, most of chronometric dates can be understood as more or less 
stable representation of real age of each layers excepts some dates obtained in early 
stage of researches and unreliable methods. 

Distribution of Chronometric Dates from Basalt in the HIRB
 

Distribution of Chronometric Dates from Basalt in the HIRB 
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aSSemBlageS of Small flake ImplementS from 
South ChIna and SoutheaSt aSIa

In South China (defined here as an area in the south of the Five Ridges) and South-
east Asia, the Paleolithic industries are known as Chopper-Chopping Tool Complex or 
Pebble-Tool Industry. Stone tools are often made on cobbles, and most of them are 
choppers. They are large and heavy. However, in the Upper Palaeolithic, small flake 
implements dominating the assemblage were found at some sites in this region. These 
sites can be represented by Bailiandong in South China and Nguom, Lang Rongrien in 
Southeast Asia. 

Bailiandong cave is located in Liuzhou of central Guangxi, South China. It is a prehis-
toric site which spans in time from late Palaeolithic age to Neolithic age. Human fossil 
teeth, stone artifacts, pottery and animal fossils were unearthed from this site, which 
can be divided into five phases. Phase 1 phase 2 and phase 3 belong to Upper Palaeo-
lithic age, while phase 4 and phase 5 Neolithic age. Two series were identified in the 
stone artifacts: pebble tools and small flake implements. Technologically and typologi-
cally, the pebble tool series belongs to the Pebble-Tool Industry in South China, while 
the small flake implement series is a new assemblage which is rare in South China. 

The raw materials for making the small flake implements are nearly flint. Direct 
percussion and rare pressure technique were used to detach flakes. No prepared plat-
form was found with cores. Retouched flakes are in a small number, and are often 
unifacially made. The tool types are scrapers, points etc., small in size, often with the 
length between 2–3 cm. This is in sharp contrast to the pebble tools. Although small 
flake implements continued to exist in phase 2, it decreased in number, and in phase 3 
it dropped to a small number and the pebble tools became predominant.

Nguom rockshelter is located in Northern Vietnam. Three assemblages from dif-
ferent stratigraphic layers were identified at this site. Stone artifacts from layer 2 and 
layer 3 belong to Hoabinh Culture and Sonvi Culture respectively, while those from 
layer 4 and layer 5 belong to a new industry which was termed as Nguom Culture 
which was dated between 40 000BP and 23 000BP. Raw materials of the stone arti-
facts are mainly flint. Direct percussion is the only method for tool making. Retouched 
implements are many, small in size, and most of them were unifacially made on flake. 
Tools include choppers, scrapers and points with scrapers predominant. 

Lang Rongrien rockshelter is located in southwestern Thailand near the Malaysian bor-
der. Excavation of this site uncovered a 3.5-m-thick deposit comprising 10 stratigraphic 
units with a time span from 2 530 to 43 000BP. Three phases were identified among the 
cultural remains. Phase1 is corresponding to Upper levels (unit 1–4) and belongs to the 
latter half of Holocene. Phase 2 is corresponding to Middle levels (unit 5-6) and belongs 
to the Hoabinian. Phase 3 is corresponding to Lower levels (unit 8–9) and belongs to Up-
per Palaeolithic. The stone assemblage of Phase 3 is primarily of small flake tools. Raw 
materials of the stone artifacts are mainly chert. Direct percussion is the only method for 

SeSSIon 1: 

from lower to upper paleolIthIC 
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Cultural dynamIC of emergenCe and dIffuSIon 
of homo SapIenS In korea

This article describes the regional characteristics of blade tool assemblages in 
Korea and presents a general overview of human migrations into the Korean Peninsula 
based on recent research. Paleolithic sites with blade tool assemblages are rare in East 
Asia except for the Altai and other regions of Siberia, and Shuidonggou in North China. 
At the end of 1990, the remains of a typical blade tool industry were found at the site 
of Koreri, Milyang City. For the last 10 years, several important sites have been found 
in South Korea.

IUP(initial Upper Paleolithic), which has some of the characteristics of the global 
culture, has been recently defined(Kuhn, S. 2016; Kuhn et al. 1999; Kuhn·Zwyns 2013). 
IUP has over 40ka chronological records, and it designates blade tool industry related 
to the Levallois technology. From the perspective of diffusionism, it seems to originate 
from Middle East area and it is confirmed that the traces of IUP culture also appear in 
Middle and Eastern Europe, Altai in Siberia and Northern China(Gao, 2016; Zwyns et 
al. 2016).

Altai area is one of the origins of blade tool industry, which represents IUP in North 
Asia. It is assumed that Homo sapiens altaiensis tried various ways to systematize 
how to manufacture blade tools in this area. Also, there is high probability of finding 
already well-known Karakol variant and Kara-Bom variant and even some remains with 
the combination of these two variants(Derevianko 2005, 2011). Such diversity could 
happen when blade tool industry was in the process of getting settled technologically, 
and this might be called “origin effect”. Therefore, it is too early to divide Upper 
Paleolithic in Altai area into IUP and EUP, one of the other chronology systems(Zwyns 
2012). Rather, even with some differences in chronological recordings, it is essential to 
examine the technological diversity during IUP and how the blade tool industry settled 
down in this region.

Recently, the remains from around 40ka have been discovered in Northeast Asia. 
According to the absolute dating evidence, these two cultural variants are dated 
earlier than 40ka B.P.. The blade tool industry of the Altai spread to other regions of 
Middle and East Siberia and affected the blade tool industry of the Shuidonggou(SDG) 
in Ningxia, North China. These cultural activities were from 35 to 20 ka B.P., which 
is older than had been previously concluded(Liu et. al. 2009). Recent re-dating of 
SDG localities 1 and 2 now places the age of the early occupation phase much closer 
chronologically to the Mongolian and Siberian sites(Madsen et. al. 2013; Nian et. al. 
2013). 

The characteristics of Korean blade tool industry between 45ka and 30ka, including 
the fourth cultural layer in Suyanggae Loc. VI(Lee yj et al. 2014), show some aspects 
of blade tool industry unaffected by Levallois technology(Lee HJ 2015a·b; Lee HJ·Lee 
SS 2014). These consistent characteristics demonstrate that the Korean blade tool 
industry was intrusive, and probably the result of migration from Siberia via a steppe 

tool making. Retouched implements and utilized flakes consist of the majority of the stone 
artifacts. Types of the tools are choppers, scrapers, knives and gravers with scraper pre-
dominant. Most of the tools were unifacially made on flake. 

Contrary to the long-standing, uninterrupted Chopper-Chopping Tool Complex or Peb-
ble-Tool Industry in South China and Southeast Asia, the aforementioned assemblages 
from this region are primarily of flake tools. These assemblages are characterized by an 
extensive use of small, irregular flake implements. The occurrence of small flake imple-
ments in the Upper Palaeolithic in South China and Southeast Asia may be due to the 
change of climate and migration of prehistoric men. Data from the Niah Cave in Malaysia, 
the Tabon Cave in Philippines and the Nguom Rock shelter in Vietnam indicates that a cold 
and arid phase took place from 32000–23000BP. But the degree of climate change was 
enough to change the subsistence (which resulted in the change of the tool-kit) or not re-
main to be questioned, for in South China and Southeast Asia, sites from which small flake 
implements were found are few and far between. Assemblages from many sites of this 
period, especially the open-air sites in this vast region belong to the Pebble-Tool Industry. 
The reasonable interpretation may be that groups of the prehistoric men from the north-
ern areas (southwestern China and north of the Five Ridges) migrated into South China 
and Southeast Asia during the cold phase, bringing their technology with them and made 
these small flake implements which were suitable to the somewhat changed subsistence 
strategies at this period. 
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route from the Altai to the Russian Far East. This can be the evidence to prove that the 
anatomically modern human settled down in Northeast Asia including Korea after the 
fixation of blade tool industry. These new absolute dating data show that migration 
process was very fast to the eastern area such as North China and Korean peninsula.

This article describes the regional characteristics of blade tool assemblages in 
Korea and presents a general overview of human migrations into the Korean Peninsula 
based on recent research. Paleolithic sites with blade tool assemblages are rare in East 
Asia except for the Altai and other regions of Siberia, and Shuidonggou in North China. 
At the end of 1990, the remains of a typical blade tool industry were found at the site 
of Koreri, Milyang City. For the last 10 years, several important sites have been found 
in South Korea. Around 40ka B.P., blade tool assemblages appeared in the Korean 
Peninsula while the pebble tool tradition still existed in the early Upper Paleolithic. 
Most heavy-weight tools disappeared at typical blade tool sites. These consistent 
characteristics demonstrate that the blade tool industry was probably the result of 
migration. There is no evidence that a microblade industry(25~10ka) replaced the 
blade tool industry in Korea. Rather, these two cultures were probably produced by 
different populations who migrated into the Korean peninsula. When groups using 
microblades rapidly spread out to the entire Korean peninsula, the blade tool industry 
still coexisted from ca.25ka to 15ka B.P.
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StratIgraphy, Chronology and paleovegetatIon 
of the paleolIthIC SIteS In the keum-mIho rIver BaSIn 

(kmrB) In korea

I. Introduction 
The low fluvial terrace in the midstream of Keum-Miho River Basin (KMRB) is 

located below 35m asl and mainly composed of subrounded gravels and channel sands 
with some intercalations of backswamp organic muds or peaty clay layers (Kim, et al, 
2000; Kim et al, 2008b). In particular the basal level of the gravels of low fluvial terrace 
reaches at about 25~30m in middle part of Miho River, and it can be categorized as 
thalassostatic terrace formed since the Last Interglacial (MIS 5e) (Kim et al, 2001; Kim 
and Lee, 2006). The paleoshoreline in the west coast of the Korean Peninsula may 
have been uplifted up to 26.5 m above current sea level since the Last Interglacial 
(MIS 5e), when we assume the uplift rate of 0.14~0.21 m/ka may be applied to the 
western part of Korean Peninsula (kim et al, 2008b). 

In Korean Peninsula Upper Pleistocene terrace deposits are well developed in 
the Keum-Miho River Basin (KMRB), and particularly at the foothill of the mountain 
Geosols are prevailed in a number of paleolithic sites. In some paleolithic sites fluvial 
terrace deposits are pronounced at the elevation below ca 30 m (asl) in the Keum river 
basin; The relative height of terrace gravels are about 15 m above the present river 
bottom (kim et al, 2000). 

In fact these Geosols are used as mapping units in USA ((North American Commission on 
Stratigraphic Nomenclature, 2005) and marker horizons of the Last Interglacial (Sangamon 
Geosol) and the Last Glacial (Farmdale Geosol). Geosols can be defined as unconsolidated 
soil-stratigraphic units based on bio- and physico-chemical properties of paleosoil on 
the basement rocks. They are composed of the yellowish brown paleosoils, dark reddish 
brown or brown paleosoils, and dark brown paleosoils in the stratigraphic order, which are 
indicative of relatively cold and dry climate than the present.

In this paper we aims to explaining the site geomorphic and sedimentary process 
as well as Geosol formations in the Keum-Miho River Basin (KMRB) (Fig. 1); Particularly 
some fluvial sand and gravel deposits as indicators of terrace system are explained in 
Mansuri and Sorori sites of Cheonju area.

II. terrace system based on morpho-sedimentary deposits
In the Keum-Miho River Basin (KMRB), particularly at the Mansuri site at Cheongju 

area and Miho-dong site at Daejeon area, fluvial rounded gravels derived from the 
middle fluvial terrace were mantled at the old fluvial landscape distributed at the 

Eunjeong, Kim

morphologICal dIverSIty and funCtIonal 
dIfferentIatIon of tanged-poIntS 

focused on Suyanggae, jingeuneul and yongsan dong site in the 
korean peninsula

A large number of (281) Tanged-points have been excavated in the Korean 
peninsula. In this study, I examined the sizes of tanged points, the direction of the 
debitage remaining on the upper face (dorsal), the remaining parts of the blank, and 
the retouch levels of tangs and side-edges. And I conducted a cross analysis between 
analysis items to examine correlations in morphological change aspects of stone 
tools and to identity the causes of such morphological diversity in a series of working 
processes of ‘manufacturing, use, breakage and repair’.  As a result, I presumed the 
morphological diversity of tanged points has been derived from correlations between 
the remaining parts of the blank and the retouch level of side-edges. 

In order to find out the main functions of tanged points, I examined the change 
relations between the morphological symmetry and tool axis by targeting stone tools 
that underwent repairing processes. In case of stone tools in a complete shape with 
the whole blank remaining, I analyzed the manufacturing process of tanged tools. I 
checked the repairing (recycling) methods of tanged points by observing complete-
type stone tools with the partially remaining blank. Based on correlations between 
the downscaling of the remaining part of the blank, the presence or absence of axis 
transition, and symmetry, I classified them into two categories: ‘reproduced stone 
tools (tanged point)’, which maintain the same function, and ‘repurposed stone tools’, 
of which the function has been changed. 

The tanged point is a thrusting tool which has a long flake symmetrical with the 
vertical axis comprising the blank and has a tang formed by blunting on the edges of 
the both sides of the proximal part, and has a sharp blade formed where the edges of 
both sides of the distal part meet with the blank axis. Repurposed stones tools, which 
have some remaining parts of the blank and preserve the tang, has a remarkably 
smaller number compared to tanged points. Given this, I can assume that the purposes 
of stone tools have changed in the breakage and repair processes of tanged points, 
depending on the conditions of the remaining blanks. In this study, I named those 
stone tools which were recycled from broken stone tools as ‘tanged tool’ to distinguish 
them from ‘tanged points’. In addition to this, the morphological characteristics of 
stone tools are associated with their functions, and according to blade shapes and 
symmetry, those with thrusting blades are classified as ‘tanged points’, while those 
whose blades are repurposed for piercing and cutting are classified as ‘tanged tools’. 

Key words: tanged points, morphological diversity, manufacturing and repair, 
reproducing and recycling, tanged-tool 
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33.5~28.1 ka), represented by the mixed forest replaced by deciduous broadleaved 
one in general, predominating cool-loving oak tree on mountainous area indicative of 
temperate climate conditions. 

These cool to cold climatic conditions were indicated by well-representing non-
arboreal pollen together with pine and cold-tolerant oak trees. Pollen zones reflect 
paleovegetation change respondinf to climatic and environmental changes during 
the MIS 3 of the Last Glacial. In addition palynological assemblages, halophilous 
herbaceous plant such as Chenopodiaceae, Gramineae, Cyperaceae and Artemisia, 
combined with freshwater- and marine-algae of dinoflagellates and acritarchs present 
throughout the whole section, suggest that the Naeheungdong old wetland deposits 
were formed at coastal backswamp during the Last Glacial.

At the midstream of the KMRB Bokdaedong-sorori sites of Cheongju city area old 
fluvial deposits are composed of the sand and gravels on the low fluvial terrace of about 
12 ~ 14 m above Mihocheon river bottom. organic muds of backswamp was identified 
and radicarbon ages of the peaty clays indicate 43,600~52,990 yrBP (uncalib.)

At the southern part of Sorori site in Cheongju city area, Bokdaedong Paleolithioc 
site is well known of old fluvial wetland deposits (backswamp organic muds) (Yi et 
al, 2007a; Kim et al 2016) (Fig.5); Organic muds or peats of the Last Glacial period 
were found above the fluvial sand and gravel deposits of the KMRB and two typical 
paleovegetation are manifested in organic peaty clay layers based on palynological 
production. It may indicate that relatively cool and boreal climate was prevailed 
during the MIS 4 and MIS 3, on the basis of two pollen zones (Kim et al, 2000, 2015a); 
1)Pinus-Picea-Betula-Ulmus- Quercus zone (62~55? ka), typified by the mixed conifer-
deciduous broadleaved forest on mountain-hillslope, showing water-loving sedge and 
tree on backswamp of old fluvial area, and reflecting cold temperate climatic condition. 
2) Poor pollen production zone, 3) Pinus-Larix-Quercus-Tilia zone (cool~temperate, 
50?~42 ka). indicating generally warming climate (cold to cool temperate), encouraging 
to keep mixed conifer-deciduous broadleaved forest on mountain-hillslope. but water-
loving grasses were replaced by dry-tolerant grasses, due to changes in humidity and 
depositional setting. Predominant non-arboreal pollen in overall pollen assemblages 
indicate that cool to cold climates were prevailed in Bokdaedong Paleolithic site during 
the early Last Glacial period. 

Lastly at Sorori Paleolithic site of Cheongju city area 3 peaty clay layers are well 
defined with the dominance of Gramineae (Poaceae) in the lower part of Young Fluvial 
Sequence (YFS). Sorori wetland is associated with YFS since ca 20 ka, and characterized 
by transition of paleovegetation mainly from dominance of Gramineae (Poaceae), 
through evergreen conifer (Betula-Abies-Piceas) towards broad-leaved deciduous 
(Alnus-Quercus)(Fig.6). The YFS includes the lowermost peaty clays (ca 17~17.5 ka), 
middle peaty clays (12-15 ka), and humic Geosol in the transitional period (ca 10ka) of 
initial Holocene (~ 12 ka). Sorori Peaty clay layers were dated 12,920∼17000 yrBP. It 
indicates a repetition of warm-humid and cool-dry prevailed in the Sorori site during 
the post-LGM. IN sorori site proto-rice seeds, as Oryza Sativa (?), dated ca 12,000yrBP 
by AMS radiocarbon (Kim et al, 2012; Kim et al, 2015a). It may be very significant to 
notify that latest Pleistocene rice seeds were produced in the Sorori site of the KMRB, 
and it may be linked to domestication of rices in the western part Korean Peninsula 
(Kim et al, 2015a). 

v. Summary and Conclusion
It can be assumed that the low fluvial terrace (or the 2nd fluvial terrace) at Mansuri-

Sorori-Nosanri Paleolithic sites was formed under the influence of the fluctuations of 
paleo-shoreline since Marine Isotope Stage (MIS) 5e. The Geosols prevailed on the 
fluvial sedimentary deposits along the KMRB was mainly formed during MIS 2 ~ MIS 4 
of the the Last Glacial period.

level of about 30m above the river bottom of the KMRB (Kim et al, 2015b). The low 
fluvial terrace is also developed particularly at the level of about 10 ~15 m above 
river bottom near Cheongju city and Daejeon metropolitan city areas. At Mansuri site 
1 soil-sedimentary profile (Q28) is characterized by the fluvial gravel and sands, sandy 
muds and yellow, reddish brown, dark brown Geosols in the stratigraphical order (Lee 
et al, 2013; Kim et al, 2015a) (Fig. 2). The old sand and gravels are distributed at the 
level of about 16 m above the river bottom and regarded as low fluvial terrace, formed 
since the Last Interglacial MIS 5e). The OSL ages of the fluvial saads and sandy muds 
as Geosoils range >108 ka ~ 75 ka in Q 28 profile. A number of large stone tools were 
excavated at Mansuri sites 1 ~ 14 and Cultural Layer (CL) is temporarily concentrated 
at the Last Glacial ranging MIS 4 ~ MIS 3 (ca 67~35 ka). The chronology is relatively well 
defined based on a numerical of radiocarbon or OSL datings of the excavation profiles 
of site 10 (44~49 ka), site 12 (ca 31~35 ka) and site 14 (ca 56 ka).

III. geosol formations of the last glacial period 
Landscape in the KMRB fluvial sand and gravel deposits are overlain by slope sediments 

as indicators of Geosols, which are well indentified in Naeheungdong site (Gunsan area), 
Seokjanri site (Gongju area), Mansuri-Sorori-Nosanri sites (Cheongju), and so on. Some 
slope sediments on the fluvial terraces are indicators of Geosol, particularly in Masuri-
Sorori-Nosanri sites in Cheongju area (Lee et al, 2015; Kim et al, 2015). 

Two typical Geosols are designated in the Cheongju Area (Fig. 3); The lower Geosol 
which is relatively short and discontinuous but attacked even the weathered part of 
basement in many cases. It may be interpreted to be formed during the interstadial of 
the Last Glacial Period (MIS 3, 55~35Ka) in Sorori site, Mansuri site, Nosanri site, and 
so on. The upper Geosol, prevailed in the KMRB, is typified by a number of craking 
polygons, ground veins and/or frost crack. The upper Geosol are impregnated with 
Fe-Mn concentrations in soil solum and horizontal laminar structures are in common. 
Lower cryoturbated Geosols are either on the weathered basement or over the Last 
Interglacial Red Geosol, prevailing at the altitude below 30m above present river bed 
of the KMRB. The lower Geosol is characterized by verical veins and cryo-dessication 
cracks originated from the dry and cold climate regime (Fig. 3). The upper Geosol, 
showing brown to dark brown, indicates suboreal steppe landscape of the LGM (MIS 
2) at many Paleolithic sites in KMRB in Korean Peninsula. It is assumed that during the 
Last Glacial Period winter monsoon was more activated than now in Cheongju area, 
and a number of seasonally freezing and thawing grounds were generated to form 
several horizons of Geosols. 

Iv. vegetation as paleoclmate indicators 
In the KMRB Last Glacial organic mud deposits are regarded as indicators of fluvial 

wetland and the paleovegetations, which can be explained by palynological evidences 
identified in some paleolithic excavation sites, including Naeheungdong site in Gunsan 
area (Yi et al, 2007b), Sorori site (Kim et al, 2000, 2015a), and Bokdaedong site (Yi et al, 
2007a) in Cheongju area. Particularly in the downstream oart of KMRB Naeheungdng 
Paleolithic site shows Last Galcial slope deposits ( >50 ka), old coastal wetland organic 
muds (49~31 ka) and Geosols derived from the hillslope deposits and eolian deposits 
(ca 20 ka) in the lithostratigraphical order.

Among them the old coastal wetland organic muds are composed of such typical 
pollen zones in the Naeheungdong Paleolithic site (Yi etal, 2007b; Kim etal, 2016) (Fig.4); 
1) Pinus- Picea Zone (cool, 36~35.8 ka), indicative of the mixed conifer-deciduous 
broadleaved forest on mountain-slope under cold temperate climate conditions. 2) 
Pinus-Quercus Zone (cool-transitional temperate, 35.8~33.5 ka), represented by mixed 
deciduous broadleaved-conifer forest with dominant cool-loving oak on mountain-
slope reflecting temperate during the transition period. 3) Quercus zone (temperate, 



30 31

Rybin E.,
Institute of Archaeology and Ethnography SB RAS

Khatsenovich A.,
Institute of Archaeology and Ethnography SB RAS

Zwyns N.,
University of California, Davis, USA

Gunchinsuren B.,
Institute of History and Archaeology 

Mongolia Academy of Sciences

tolBor 21 SIte: a new paleolIthIC SequenCe from 
northern mongolIa

This paper is devoted to results of the excavation of multilayer Paleolithic site 
Tolbor 21 in Northern Mongolia. Site is located in the right tributary of Selenga River, 
in Ikh-Tulberiin-Gol River valley. Site was found at 2011 and excavated at 2015 and 
2016. During the excavation were identified athe complex spatial and stratigraphic 
situation on this vast site. As a result of exploring works in the western part of site 
the presence of four cultural horizons containing  Late Upper Paleolithic – Early Upper 
Paleolithic – Middle Paleolithic (?) assemblages was revealed. The second cultural 
horizon is presented by flake industry of final stage of Early Upper Paleolithic. These 
layers has two 14Cdetermination by39 240 ± 360 (MAMS-14936) and 44 640 ± 690 
(MAMS-14933) (uncal.) BP.

Excavation in the eastern part of site uncovered the presence of five cultural 
horizons: from the Late Upper Paleolithic to the Initial Upper Paleolithic. Combustion 
structures with clear microstratigraphy from horizon 3B are firstly presented in the 
Initial Upper Paleolithic of Tolbor valley. During the excavation of the test trench 
centripetal core and flake with facetted striking platform were revealed into the layer 
of dark brown clay loam (possible paleosoil). Artifacts were buried at a depth of 6 m 
from the modern surface and 4,5 m from the lowermost cultural layer of the Eastern 
excavation area. Before this, all of the known assemblages in the valley were associated 
with the different stages of the Upper Paleolithic. Following on from the stratigraphic 
position of these artifacts it can be supposed that they relate to the earliest cultural 
strata in the Northern Mongolia.

The Geosols as soil-stratigraphical units may apply to the Paleolithic site site-
forming processes, the AMS radiocarbon ages of which may be used to support the 
chronology for site soil-sedimentary formation (Kim et al, 2000; Kim et al, 2012) during 
the Last Glacial period.

Paleovegetation change of the Last Glacial period it may be interesting to note that 
old wetlands were formed at the trasitional period between the stadial (cool~cold, dry) 
period and the interstadial (cool ~temperate, relatively wet), which can be supported 
from a number of the palynologcal evidences (Fig. 7); 

1) Pinus-Picea-Betula-Ulmus-Quercus zone (cold~temperate, 62~55? ka) covering 
from MIS 4 to MIS 3 transition in the Bokdaedong site (Cheongju city). 

2) Pinus-Larix-Quercus-Tlia zone (cool~temperate, 50?~42 ka), ranging from early 
MIS 3 to middle MIS 3, 

3) From Pinus-Picea Zone (cool, 36~35.8 ka), through Pinus-Quercus Zone (cool-
transitional temperate, 35.8~33.5 ka), to Quercus zone (temperate, 33.5~28.1 ka) 
ranging the late middle MIS 3 to Late MIS 3. 

4) Dominance of Gramineae (Poaceae) - Betula-Abies-Piceas (evergreen conifer) - 
Alnus-Quercus (broad-leaved deciduous), characterizing transition from cool~cold and 
dry to warm and wet paleovegetation after the Last Glacial Maximum (MIS 2 ~ MIS 1).

Lastly in the KMRB Paleolithic stone tools such as bifaces, polyhedron and 
choppers, flakes, bords, scrapers and needle tools excavated from the Masuri, Sorori 
and Nosanri sites in Cheongju area change progressively from a relatively heavy and 
large stone tools to small stone tools represented by flakes, blade, and micro-blade. 
The transitional period between lower and upper Geosols (35-22ka, MIS 3-2) may be 
representative of the middle to late upper Paleolithic boundary particularly at the 
Sorori site, and the association of s to n e  a r tefa c t s  a n d  G e o s o l  ev i d e n c e s 
may be further examined in the other Paleolithic sites in the KMRB. 
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methods and materials
All spatial observations were made by identifying the spatial connections between 

individual lithic artifacts within the cultural units. Identification of “connections” 
between the products of reduction belonging to a single group of raw materials was 
first carried out by the method of refitting, and second, by the analysis of petrographic 
features of the artifacts (raw material and refitting units. The first method made it 
possible to establish the relationship between the fragments of a single artifact or 
several artifacts belongings to one reduction sequence. The second method involved 
uniting the artifacts into groups according to their raw material using their petrographic 
characteristics (texture, color, type of cortex, etc.). Specific features of stone raw 
materials, predominantly represented by pieces of black and grey fine-grained cherts 
(of effusive origins) [Kulik et al., 2003], which were used by the inhabitants of the site, 
make it possible to successfully use both approaches.

The analysis of the archeological assemblage belonging to habitation levels 1–6 
(1876 items) made it possible to arrange the artifacts in accordance with their raw 
material groups using the method of refitting and petrographic analysis (Table 1).

fig. 1. Kara-Bom site. Stratigraphic profile along the gridline I
 (modified after Derevianko et al., 2000)
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new StratIgraphIC dIvISIon of Iup-eup aSSemBlageS 
of the kara-Bom SIte (ruSSIan altaI) aCCordIng to the 

reSultS of SpatIal analySIS and refIttIng StudIeS

Introduction
The assemblages of Kara-Bom, the open-air multilayered Paleolithic site, deserve 

special attention in the context of research on lithic technologies of the Initial Upper 
Paleolithic in Northern Asia. New research in the spatial and stratigraphic structure of 
Kara-Bom has resulted in the data presented in the article.

Research on the site is associated with the discovery and excavation in 1992–
1993 of archeological materials occurring in well-preserved deposits located under 
a steeped schist cliff in the Excavation Area 4. At that time for this area of site were 
obtained a series of 14C dates, arranged in direct chronological order [Goebel et al., 
1993]. Two Middle Paleolithic culture-bearing horizons (not analyzed in current 
publication) and six Upper Paleolithic habitation levels were identified [Derevianko 
et al., 1998]. The culture-bearing deposits of the Upper Paleolithic were excavated 
over an area of about 28 square meters. The following feature was discovered for the 
culture-bearing deposits of the site – the farther from the cliff, the greater was the 
degree of disturbance and mixing of layers. 

Upper Paleolithic deposits occurred in the lithological layers 4–6 (Fig. 1). Layer 
4 contained artifacts designated as habitation level 1 and was formed of sandy 
loams. It had the greatest angle of inclination and terminated as a result of slope 
erosion processes at a distance of 2–3.5 m from the cliff. Layer 5, also formed 
of loam, was genetically uniform, but was divided into two lithological horizons. 
Layer 5A contained materials of habitation level 2 and was slightly inclined; the 
angle of inclination gradually increased from the cliff. Its upper part was “cut off” 
as result of erosion at a distance of 3.5 m from the cliff, and the base was cut off 
at a distance of about 6 m. Layer 5B contained materials of habitation level 3 and 
was deposited subhorizontally. Artifacts correlating with habitation level 4 were 
discovered in the upper part of the layer 6 which was deposited horizontally at the 
boundary with the layer 5B; artifacts of habitation level 5 were discovered in the 
middle part of level 6, and artifacts from habitation level 6 were discovered in the 
base of level 6. The surface angle of colluvial slope deposits was significant and 
reached 15–20°.

Re-examination of the Upper Paleolithic cultural deposits in the stratified part 
of the site in the present study was caused by the need to identify the evidence 
for the mixing of the archeological materials from individual habitation levels. 
Only if we determine the reason for mixed cultural deposits, verify and adjust 
the existing concept of dividing cultural deposits through studying planigraphy 
and stratigraphy of Excavation Area 4, can we further study the processes of lithic 
reduction which were used at Kara-Bom at various stages of the Upper Paleolithic. 
Thus, the purpose of this study is to validate a new pattern of archeological 
stratification of the cultural deposits dated to the Initial – Early Upper Paleolithic 
at the Kara-Bom site.
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between the cultural deposits of the two horizons at a small area along gridlines 7 and 
8. It should be noted that sporadic artifacts from the upper horizon found their way 
into the deposits of the lower horizon (the variation in elevation marks of the conjoint 
objects on gridlines 7–8 reached 43 cm). The artifacts from the deposits of the lower 
horizon also penetrated into the overlying deposits. In particular, a large difference 
in elevation marks of the refitted objects can be seen for 3 refit from the gridline 5, 
reaching 11, 16, and 37 cm.

A more detailed and complete picture of localizing the identified cultural horizons 
in space was obtained after analyzing horizontal and vertical proliferation of spatial 
connections of raw material groups (Fig. 2, B). Most of the objects from the identified 
76 groups belonged to the horizon UP2 (Table 1). According to the data from the 
analysis of the spatial distribution of artifacts belonging to various raw material 
groups, we may draw the following conclusions:

The artifacts from the Upper Paleolithic horizon 1 gradually shifted over time from 
the upper part of the slope, located on a rocky ledge, and superimposed on each 
other at the lower part of the slope. Judging by the reconstruction of the connections 
between the artifacts from the raw material groups and most pronounced fire spots, 
we may identify two working areas. The upper section included a cluster of debitage 
and a clearly expressed fire spot. It was located in grids Z \ 3–4 with the depth of the 
artifacts reaching 170–185 cm below datum. This area was unearthed in the course of 
excavations as habitation level 3. The lower ground was identified on the basis of a high 
concentration of artifacts relating to two raw material groups. It was located along the 
gridlines 7–8; the depths ranged from 310 to 315 cm. In the process of excavation the 
area was recorded as habitation level 4. Most of the artifacts from the raw material 
groups belonging to the UP1 were dislocated from the upper area. In the process of 
movement cultural deposits from the upper area gradually overlaid the lower area. 
Mapping of the depths of artifacts from the UP1 on the cross-section of the excavation 
site showed that they reveal a significant vertical dispersion in most cases. The initial 
depth of finds may be determined only for the above-described two zones.

The Upper Paleolithic horizon 2 represents a clearly localized and highly dense 
concentration of various kinds of remnants of human activities. Judging by the location 
of the remaining clusters of artifacts which originated from the raw material groups 
associated with the UP2, and most clearly expressed fire spots, people intensively 
carried out their activities in the area. According to the intensity and nature of using 
the ancient surface, the area of the horizon UP2 can be divided into two zones. First 
zone was located in grids G, Z, I \ 4–7 at a vertical rock wall. This area is relatively 
scarce with stone artifacts (the concentration of artifacts increased on gridline 6); this 
area contained one huge fire spot in grid Z \ 4 and a hearth in grids Z, I \ 5–6. This 
area also contained several large schist slabs (gridlines 5–7). During the excavation 
a large part of the upper area was recorded as habitation level 4. The second area 
is located along gridlines 8–9; it was very rich in lithic artifacts (the concentration 
of the materials increased downhill). Large accumulation of slate slabs on gridline 
8 as well as some mild fire spots were found in the same area. The concentration 
of archeological material reached its maximum on gridlines 8 and 9, representing a 
continuous breccia of artifacts, bones, and charcoal. It should be noted that the first 
zone was located slightly above the second zone – the drop of height gradually began 
on gridline 6 and was particularly expressed on gridline 7 (with the inclination angle of 
approximately 15°); further the ancient surface was almost completely flat. Judging by 
the distribution of raw material groups in the UP2 horizon, a gradual shift of artifacts 
from the area of gridlines 5–6 to gridlines 8 and 9 occurred there. Point projecting 
of the depths of artifacts from the raw material groups belonging to the UP2 on the 
longitudinal profile showed that the findings were concentrated relatively densely at 
one level; only 15 instances when the artifacts deviated from this level were found. 

horizon n

 
Identified 

raw material 
units

artifacts 
within raw 

material 
units

refits refitted 
artifacts

UP1 22 153 21 49
UP2 53 665 30 182
Indeterminable 7 50 6 12

table 1. Summary of distribution of artifacts from Excavation Area 4 according to 
raw material and refitting units

The first method allowed us to identify 101 groups of conjoining artifacts within 
raw material groups (231 items) and 6 groups of conjoining artifacts (12 items) which 
did not belong to them. Second method allowed us to arrange over 50 % of artifacts 
in accordance with their raw material groups, and identify 75 groups (818 artifacts); 
all groups became the subject of planigraphic analysis. In general, the assemblage of 
stone objects included in the refits, amounts to about 13 % of the total finds from 
habitation levels 1–6; all groups were analyzed in terms of their planigraphy. In this 
work we will be using both refits obtained during the earlier studies by V. Slavinskiy & 
E. Rybin and N. Zwyns, and new research data.

Spatial analysis
Spatial analysis of the Upper Paleolithic assemblages occurring in six habitation 

levels of the Kara-Bom site allowed us to verify and adjust the currently accepted 
pattern of how the cultural deposits are divided. Excavation Area 4 revealed two 
habitation levels, which we designated as Upper Paleolithic horizon 1 (UP1) and Upper 
Paleolithic horizon 2 (UP2). The conclusions are based on the projecting of planigraphic 
connections, leveling marks of hearths and fire spots, and large slate slabs on the 
latitudinal and longitudinal stratigraphic profile of Excavation Area 4, as well as on the 
analysis of the distribution of artifacts from individual raw material groups.

Analysis of the projections from the spatial connections, recovered by the refitting 
method, on the longitudinal profile of the excavation along gridlines E, G, Z, and I testify 
for two separate levels where the artifacts occurred. The projection of connections 
along gridline Z, with high artifacts density, is the most indicative in this case (Fig. 
2, A). According to the reconstruction, the angle of inclination for the distribution 
surface of artifacts in the upper horizon UP1 was ca. 25°. The conjoining objects were 
distributed downhill at a distance of 6 m. The active influence of slope processes as 
well as water flows of different origin on the deposits of the later horizon 1, apparently 
led to significant downhill displacement of cultural deposits contained in the horizon. 
The distribution of artifacts from this horizon occurred from gridline 3 to gridline 8.

More numerous artifacts of the lower horizon UP2 occurred subhorizontally; the 
angle of inclination for the distribution surface of finds was ca. 10°. Steady inclination 
of the surface extended from gridline 4 to gridline 7; then on the gridlines 8 and 9 the 
inclination of the slope decreased to the minimum values. The pattern of distribution 
of the conjoining objects along the slope differ significantly from the UP1 – as 
maximum the finds were located at the distance of 2–3 m from each other; the 
greatest distance between the finds occurred at the area with the larger inclination 
angle of buried surface. Cultural deposits probably underwent minor displacement 
along the slope, but not as significant as in the later period. The layer between the 
horizons is only relatively “sterile”; it disappeared downhill, causing partial contact 



36 37

According to point projecting of the artifacts’ heights, the ancient habitation surface 
of the UP2 on gridlines E, G, Z and I was located within the same depth points. There 
is every reason to believe that the second zone was the peripheral portion of the 
working ground (the “workshop” of Okladnikov) which was partially uncovered in the 
process of examining the adjacent Excavation Area 1. 

The analysis of the spatial connections reconstructed on the basis of refitting and 
projected onto the longitudinal profiles of excavation at gridlines 5–9 supported the 
suggestion about existence of two separate horizons in the Upper Paleolithic cultural 
deposits.

discussion
Judging by the spatial data, lithic artifacts which had been previously associated 

with habitation levels 1, 2, and 3 may essentially be treated as a single horizon UP1, 
and the majority of the finds from habitation levels 5 and 6 can be viewed as a single 
horizon UP2. The finds occurring in the intermediate space between the horizons of 
UP1 and UP2 during the excavations were considered as habitation level 4. 

The available data on the distribution of archeological materials within the litho-
logical units makes it possible to determine which lithological layer included the ma-
terials from the UP1 and UP2 horizons. For doing that we could use the upper area of 
the horizon UP1, distinct and clearly localized in space. In the course of field examina-
tion, that object was accepted as habitation level 3, thus, respectively belonging to 
the layer 5B. The lower area of the horizon UP1 could also serve as a datum point; 
stone artifacts of this section were primarily recorded as habitation levels 3 and 4. The 
correspondence of the artifacts from the UP1 to the layer 5B is unquestionable. The 
materials from habitation level 4 were found in the contact zone between layers 5B 
and 6. The boundary between the layers at the part of the lower ground was indistinct 
most likely due to slope processes, and we may assume that it was exactly the upper 
part of the lithological layer 6 and the base of the lithological layer 5B that constituted 
the interlayer between the horizons. The deposits of the UP2 clearly occurred in the 
space of the lithological layer 6. Whether they happened to be in its central part or at 
the bottom of layer 6 depended on each particular location.

Based on the fact that the cultural remains from the UP 1 occurred in the litho-
logical unit 5B, and the remains from the UP 2 occurred in the lithological unit 6, it 
is possible to suggest that depth level of the horizon UP1 corresponded to the 14C 
chronological range from ca. 31,000 BP to 34,000 BP. The UP2 horizon corresponds to 
the two dates ca. 43,000 BP [Goebel et al. 1993]. 

A part of the Excavation Area 4 was protected by a cliff from the north and north-
east, so it had not been subjected to the full impact of the erosion. However, it was 
partly subjected to the influence of colluvial processes [Derevianko et al., 1998: 6]. 
The data obtained in this study confirms the conclusions of the previous research – 
apparently, it was exactly the impact of slope processes which cut the upper part of 
downslopes deposits at an angle of about 40° and provoked the subsequent gradual 
gravitational effects on the preserved sections of cultural deposits. In our opinion, the 
impact of gravitational forces determined the distribution of cultural deposits of the 
UP1, where cultural deposits gradually shifted downhill, stratifying on each other and 
creating the impression of several habitation levels. Cultural remains of the UP2 have 
been influenced by gravitational forces to a much lesser extent due to small inclination 
of habitation surface and protection by a vertical rock wall. Slope processes possibly be-
gan to exert their influence prior to the burial of all components of the cultural horizon.

Conclusion
The research of the planigraphic and taphonomic context of the lithic assemblages 

occurring in six Upper Paleolithic habitation levels made it possible to adjust the 

fig. 2. 
a. Kara-Bom site. Spatial connections of refitted artifacts plotted on longitudinal 

profile of Excavation Area 4 (along the gridline Z). 
a – vertical border of the cliff; 

b – connections between refitted artifacts.
B. Kara-Bom site. Spatial connections of artifacts according to different raw material 

units plotted on longitudinal profile of Excavation Area 4 (along the gridline Z).
a – vertical border of the cliff; 

b – raw material units from archeological horizon UP-1; 
c – hearths plotted against profile; 

d – raw material units from archeological horizon UP-2
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oSteologICal evIdenCe of human aCtIvIty In the 
oStantSevaya Cave (Central SakhalIn, ruSSIa) 

Ostantsevaya cave (049 ° 51’N, 143 ° 31’E) located on the southwestern slope of the 
Vaida Mountain in the central part of the East Sakhalin Mountains. In the limestones 
of Ostrinskaya Formation (Upper Jurassic), water formed a variety of karst cavities, 
including  the Grotto of the Throne, the Cascade Mine, the caves of Lastochkin, Bear 
Tragedies, Vaidinskaya, Ostantsevaya and many others. In most of them, the remains 
of animals accumulated, indicating the long using for shelter, a reproduction and eat-
ing (Tiunov, 1984, 1985; Alekseeva, 1990; Kirillova et al, 2003, 2011). The Ostantse-
vaya is one of the few Sakhalin caves in which loose sediments include the remains 
of mammals from the end of the glacial period and the beginning of the Holocene at 
the same time as traces of human presence (Kuzmin et al., 2005; Kirillova et al., 2008).

The Ostantsevaya cave provided security and seclusion, as well as, at certain stag-
es, a good overview of the valley of the Witwitza River. At present, because of the 
fracturing of limestones, water flows constantly on the walls, creating dampness and 
coolness in the warm season; in the cold seasons it still remains a wintering place for 
bears.

From the pre-entrance area, 199 bones (reindeer, snow sheep, musk deer, as well 
as hare, bear, Arctic fox, wild horse) was excavated; from the carst well – about 9000, 
belonging to 25 taxa of mammals, and 30 - to seven species of birds. Many of the 
bones are represented by fragments and, judging by the surface, had been exposed to 
the flowing water for a long time, which is common for the active karstic cavity. Many 
bones are gnawed; traces of canine and cheek teeth of large and small predators, as 
well as of rodents have place. 

The remains of Mustela cf. eversmanni (light polecat), large Bovidae, Spermophil-
lus undulate (Asian long-tailed ground squirrel), Dicrostonyx sp. (ungulate lemming), 
Panthera spelaea (cave lion, originally defined as a tiger) were first discovered on the 
Sakhalin in the Ostantsevaya cave’s well and expanded the range of these animals. An 
ancient horse was determined from the excavation site, with 14C age of about 15,000 
years, and an arctic fox about 16,000 years old (Kuzmin et al., 2005).

Bones of bears and hares prevail in the well in all layers. Bears often use natural 
cavities for wintering, especially females, which at this time produce cubs; their bones 
are found more often. Hares could wander into shallow caves and fall into the “trap” 
of the well; moreover, the prey remains of predatory bird in the cave were carried into 
the well by water.

The reindeer and the snow sheep are the second pair in the number of residues. 
Their use in food purposes by man is beyond doubt.

In the cave, 19 stone tools were found, including 15 arrowheads, 2 knife-like plates, 
a scraper and flake, with jasper, siltstone and claystones of local origin, and obsidian 
from the Shirataki area of Hokkaido Island. A tool made from the moose horn was also 
discovered (Alekseeva et al., 2004). Perhaps the calcaneal bones of a reindeer with an 
artificial hole 26x10 mm from layer 3 (279–1516) and 11 (279–6720) are not evidence 
of extraction of the bone marrow (it is very small there, and the bone compact is very 
thick and dense), but of using as a composite tool. Traces of felling, blows and cuts of 
bones in different layers are noted.

The most obvious are the traces of tool on bearish cranial remains. On the frontal 

previously accepted stratification for the cultural deposits of the Kara-Bom site. In 
the sediments of lithological layers 4–6 from Excavation Area 4 we have identified 
two artifact-bearing levels – the uppermost Upper Paleolithic horizon 1 (UP1) and 
the lowermost Upper Paleolithic horizon 2 (UP2). It was also established that active 
impact of colluvial processes and, probably, sporadic low-energy water flows of various 
origins on the deposits of the later UP1 have led to the disturbance of the horizon 
and the displacement of cultural deposits. The sediments from the horizon UP2 have 
undergone minimal displacement along the slope and remained in a good state of 
preservation. A sterile layer between the horizons disappeared downhill resulting in 
the situation when two cultural horizons had direct contact in a small area. The results 
of spatial analysis allowed us to attribute lithic artifacts according to separate two 
cultural units. Having reconstructed the dynamics of settlement at the site, we may 
conclude that the identified cultural horizons could be the evidence of two habitation 
phases at the site, separated by an interval of several thousand years. Although we 
have not found the traces of micro-horizons within individual cultural horizons, we 
may assume that those phases are associated with the repeated visits to the territory 
of the site, indivisible due to the taphonomic conditions. Furthermore, relatively 
spatially restricted territory of site was the place of intensive human habitation, which 
resulted, at least for the UP2 horizon, in the emergence of a palimpsest consisting of 
various settlement episodes. The highest intensity of habitation which, judging by two 
radiocarbon dates separated by an interval of 100 years, took a relatively short time, is 
associated with the horizon UP2. Lithic technology characteristic for this assemblage 
with blade bidirectional reduction and associated “core-burins” technology and 
specific forms of tools is typical for the Initial Upper Paleolithic of Southern Siberia and 
Central Asia. In horizon UP1 similarly to the underlying layer, the recurrent cycles of 
visiting the site cannot be divided into micro-horizons. The intensity of settlement in 
this period is lower, but its chronological range shows that it lasted for a much longer 
time. Most likely, the features of settlement in the site, which we have identified, are 
associated with changes in human mobility systems whose definition will be the goal 
of future research.
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mICroBlade teChnologIeS In fInal pleIStoCene – early 
holoCene ComplexeS, northern mongolIa: 

orIgIn and SpreadIng1

Early Upper Paleolithic, its chronology, questions about local or import origin of blade 
industries, variants of subdivision and outer periodization of this stage take central 
place in the investigations of the Stone Age sites in Northern Mongolia. Much less 
attention has been paid to the peculiarities of various technologies of micropercussion, 
and, in particular, to its wedge-shaped modification based on pressure technique. 
Analysis of materials from the Final Paleolithic and the Early Holocene horizons of 
Tolbor-15 site along with the representative surface collections and GIS modeling of the 
archaeological locations patterns on Selenga river tributaries allowing to formulate the 
series of suggestions on the origin of wedge-shaped technique in Northern Mongolia, 
and directions of its spreading.

Key words: Northern Mongolia, Final Pleistocene, Early Holocene, microblade 
technique, chronology.

Starting from late 1990th the middle stream of Selenga River (Northern Mongolia) 
is in the permanent focus of quest and research of the Stone Age. Thanks to the 
multi-year projects of specialists from Mongolia, Russia, USA, France, Belgium, and 
Japan a big series of sites, dated from the very beginning of the Upper Paleolithic (45-
43 000 BP) to the Neolithic (8-6 000 BP), was located and excavated. Of the greatest 
significance are materials of so called “Tolbor Paleolithic complex” (fig.1) with the 
stratified sites Tolbor 4, Tolbor 15, Tolbor 16, Tolbor 17, Tolbor 21, Tolbor Paleolithic 
Cache, and Kharganyn-Gol 5 (Gladyshev, 2009; Gladyshev et al., 2012; Gladyshev et al., 
2011; Tabarev et al., 2013).

Results of the investigations were published world-wide along with the presentations 
devoted to various aspects of the Stone Age in Northern Mongolia (lithic industry, 
stratigraphy, AMS-dating, use-wear etc.) at the international meetings in Europe, Far 
East, and the United States.

The most attention in these topics is given to the problem of the Early (Initial) 
Upper Paleolithic – its dating, questions about local or import origins of the blade 
industry, sub-periodization, and the correlation with the synchronous lithic industries 
in Altai Region, Trans-Baikal Region, Inner Mongolia, and Northern China. Some 
publications are devoted to the phenomenon of the micropercussion – microblades 
removals from specially prepared cores (microcores). The accent on the Early Upper 
Paleolithic problematic also reflects in the process of sites location, in preferences of 
the sites for the excavations, and in priority of sampling for AMS-dating.

Archaeological materials related to the Pleistocene – Holocene transition were also 
studied and published, but in a lesser extent. First of all, they are known for upper levels 

1 Research is supported by grant # 16-01-00181 from Russian Scientific Foundation for Hu-
manities.

bone of the skull 279–378 (level 1) there is a through hole with a diameter of about 
7 mm and anterior to the left = an oblique rub length of about 30 mm, in its central 
part. A breaking on the right parietal bone of the skull 279–977 (level 2), in combina-
tion with two through holes in the frontal bone in the center (diameter 10 mm) and 
left (17x12 mm) may be a sign of killing the bear or manipulations with killed animal. 
Traces of strokes in the left part of the frontal bone of the skull 279-1992 (level 3) are 
recorded. The oblique cut (37 mm long) at the base of the nasal bones of the skull 279-
3390 (level 4) is located in the “shock zone”, the hit into which stuns and (temporarily) 
immobilizes the beast. All skulls have damaged or broken zygomatic arches.

Specific traces on the coronal processes of the mandibular bones indicate their cut-
ting from the skulls which was in soft tissues. Most of all discovered in levels 2 and 10, 
there are also in l. 3, 4 and 11. 

Marked traces indicate the use of the Ostantsevaya by a bear and a man practi-
cally throughout the entire history of sedimentation in the well. However, there are 
not enough good reasons to talk about the ritual killings of bears in the cave. Perhaps 
a thorough analysis of the chipped and traces on the bones along all well levels will 
make it possible to find out.

In all likelihood, the bones of different animals fell into the well not only by natural 
means, but also were thrown there by an ancient man. 
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the materials were divided into several groups relevant to the Middle Paleolithic (or 
the transition from Middle to Early Upper Paleolithic), the Early Upper Paleolithic, 

fig. 2. Experimental exploration of the wedge-shaped microcores. 
1 – pressure microblade removal in a portative device; 

2 – microblades (Photos from author’s archive).

at Tolbor 4 (Horizons 1-3), Tolbor 15 (Horizons 1-4), and Kharganyn-Gol 5 (Horizon 3). 
From the other hand, the degree of the discussion about these complexes is much 
lower. Mostly they were studied in a “passing regime”, just because of their presence 
at the multi-level sites, but never were the goal of the special research project or 
survey. 

The appearance of microblade technology in the Paleolithic of Northern Mongolia 
is documented, first of all, with the wedge-shaped microcores, which were explored by 
pressure technique (fig. 2). The pilot signal of this technique (microcore) is known at 
Tolbor 15 in Horizon 5 with the AMS data 28460±310 (AA-84137) (Gladyshev, Tabarev, 
Olsen, 2010) (fig. 3–1). Such early age was skeptically met by some of the specialists who 
suggested possible penetration of this artifact from the upper horizons. The argument 
would be wealthy only if a series (or even a single example) of such microcores were 
ever found in the upper horizons. And while this was not fixed at Tolbor 15 and any 
other sites in the vicinity we prefer to propose the early appearance of microblade 
pressure technique about 28 – 27 000 BP which is the earliest manifestation not only 
in Northern Mongolia but in Central Asia and the Far East in whole.

Later, at Tolbor 15, in Horizons 4-3 (15–14 000 BP) and Horizon 2 (13–11 000 BP)2 
wedge-shaped microcores are represented in more sophisticated modifications – on 
uni- and bifacial preforms (fig.3 – 2–3). They all totally disappeared in Horizon 1 (the 
Early Holocene), while the microblade technology continues to be in use in format of 
micro-prismatic and micro-conical cores. 

During 2009-11 and 2014 in frames of joint Russian-Mongolian-American 
archaeological expedition, in parallel with the excavations of multi-level sites, special 
survey project was conducted. It resulted with the discoveries of big number of 
the Stone Age sites along left and right banks of Ikh-Tulberiin-Gol valley along with 
the series of locations in the nearest Kharganyn-Gol and Altaatyn-Gol river valleys. 
According to typology of lithic artifacts gathered on the surfaces of the locations all 

2 At the moment there are no C14 determinations for Horizon 2, but industry clearly dem-
onstrate typical Final Paleolithic characteristics.

fig. 1. Map of Mongolia with the concentration of the Stone Age sites 
in the middle stream of Selenga river
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the Upper Paleolithic, the Final Paleolithic, and the Early Holocene. All the sites were 
carefully located and integrated into relief maps with the GIS-technologies. This 
approach gave some interesting data for the interpretations.

First, all the Final Paleolithic locations with microblade assemblages (microblade 
cores with negatives of removals, exhausted cores, microblades and their fragments, 
bi-facial and uni-facial preforms, boat-shaped and ski-spalls etc.) were located 
on different altitude than the locations with the Upper or Early Upper Paleolithic 
materials3. And in turn, there are no wedge-shaped microblade cores (pressure 
technique) in the upper horizons of such multi-level sites as Tolbor-4, 16 and 21 where 
micro-technology is documented by cores reduced only by percussion.

Second, in the surface collections wedge-shaped microcores usually are 
accompanied by micro-conical and micro-prismatic cores. In other words, the area of 
habitation and activities of the Final Paleolithic and the Early Holocene groups in the 
valley of Selenga River were identical. 

This last point allows returning to the question about the character of the transition 
from the wedge-shaped to micro-prismatic technology. As it was underlined above 
these two technologies so far were never met in one horizon at Tolbor complex sites 
which suggests the replacement one by another. Anyway, this situation was traced only 
at one site – Tolbor 15. It is quite possible that in case of special quest and additional 
excavations wedge-shaped and micro-prismatic modifications could be found, and their 
co-existence on the border of the Pleistocene and the Holocene. This will not contrary 
to the experimental data and strong evidence that to reduce wedge-shaped and micro-
prismatic cores portable devices of different constructions were used (Tabarev, 2012).

Only 9 AMS dates are known for this period, they could be divided into two 
groups – the Final Pleistocene (Table 1) and the Holocene ones (Table 2). Within the 
Final Paleolithic dates 5 were done by egg shell (Struthio), and 2 – by bone, while 
both Holocene dates – by charred remains on pottery. Dates in the first group are in 
frames of 15700–128000 BP (18900–15200 cal BP), they totally match with the Final 
Paleolithic. Second group – 7700 6700 BP (8600–7600 cal BP) correspond with the 
Neolithic, possibly the Early Neolithic, because for today they are the most ancient 
carbon determinations not only for Selenga River basin but for the whole territory of 
Mongolia. There is a gap between two groups of dates – about 5000 – it is very possi-
ble that the degradation, the disappearance of wedge-shaped microblade technology, 
and its replacement by micro-prismatic technology occurred during this time period.

The time of the appearance of clay vessels in Northern Mongolia is a special and 
interesting problem. Fragments of vessels found at Tolbor 15 demonstrate developed 
technology and highly organized ornamentation. It is quite possible that the research 
project focused on this problem could lead to the discovery of earlier pottery – 10-
9000 BP. Taking into consideration recent finds of early pottery with the Final Pleis-
tocene age in Trans-Baikal Region (Ust’-Karenga VII, Ust’-Kyakhta III, Studenoe I, and 
Ust’-Menza I) we are suggesting that the technology of pottery penetrated to the mid-
dle Selenga territory from there.

In case with the wedge-shaped microblade technology the situation is quite differ-
ent. According to the publications, chronological and areal subdivisions of microblade 
industries in Trans-Baikal Region often reflect the degree of archaeological knowledge 
and the intension of each researcher (M. V. Konstantinov, V.I. Tashak, Y.E. Antonova, 
P.V. Moroz, G.D. Pavlenok et al.) to contribute something personal into the problem-
atic, or to change the previous periodization. Starting form 1990th we are observing 

3 The only except – Tolbor 15 site, but its location is unique for the sites with the Early and 
Upper Paleolithic horizons – not on the high terraces but almost in the Ikh-Tulberiin-Gol River 
bottom. 

fig. 3. Tolbor-15 site, microblade cores. 1 – Horizon 5; 2 – Horizon 4; 3 – Horizon 2.
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the appearance of so called “Studenovskaya culture” (18 – 10800 BP); “Chikoiskaya 
cilture” (15 – 11000 BP); “Old Chikoiskaya culture” (20 – 18000 BP), “Selernginskaya 
culture” (18 – 8000 BP); “Ust’-Menza phase” (18 – 13000BP); “Final Paleolithic Selen-
ginskaya culture” (13 – 11000 BP) etc. Both versions – the microblade wedge-shaped 
cores technology penetrated to the Trans-Baikal region from Northern Mongolia and 
vice versa – are discussed in these publications. Almost all the specialists regard the 
Selenga River as the mainstream for these migrations.

During the survey in the Ikh-Tulberiin-Gol, Kharganyn-Gol and Altaatyn-Gol river 
valleys in 2011-2014 it was established that the mobility of ancient groups in the Pa-
leolithic-Early Neolithic was not limited only by “Selenga corridor”, but on the con-
trary, people preferred to use the saddles in the mountain ridges for comfort transi-
tion from one river valley to another. Also, tributaries of Selenga River were not “dead 
end streets” or “pockets”, but transitional paths from the upstream to the mouth (Gil-
lam et al., 2012, 2014).

We think that from the morphological and typological points of view the microblade 
technique in the Final Paleolithic of Northern Mongolia demonstrates more similari-
ties not with the Trans-Baikal region but with the complexes archaeologically known 
in the southern and eastern directions. In case of southern direction, it is possible to 
mention the bright collection of Sven Hedin expedition in the Inner Mongolia; while in 
the eastern direction the famous Here-Uul Mountain site is of special interest. Further 
East we are founding analogies in Ustinovka industry (Maritime Region, Russian Far 
East), on Korean Peninsula, and on the Japanese Islands (Sato, Izuho, Morisaki, 2011). 
For example, the greatest number of similarities (especially within the technical spalls 
and forms of exhausted microcores) Northern Mongolia materials meet in the obsidian 
industry of Fukui Cave (Nagasaki Prefecture, Kyushu Island) (Kanomata et al., 2015). 

In conclusion, all these facts confirm the most likely spreading of the pressure mi-
croblade technology in the Upper Paleolithic – from the regions of Central Asia (and 
Northern Mongolia in particular) to the coas tal and island territories of the Far East. 
The alternative direction proposed recently (Buvit et al., 2016) so far has not enough 
archaeological argumentation.
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InfluenCe of paleoClImate on the StruCtural 
organIZatIon of anCIent SIteS

Paleolith, Transbaikalia, Planigraphy of Dwellings, Paleoclimates
Since the 1970s on the territory of Western Transbaikalia archaeological excavations 

of Studenoe (50˚03′31″ N, 108˚15′16″ E) and Ust’-Menza archaeological complexes 
(50˚13′28″ N, 108˚37′31″ E) have been carried out, which were associated with fluvial 
terraces of the Baikal basin. The investigations uncovered multilayer archaeological 
sites associated with depositions of I–II river terraces. In the cultural horizons of the 
sites the remains of dwelling complexes were found, ranging from 25 to 10.8 ths yrs. 
Researchers refer them to seasonal hunters’ camps and find a series of distinct simple, 
or single-hearth and complex dwellings. Long-term excavations of the sites showed the 
stability in tradition of organizing ancient settlements, which on the one hand reflect 
conservative, and on the other hand – practically founded nature of sociocultural 
adaptation which existed over several thousand years. 

Recent works dealt mostly with solving the question of analysis of environmental and 
paleoclimatic changes in late Neopleistocene-Holocene of Transbaikalia. Palynological 
analysis allowed to reconstruct the paleolandscape characteristics of Neopleistocene-
Holocene age. Multiset of significant sites (e.g. Studenoe-1 site is characterized of 
38 cultural horizons), multiplicity and distinctness of the dwelling complexes within 
chronologically successive cultural horizons of the common stratigraphic profile 
allowed to focus on the principles of changes in spatial and structural organization of 
the sites (Konstantinov, M., 1994; Konstantinov, A., 2001; Razgildeeva, 2013, 2016). 
Reconstruction of the patterns of life support and settlement strategy of ancient 
people was based on the complex analysis of archaeological materials and study of 
the dynamics of the development of human environment.

The examined data about the depositions of I–II fluvial terraces of the Chikoi and 
Menza Rivers indicate full stratigraphic profiles of Studenoe-1, 2 and Ust’-Menza-1, 2. In 
total more than a hundred of cultural horizons were identified at these sites which range 
in age from 20.6 to 2 ths yrs B.P. Excavations of 25 cultural horizons of Upper Paleolith 
uncovered the remains of ancient dwellings. Distinctness of the remains of the above-
ground dwellings allowed to indentify single- and multi-hearth dwellings. Principles 
of their organization, conditions of distinct stratification with division of cultural 
horizons by sterile layers enabled the reconstruction of economic activity in particular 
paleoenvironmental conditions. Local paleoecology defined the specific character of site 
locations along with their natural area and of adjacent “often visited” territories. 

Spatial analysis of cultural layers included multilevel diagrams with quantitative 
and qualitative characteristics of lithic artifacts and the presence of bone fragments. 
Plans were also drawn showing distribution of the material according to the type of 
the items, their shape and debitage nature. The type of the material was defined; 
conjoining method and technological analysis were applied. Based on the general 
character of Upper Paleolithic complexes which have distinct rounded and oval 
outlines, the spatial analysis of the inside of the dwellings included the method of 
circular modeling. 
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ComparatIve Study on mICroBlade InduStry 
of north-eaSt aSIa

In Northeast Asia, microblade industry is found from the Upper Paleolithic through 
Neolithic ages, with a number of sites yielding microblades. There are many microlithic 
sites found in the Korean Peninsula. Among them, the Suyanggae site locallity I stands 
as the biggest and the first site studied technologically and typologically. This paper 
examines microblade-cores in Siberia with the typology developed in the study of the 
Suyanggae site in order to propose a framework for understanding the microlithic 
culture in the region.

In Korea, Microlith was first found at the Seokjang-ri site in 1964, Since then, 
many excavations and analyses from various angles have been conducted, and with 
the accumulation of data, it is now possible to reconstruct the production process 
of microlith at each site. They are distributed in the central to the southern Korean 
Peninsula. Although there may be a bias from the different occurrence of excavations 
and surveys in each region. 

About 200 Paleolithic sites are found in Korea up to the present, and there have 
been found about more than 60 sites in Korea that contain microblade industry. 
Among them, some sites are comprehensible to understand a series of microblade 
production process. Especially, in 1983, the Suyanggae site yielded a large lithic 
assemblage including microlith. As much as 250 specimens were typologically analyzed 
microblade-cores for the first time. 

The microcores are classified into 4 types; type 1 as edge-shaped, type 2 as boat-
shaped, type 3 as conical-shaped, and type 4 as burin-shaped. And these microcores 
are also subdivided into 8 types based on process of core preparation and microblade 
flaking. Type 1A is prepared core blanks by bifacial reduction and microblades flaking 
beginning lengthwise. It is similar to the “Rankosi” type in Japan. Type 1B is prepared 
core blanks by bifacial reduction and microblades flaking beginning from crosswise. 
It is comparable with commonly called the “Yubetsu” or “Sakkotsu” type. Type 1C is 
prepared core blanks by unifacial reduction and microblades flaking beginning from 
crosswise. It is similar to the “Tougesita” type. Type 2 based boat shaped is separated 
by two method of platform preparation; 2A is used the originally flat surface, and 
2B is used the ventral surface of a flake for core platform. Type 3 as conical-shaped, 
subdivided into 3types based on microblade detachment; type 3A is proceeded on 
narrow side of core, 3B is used the wide front side of core, and 3C is used the all side 
of core. In Suyanggae Loc.I, most of the microblades were produced by the method of 
type 1B, removing a spall along the long axix of the core, which resembles the Yubetsu 
Technique proposed in Japan. 

 On the other, in Siberia, there has been found a lot of microblade cultural sites 
until today. In this study, we have observed about 160 pieces of microblade-cores 
from 32 sites in 9 different localities including Sakhalin. As a result, the microblade 
core types that were not composed at Suyanggae Loc.I has been revealed in each 
area of Siberia. These difference are believed to reflect temporal changes as well as 
regional variations. However, we do not have sufficient information for explaining 
those observed features so far. We hope this study examining to be the first step of 
conparative study on microlithic culture in North-East Asia.
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SeSSIon 2: 

from upper paleolIthIC to neolIthIC 
(part I)

Reconstruction of paleoclimatic characteristics was based on the detailed 
palynological study of terrace sediments and their adjacent landforms. Palynilogical 
and geochemical analyses, systematization of geological data and creating a general 
basis of stratigraphic profiles of the main sites allowed to specify the information 
about the changes in paleolandscapes and climatic conditions. 

Spatial analysis of Upper Paleolithic cultural horizons of Studenoe-1, 2 and Ust-
Menza-1, 2 showed the dynamics of changes in simple and complex forms of spatial 
organization of the dwelling space. These changes of stable relief conditions (within 
the same area) which provide objectively identical appeal of the place (its solar 
exposition, compass rose, daily temperature drop, general configuration of habitation 
surface) gave grounds for practical investigation of dependence of adaptive reactions 
of ancient societies in terms of the changes of natural and climatic conditions. 
Reconstruction of cultural and economic activity of late Paleolith indirectly indicates 
the existence of basic short-term hunting camps of small moving population groups. 

Cultural horizons of compound complexes are associated with sediments whose 
palynological spectra indicate climatic changes towards relative warming: 18-15 ths yrs 
B.P. and warming in the beginning of the Boreal. In such palynological characteristics 
showing cold climatic conditions, there prevail single-hearth and distinctly localized 
complexes in the structure of the sites. 
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for the European Paleolithic research, a type of worked materials are not necessarily 
broadly included in the identification criteria. The variety of Bamboo use-wear actually 
needs detailed investigation. Here, some examples of the “bamboo polish” are 
introduced in Figure 1. It is no doubt that during the prehistory in East and Southeast 
Asia, working bamboo and tools of bamboo require further investigation. Bamboo 
polishes are basically similar to “wood polish”, but their texture and subtle variations 
demand closer attention.

These types are Tohoku team (TUMRT) classifications since 1981 (Akoshima 1989, 
2010). Photographs of use-wear are also referable to many Japanese excavation 
reports by local governments and research institutions, although it is regrettable 
that very few English reference sources are there. Short description summarizes their 

Kaoru Akoshima and Hyewon Hong,
Department of Archaeology, Tohoku University

toward the StandardIZed IdentIfICatIon 
of lIthIC uSe-wear, for unIverSal eaSt aSIan CrIterIa

IntroduCtIon
The study of lithic use-wear traces has already accumulated its 50 years of history 

since the English translation of Semenov’s landmark volume (1964 from Russian in 
1957), and its 40 years of history since the discovery of micro-polish (or microwear 
polish) identification by Keeley (1977). The methodology has spread in and around 
countries in the East Asia with their own degrees of enthusiasm or relative indifference 
to functional determination. Stable developments have been observed for both low 
power and high power techniques in Japan, China, Korea, Russia, and other countries 
such as the Philippines (just to name only a few, e.g., Akoshima 1989, Gao and Chen 
2008, Chen 2016, Kim and Kim 2012, Pawlik 2009, 2015).

   However, efforts to establish standardized procedures of use-wear identification 
are still needed. Considering the similarities and diversities in the Paleolithic cultures, 
functional evaluation of technology and typology is deemed critical, especially for a 
more productive endeavor of comparative research within the area of East Asia. The 
present paper discusses some essential problems and strategies for actual use-wear 
analysis.

mICrowear polISh
Microwear analysis in Japan was first initiated under the direction of the late 

Prof. Chosuke Serizawa in 1976. The project was a part of interdisciplinary program 
of archaeology and natural sciences under the auspices of KAKENHI. Akoshima was 
a student member of TUMRT (Tohoku University Microwear Research Team) which 
Serizawa organized and continued until his retirement from Tohoku University in 1983. 
The project carried out a large scale experimental replication work and the data were 
utilized as basic reference collections of functional identification. Use-wear analysis 
was also developed in Europe and America almost at the same period, and our team 
corresponded with specialists, sometimes in person, in England, France, Germany, 
and America. At the Suyanggae symposium held in Danyang in 2010, Akoshima (2010) 
explained the history, problems and prospects with the micro-polish analysis. The 
Tohoku University method spread to analysts in Japan and up to the present it has 
been recognized as a standard technique for functional determination.

Although micro-polishes develop similarly on most types of CCS (crypto-
chrystalline silica rocks), their correlations with the worked materials turned out to be 
probabilistic, rather than being exclusive. There are also wide ranges of variability in 
the appearances of micro-polish. These points were recognized nationwide and many 
use-wear analysts adopted the polish classification by TUMRT. The data base for both 
low power and high power analyses have been published now by TUMRT in Bulletin of 
the Tohoku University Museum (Akoshima and Hong 2014, 2016, 2017). Our intention 
is to contribute to microwear analysis in neighboring countries as well. Rock types, 
lithic technology, formal tool types and assemblage composition exhibit diversity, but 
we believe that basic data for controlled experimental replication would be of some 
use to international comparative studies.

Space does not allow full presentation, but some examples for common East Asian 
framework are explained here. In the global replication programs, especially those 
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learning for us. The regional differences between countries are derived not only from 
rock types and stone tool typology, but also from the given ecological conditions of 
prehistoric cultures. We are still in the stage of infancy for inter-regional use-wear 
analysis.

mICroflakIng
The major target use-wear traces for the low power school have been microflaking, 

or microchipping. Needless to say, it is the microscopic phenomena of edge breakage 
and each produced microflaking scar is influenced by conditions such as edge angle, 
pressure exerted, percussion applied, hardness of the contact substance, and so on. 
Every working edge has numerous microflaking scars and they are actually variable one 
by one depending on the above mentioned factors. After some duration of repeated 
contact strokes, the edge develops some distinctive patterns of scars when the edge 
became “stabilized” when weak portions of the edge underwent continuous breakage 
episodes. Akoshima (1987) recognized such resultant patterns and quantified their 
characteristic collective patterns. These patterns are evidently related to the worked 
materials, especially hardness of them, and the method of use, especially parallel 
(longitudinal) or perpendicular (transversal) to the edge line.

In order to recognize the collective patterns of microflaking, a method of statistical 
graph counting was applied. Each microflaking is the one time phenomenon of breaking 
of the working edge. The repeated breakage of edge on both ventral and dorsal face 
produces distinctive patterns of damaged edge line. By counting attributes of these 
micro flake scars, graph expression is made representing characteristics of the worked 
materials (soft, medium, hard) and the direction of working motion (longitudinal, 
transversal). These generalizations give us clues to functional reconstruction.

It is well known that in China, Professor George Odell who was a pioneer for low 
power analysis in America was invited to IVPP and the workshop session resulted in 
a book (Gao and Chen 2008). In the reported volume from the summer workshop, 
a number of pictorial images are found which are very similar to our experimental 
specimens. From the experimental collection of TUMRT, photographic images 
which were taken at 8X (some at 3X and 4X) macro photo system of Olympus OM 
were exhaustively presented to exhibit the entire variations of chipped scars. The 
microflaing scars are actually diverse even within one working edge and also often 
contrastive between the faces of ventral or dorsal (Akoshima and Hong, 2014, 2016).

Here in Figure 2, our method of quantifying collective whole of these chipping is 
explained. Major attributes of analytical interests are, the shape of microflaking scar, 
the size of microflaking scar, the initiation of microflaking scar breakage, the termination 
of microflaking scar breakage, the density of microflaking scar per centimeter, the 
degree of concentration of scars to one face of the tool, ventral or dorsal.

The experimental specimen was observed for all the resultant microflaking scars. 
They were recorded one by one for attributes such as shape and size. They were then 
counted as cross tabulation (Figure 2 for the left side table). Numbers cross tables 
were converted to bar graph diagrams for scar pattern recognition (Figure 2 for the 
right side bar graphs). A case from medium hardness contact material (from scraping 
soft wood of paulownia) is shown as an example of collective scar patterns due to 
limitation of space. In this analysis by TUMRT, actually 72 numerical tables and graph 
diagrams were made from a total of 3840 flaking scars, and they indicate that concrete 
patterns virtually exist among microflaking of different use tasks. The patterns are 
partially presented as statistical tendencies as were described in Akoshima (1987 in 
English), in such expression as “degree of concentration of scars to ventral aspect”.

The analyzed attributes are as follows. They are, so to speak, characterization as 
collective group of scars by making combined bar graphs from cross tabulations of 
attributes type categorization (from Akoshima and Hong 2016, p.129-130).

characteristics, according to Akoshima and Hong (2017). The explication word order 
is approximately: contrast and texture, extension, other characteristics, and related 
worked materials (in the parenthesis, less common but related materials).

Type A: Very bright and smooth. Covers wide area rather evenly. “Filled-in” 
striations, “comet-shaped” pits; when underdeveloped, resembles Type B. Non-woody 
plants, (bamboo).

Type B: Bright and smooth. Round and “domed” appearance. Well defined patches 
develop on high portions, clear striations. Wood, bamboo, (bone, non-woody plants).

Type C: Relatively bright but rough. Covers wide area rather evenly with flat patches; 
patches are ill-defined. With numerous pits of various size/shape, depressions, 
striation; often surrounds Types D1 and D2. Sawing soaked antler (and bone).

Type D1: Bright and smooth; very flat and lacks “roundness”; includes “melted 
snow” type. Flat polish patches are well-defined. Directional undulations often 
constitute wide striated features. Bone, antler, (wood).

Type D2: Bright but less smooth than D1. Polish patches are well defined. Patch 
surface undulates with numerous parallel, sharp striations. Bone, antler, wood, 
(bamboo).

Type E1: Dull and relatively rough. Polish patches are small and confined. Numerous 
tiny pits and very minutely rugged (“rugose”); usually accompanies Types E2, F1, F2. 
Hide, meat, (wood).

Type E2: Dull and relatively rough, “matte” texture. Patches are less confined and 
sometimes flat; when developed, patches grow and “roundness” increases. Numerous 
tiny pits and very minutely rugged (“rugose”); usually accompanies Types E1, F1, F2. 
Hide, meat.

Type F1: Dull and rough, sometimes “greasy luster”. Patches are not well-defined; 
polish follows micro-topography (on both elevations and depressions). Coarse 
“rugged” appearance; And Type F1 often develops into Type D1 on antler/bone. Dry 
antler, bone, hide, meat, wood.

Type F2: Very dull, weak. Polish follows micro-topography. Often accompanies 
other types. Generic polish, hide, meat, (wood, bone).

Type X: Dull, “battered” appearance. Extends widely. Very “rugged”; full of pits, 
depressions; striations everywhere. Soil (digging, etc.) or any other material in contact 
with soil.

Type Y: Relatively bright but no contrast (even brightness), variable texture. Entire 
surface is covered. Random striations; various pits. “Patination” polish, polish on 
naturally worn surface. 

“Bright” and “dull” are used in terms of “brightness” of polish. It relates to the 
reflection of light. “Contrast” is used in terms of the difference of “brightness” between 
two areas. “Inner contrast” means the difference of brightness between brighter part 
and duller part of polished area. “Outer contrast” means the difference of brightness 
between polished area and unaltered area neighboring the polished area. “Smooth” 
and “rough” are used in terms of the evenness of the texture of polished area. 
“Rugged” means a distinctive appearance of polished area. The surface is very uneven, 
preserving the original micro-topography, shining with very fine grained difference 
of brightness, with some “greasy” luster. It looks like, as it were, a boiling liquid of 
high viscosity. “Coarse” and “fine grained” is used in terms of the surface texture of 
shale. “Pitted” is used when these “pits” do not seem to be the original depressions of 
micro-topography, but seem to be plucked off pits.

   These types are from experimental specimens, and of course actual examination of 
excavated materials exhibit various differences from type specimens in the laboratory. 
There are also subtle differences produced from variations of raw material rock 
types which are variable in countries and regions. The discrepancy between results 
of experiments and examination of excavated artifacts is the fundamental source of 
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“Scalar” (“S”). Semi-circular shape and its variations.
“Rectangular” (“R”). Either side of the scar runs parallel to each other.
“Trapezoidal” (“T”). The sides of the scar broaden toward the inside.
“Triangular” (“Tr”). When the axis of rectangular or trapezoidal scar becomes 

oblique to the edge, one side of the scar often protrudes from the edge line of the 
flake, and as a result, triangular scar occurs.

“Irregular” (“I”). Several types of complicated or overlapped scars are often found. 
It can be termed “others”.

“Sliced” (“Sl”). It looks “crescent” in horizontal shape. Thin edge is often snapped 
off and as a result, sliced scar occurs. When any overhang is observed, it is counted as 
“stepped sliced scar”.

the Size of microflaking
It is problematic to define the size of flaking scars. Its ratio of length and width are 

diverse and the area is difficult to measure. However, considering the characteristics 
that most scars occur along the edge between ventral and dorsal aspects, the size is 
measured as the distance between two ends of the scar on the edge line. The size was 
measured under the magnification of 10 X.

“Micro” (“mi”). A scar which is smaller than 0.5 mm in width.
“Small” (“s”). A scar which is between 0.5 mm and 1.0 mm in width.
“Middle” (“m”). A scar which is between 1.0 and 2.0 mm in width.
“Large” (“l”). A scar which is larger than 2.0 mm in width.

the termination of microflaking
Microflaking scars as the result of breakage of the edge usually entail attributes as 

“conchoidal fracture”. In the case of stone knapping, categories of “feather end”, “step 
fracture” or “step flaking” (and “hinge fracture”) are conventionally used as criteria 
of termination. Also the negative “curvature” of flaked scar surface is an important 
feature to evaluate the depression of the surface. They are classified into three 
categories of, “Deep” (“D”), “Shallow” (“Sh”), and “Step” (“St”).

“Deep” and “Shallow” scars terminate with feather ending. Hinge fracture was 
included in “Step”. The curvature of scars was observed three dimensionally with a 
stereoscopic microscope.

The “Initiation” of scars as well as termination has been employed widely as a 
standard of scar classification. Initiation can be divided into two major categories, that 
is, “Cone” and “Bending”. It was observed that both initiations actually occurred and 
scars can be divided also by this standard.

Converted graph diagram
The above mentioned attributes and classification results were converted to the 

bar graph diagram for each specimen. The cross tabulation frequencies and the 
bar charts are rather self-evident here, but it is emphasized that the bar graphs on 
symmetric framework denote particular characteristics of microflaking scar patterns. 
The diagnostic bar graph patterns correspond to numerical summary of scar attributes 
which were explained in Akoshima (1987). The close relationships are recognized 
between microflaking attributes and working conditions (hardness of the worked 
materials and the direction of working motion). For example, such characteristics are 
expressed in the bar graph diagrams as the diversity or homogeneity of scar shapes, 
the ratio of step flaking, the size variation of scars, and the degree of concentration 
of scars to one aspect of the edge (or relatively symmetric distribution between both 
faces), scar pattern differences between ventral and dorsal faces.

   Toward universal identification criteria of use-wear in the East Asia, an 
advantageous facet of microflaking analysis as opposed to micro-polish analysis is 

the Shape of mICroflakIng
The “shape” is the horizontal shape of the microflaking scar. Although there are 

many intermediate shapes, they are classified into “shape types”.
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fundamental. It is the wide variations of utilized rock types throughout the vast area of 
Asia. The advantage is two-fold. One is the fact that under many actual circumstances, 
the phenomena of surface alteration or modification badly reduces the potential of the 
high power method. Especially the patination phenomena and/or the great antiquity of 
the artifacts often blur weak types of microwear polish. On the other hand, microflaking 
is relatively stable and observable for entire assemblages in many regions.

The second advantage would be its relatively broad applicability for a variety of 
different lithic raw materials. Very hard materials such as quartzite category for example 
in the Korean Peninsula still needs basic experimental framework as to their actual 
potentiality for micro-polish analysis. Basic framework of controlled experimental 
program is still of necessity. This is also true to microflaking analysis, though. Actually, 
the occurrence of micro-chipping is variable depending on the characteristics of rock 
materials. In this sense, fundamental region specific experimental program should 
be carried out. Once such regional standards are formed, inter-regional comparative 
analysis may be fruitful with typological and lithic technological understanding 
combined together.

dISCuSSIon
There has been a tendency that methodological dichotomy existed in research 

history between the “low power school” and the “high power school” for adequate 
analytical strategy. The former emphasized attributes of microflaking scars while the 
latter emphasized differential patterns of microwear polish. At the present state of the 
art, it seems that either of the two “schools” does not keep enough bases for insistence 
to the method. On the contrary, new integrated methodologies are necessary to 
be further developed. The methods also need to include concrete data bases from 
different areas in the East Asia. They need to entail differences in rock types of the raw 
materials, fundamental core reduction techniques as resulted in blank flakes, retouch 
techniques for formal type tools. All these factors had influences on the ways of tool 
use, hence varieties in resultant use-wear traces.

The very complex and combined nature of these factors necessitate direct personal 
cooperation among use-wear specialists. Above all, academic exchanges of first hand 
opportunities to observe artifacts under magnifications with microscopes are critically 
important. Exchanges of common technical experiences with diverse rock types and 
use-wear phenomena are essential. Our experiences of the Suyanggae academic 
exchange and APA, the Asian Paleolithic Association, would play valuable roles in the 
near future, we strongly believe.
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fig. 1. Ushbulak-1 site. A layout of excavation of 2016.

Anoikin A. A.

the open-aIr SIte of uShBulak-1 (eaSt kaZakhStan): 
a new InItIal upper paleolIthIC evIdenCe

from Central aSIa

In 2016, the joint Russian-Kazakhstan expedition of the Institute of Archaeology 
and Ethnography of the Russian Academy of Sciences and the National Museum of the 
Republic of Kazakhstan conducted exploratory works in the territory of the Kurchum, 
Zaysan, and Tarbagatai Districts of the East Kazakhstan Region of Kazakhstan. The main 
areas of research were the eastern shore of Bukhtarma Reservoir, and the southern 
and eastern shores of Lake Zaysan. The outcrops of silicified sedimentary rocks with 
high quality raw material were found in the southern part of the mountains bordering 
the lake (the Saur-Tarbagatai Mountains). The eastern part of the Shilikty Valley not far 
from the border with China, was explored in this area.

A multi-layered site of Ushbulak-1 (“Three springs”) has been discovered in the 
course of the field survey. The assamblages of the site belong to different stages of 
the Upper Paleolithic, including its initial stage. The sites of the Late Middle–Early 
Upper Paleolithic have been well studied in Europe, the countries of the Eastern 
Mediterranean, Central Asia, Mongolia, and the Altai. However, until today this period 
in Kazakhstan remained one of the least researched periods, since stratified sites of 
this time had been unknown in the region. The Shulbinka site, the only site close in 
chronological terms, had not been fully explored and is now covered by the waters of 
Shulba Reservoir.

The site of Ushbulak-1 is located in the north-east of the Shilikty Valley, not far from 
the Dzungarian Gate – the pass between the mountains of the Dzungarian Alatau. 
Since ancient times these natural passageway was used by the nomadic tribes who 
traveled from the Central Asia to the territory of the present-day Northern China and 
Mongolia. Later, one of the branches of the Silk Road passed through this area.

During the expedition, the middle- and upper-stream of three springs separated by 
the distance of 300–400 m, have been investigated. The thickest part of loose deposits 
was preserved in the vicinity of the Vostochny spring which differed from other springs 
by the lowest flow power. In its upper-stream, the spring has the height of the banks 
reaching 5–10 m. The spring originates from under a rock outcrop bounded by small 
ravines on two sides. Abundant archaeological artifacts were found at a hundred-
meter long section of the spring starting from the source. Artifacts occurred in great 
numbers directly on the spring bed. Collections of exposed artifacts and subsequent 
excavations consist of approximately 2000 items. In addition, the remains of two 
representatives of the Pleistocene fauna – an argali and onager – have been found.

Excavations were done on the left, higher and steep, bank of the rivulet (Fig. 
1). An test pit was made approximately 15 m from the source of the stream (pit 1) 
perpendicular to the slope and going down in several steps to the total depth of 6 m. 
The lowest boundary of the excavation area was located 0.5 m below the water level. 
Seven geological layers have been identified in the section; six of them contained 
archaeological artifacts. In total, over six hundred lithic artifacts have been found in 
situ condition. According to the structure of the industries, technological features of 
the artifacts, its stratigraphic position, and accompanying faunal remains, three main 
cultural and chronological assemblages have been preliminary identified, comprising 
the Holocene assemblage (layer 1), the Upper Paleolithic assemblages (layers 2–4), 
and the Initial Upper Paleolithic assemblages (layers 6–7).
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The Initial Upper Paleolithic assemblages from the lowest layers 6 and 7 (test pits 
1 and 3; 598 items) contain blade cores with the opposite semi-tourné platforms, 
numerous technical spalls, end scrapers on large blades, including those with ventral 
base thinning, truncated blades, and a tanged point (Fig. 2). Actually all cores were 
intended for blade production. Elongated blanks account for over 70% of the blanks. 
With rare exceptions, the striking platforms are smooth. Large numbers of blanks 
manifest various methods of overhang reduction including picketage method. Technical 
spalls well correspond to the cores. The majority of technical spalls (crested and semi-
crested, plunging, and blade debordantes) also correspond to laminar volumetric and 
semi-volumetric flaking. Generally, due to the morphology and technological features, 
in situ industry from the layers 6 and 7 correspond to the exposed artifacts found at 
the site, which also include the tools typical to the Initial Upper Paleolithic, such as 
burin-cores (Fig. 3).

The fact that almost all exposed artifacts (from the spring bed) originated from 
layer 6 is confirmed not only by their technical and typological features, but also by 
the geomorphological situation at the site.

The presence of several specific types of artifacts (burin-cores, end-scrapers with 
ventral thinning, truncated blades, tanged point, etc.) makes it possible to attribute 
the assemblages from layers 6 and 7 to the initial stages of the Upper Paleolithic 
(45–35 kyr BP). Another indication is the predominance of blades among the blanks, 
including large blades up to 20 cm in length, and the use of specific methods of 
overhang reduction (picketage).

The finds from layers 2–4 apparently correspond to the latest stages of the Upper 
Paleolithic. They are separated from the lower layers (6 and 7) by a significant time 
gap, as indicated by almost one and a half-meter thick layer of archaeologically sterile 
deposits (layer 5) and fundamentally different lithic industry. The blades are much 
smaller there compared to the lower layers; the percentage of flakes is much higher; 
the size of the blanks is smaller; only few cores with overhang reduction. The absence 
of the formal tools in that collection does not yet make it possible to accurately 
correlate it with any specific period of the Upper Paleolithic.

The assemblage from layer 1 concluded 10 items belongs to the Holocene due to its 
occurrence in the humus horizon of the present-day soil, as well as pottery fragments, 
some lithic artifacts, and modern fauna bones.

Excavation pit 2 revealed nine artifacts occurring in three cultural layers (spalls and 
two cores). These materials, most likely, should be attributed to the latest stages of 
the Upper Paleolithic.

Thus, the site of Ushbulak-1 is a multi-layer site with the lower layers belonging 
to the Initial Upper Paleolithic (45–35 kyr BP). Judging by the composition of lithic 
industry, the materials from layers 6 and 7 correspond to the workshop at the outcrops 
of raw materials, located in the shore area of freshwater lake. At the same time, at 
least two habitation horizons can be clearly seen in the lower part of layer 6; each of 
them corresponds to a single short-term occupation event at the site.

Due to the presence of specific tool types, the Ushbulak-1 lithic industry is similar 
to the stratified assemblages of the Initial Upper Paleolithic found in Southern Siberia 
(Kara-Bom, etc.), Northern Mongolia (Tolbor-4, etc.), and Northern China (Dzungaria, 
Ordos). Since Ushbulak-1 has transitional geographical position, it possible to consider 
all mentioned industries as one technological Initial Upper Paleolithic variant in North-
Eastern Central Asia. In the latest periods of the Upper Paleolithic up to the Holocene, 
this area was repeatedly visited by the ancient peoples, but the duration of habitation 
was substantially shorter.

fig. 3. Ushbulak-1 site. Exposed artifacts.
1–5 – tools; 6, 7 – cores.

fig. 2. Ushbulak-1 site. Artifacts from the layer 6.
1–7 – tools; 8, 9 – technical spalls; 10, 11 – cores.
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had to suddenly flee the site because 
of this major eruption around 74,000 
years ago, leaving behind his tool 
making equipment and both finished 
and unfinished tools in the workshop. 
In short, the Lenggong Valley through 
sites of Bukit Bunuh and Kota Tampan 
revealed in situ Palaeolithic workshop 
using river gravel as raw material. 
Because of the in situ situation, both 
sites can be dated chronometrically. 
And from the function as a Palaeolithic 
stone tool workshop, both sites reveal 
the technology of stone tool making 
and also the types of stone artifact 
that they used and produced.  

Issue In Southeast asia palaeolithic 
artifacts

In Palaeolithic archaeology of 
Southeast Asia, classification of stone 
artifacts has for the most part been 
based on selected portions of the 
collections. In the past, emphasis 
was placed on pebble tools. The 
most influential of this classification 
was provided by Movius (1944). 
He emphasized pebble tools in his 
description and analysis, and others 

after him has used his scheme very closely and often neglected to analyze the larger 
proportion of the flakes present in the collections. The classification of stone tools from 
Sai Yok, Thailand also emphasized on the pebble tools (Heekeren, 1972). In Southeast 
Asia where pebble tools persists with little change through time, it is especially 
important to analyze and define total collection of artifacts in order to understand 
the development of lithic tradition and cultural sequence. For the preceramic period, 
stone artifacts are our strongest clue to the past activities. Sorensen (1988) showed 
interest to analysis the flake tools.

Prior to the excavation of Kota Taman in 1987, little was known about how 
prehistoric people made stone tools in Southeast Asia and it had been assumed that 
the lithic tradition in this part of the world was under-developed. The classification 
of Kota Tampan assemblages (Zuraina, 1989), which are in situ, contribute the first 
complete Palaeolithic stone tools classification. The Kota Tampan classification 
was tested by Mokhtar (1997) with the site Temelong assemblages and found it is 
applicable. Excavation at Lawin (Mokhtar, 2006) and Bukit Bunuh (Mokhtar, 2012) 
also confirmed the classification. Latter, in 2009, research in Bukit Bunuh revealed 
the first handaxe in Malaysia dated more than 1.83Ma, contributed to more complete 
classification of Palaeolithic stone tools in Malaysia.

In any discussion of Southeast Asia Palaeolithic assemblage, especially 
manufacturing and classification of artifacts, mention has to be made of Movius (1944, 
1948) influential works. Movius (1944:91) described the process of reduction as the 
“shattering process”. Based on the evidence from Bukit Bunuh and Kota Tampan, it 
may conclude that shattering was one of the methods used, but it does not portray 
the critical element in tool production, as flakes were also produced by methods other 

 
 
 
 
 
 

  
 

figure 1: Location of Lenggong Valley 
in Peninsula Malaysia

Mokhtar Saidin,
Center For Global Archaeological Research

Universiti Sains Malaysia

palaeolIthIC Stone toolS workShop
 In lenggong valley, perak, malaySIa

Archaeogeological survey in Lenggong Valley have mapped 13 areas with 
Quarternary river gravel deposit. The thickness of the deposits ranges between 30-
150 cm, and covers terraces between 72-183 m above sea level depending on the 
location of the sites. Many if not most are quartzite and quartz rocks. The studies also 
showed that all the river gravel deposits are located north of the present Chenderoh 
Lake. A interpretation for the location and varying thickness of these river gravel beds 
could be that as the rivers (the Perak River and its tributaries) entered a palaeolake 
and their currents slowed down or when they changed their course they deposited 
the gravel along their shores or at their new channel. Thus the Lenggong Valley was 
provided with a wealth of natural material (river gravel) for any ancient stone tool 
industry. The significant open sites in Lenggong Valley are located on these gravel 
terraces. Therefore, with the abundance of stone resources beside other factors such 
as a suitable environment with wealth of fresh water, fauna and flora, prehistoric man 
selected Lenggong Valley as their habitation site. Excavation have been carried out at 
the open site of Bukit Bunuh, Kampung Temelong, Bukit Jawa and Kota Tampan. All the 
sites was used as a Palaeolithic stone tools workshop. These showed that Pleistocene 
populations in Lenggong Valley during the Palaeolithic period chose river gravels as 
the raw material for stone tool making. The lithic assemblage of all of these workshop 
sites has been classified into cores, anvils, hammerstone, pebble tools, flake tools 
and debitage. The present and association of these artifacts suggest a functionally-
related site. Being undisturbed sites means that all the open sites can contribute to 
an understanding of Palaeolithic stone tools classification and technology while also 
throwing light on the loose finds from Palaeolithic sites in Southeast Asia.

the uniqueness of lenggong valley
The Lenggong Valley is located at latitude 50 07’ 03”N and longitude 1000 58’ 

03”E, in Peninsula Malaysia (Figure 1). Lenggong Valley contains a large number of 
undisturbed in situ Palaeolithic sites, in the river gravel deposit as a raw material for 
stone tool making. In this respect, Lenggong Valley is unique outside of Africa and of 
extraordinary importance for the study of the culture of Palaeolithic Man. Generally, in 
situ Palaeolithic site are extremely rare because these site can date back a few millions 
years ago and over a such a long time period, natural processes and human activities 
are bound to disturb the original archaeology context. Therefore, the evidence of 
Palaeolithic in situ sites in Lenggong Valley is very unique especially from the sites of 
Bukit Bunuh and Kota Tampan.

The extraordinary survival of early Palaeolithic evidence at Bukit Bunuh is due to 
the fact that a meteorite strike 1.83 Ma preserved many Palaeolithic stone tools in the 
melted suevite formed by the meteorite impact. This is an indirect evidence for hominid 
presence in the Lenggong Valley at around 1.83 million years ago. Therefore, Bukit 
Bunuh demonstrates hominid presence from as early as 1.83 million years ago. This 
showed that the cause and date of site abandonment in Bukit Bunuh was determined. 
The same data was detected in Kota Tampan site. Presence of ash from the last 
catastrophic Toba volcanic eruption in the in situ Kota Tampan site suggests that man 
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As would be expected at lithic workshop, the largest proportion of artifacts was 
waste material or debitage. It was evident that some artifacts were of dual purpose, 
for instance, a broken anvil could be utilized as a core. In such case, characteristics of 
both artifacts would be visible on the boulder, bashing marks as well as flake removal 
sufaces/scars. Also as expected, there were unfinished pebble and flake tools, and 
the numbers of completed pieces were low, as upon completion a large proportion of 
them would have been taken away and used.

In constructing the classification, certain categories were distinct and 
straightforward – anvils, cores and hammerstones, the equipment for production. The 
debitage, identified as the unutilized waste, was found in various sizes and shapes- 
chunks, flakes and chips. Classifying the end product of manufacture, that is, the tools 
produced for direct use or for the production of other tools, required more times and 
effort to obtain a satisfactory set of attributes for the types, that is, one which reflects 
the cohesiveness of a group of artifacts as a type, and separates it distinctly from other 
types. 

Since the purpose of the classification was to detect the internal order in the lithic 
assemblage, to interpret function and behaviour, on the basis of which a typology 
could be constructed that would clearly communicate to others the internal pattern 
of the assemblage, it was decided that weight-mass was not a meaningful a criterion 
as form (pebble and flake). Thus, this classification distinguishes between pebble and 
flake tools. A tool type within each of these two broad categories was distinguished 
according to several morphological and technological attributes. Therefore, a 
classification that combines both technological and morphological criteria in its 
definition of types.  

anvils
Anvil is a stone of relatively hard stone placed on the ground or steadied by other 

means, against which a core can be struck in order to be flaked, a piece of pebble 
can be struck in order to be shaped, a flake or pebble can be placed in order to be 
retouched by hammerstone. Thus, anvils can be differentiated from other artifacts 
based on two attributes, (a) has a stable base (natural or flaked) and (b) a surface with 
usage marks opposite to the stable base, Therefore, Palaeolithic people used anvils as 
a work base. An unstable anvils will be flaked to make it stable.

Cores
Core is a raw material from which flakes and blades have been taken, in order 

to provide blanks for tools. So, core is a mass of material often preformed by the 
worker to the desired shape to allow the removal of a definite type of flake. Therefore, 
core is a piece of isotropic material bearing negative flake scars, or scar. Core can be 
differentiated from other artifacts due to its flake face/scars or facet which is different 
from flakes on other artifacts, which attributes that have (a) no marks found on the 
opposite side of the flaked face as found on anvils, and (b) the facets were made in 
many directions without taking into account the edge-angle produced. Analysis on 
cores revealed that the both sites Palaeolithic people used cores to obtain flakes. 

hammerstone
Hammerstone is a stone as a natural striker for knapping or retouching  other 

stones. Hammerstones can be differentiated from other artifacts through three main 
atributes, (a) flaked and pitted marks on the pebble section, (b) all of them were the 
size of pebbles, which can be held in one hand, and (c) is long or round pebble. All 
three attributes suggests that the hammerstones were used to hit and break other 
stones. The stone tools analysis revealed that the both sites Palaeolithic people used 
hammerstones to flaked tools and pebbles, and trim edge-angles on pebble and flake 

than shattering. What is more pertinent is that they chose to select pebbles or flakes 
that were suitable as tools. 

open Sites
A total of 13 open sites at Lenggong have been mapped in details. Excavations have 

been carried out at the open sites of Bukit Jawa, Kampung Temelong, Bukit Bunuh 
and Kota Tampan. However, until today, only Bukit Bunuh and Kota Tampan have 
a chronometric dates. Bukit Bunuh was dated more than 1.83Ma, 40Ka and 30Ka, 
meanwhile Kota Tampan dated 74Ka. These showed that Pleistocene population 
during the Palaeolithic period chose river gravels as the raw material for stone tools 
making (Zuraina 1989, Mokhtar 1997, 2006, 2012). Generally, both sites, Bukit Bunuh 
and Kota Tampan are presently on a hill slope but it was on a shore of the ancient 
Chenderoh Lake during the Pleistocene. The Chenderoh palaeolake interpretation 
is based on a study of topographic map, geomorphology and field mapping. Among 
the evidence today indicating a palaeolake are high terraces, overfit valleys, landslide 
scars and a palaeolake outlet (Zuraina and Tjia, 1988). 

the lithic workshop
Palaeolithic open site in Lenggong Valley exposed a thick cultural layer of stone 

anvils, cores, hammerstones, stone tools and debitage. Excavation of all of these open 
sites revealed in situ evidence that they were used as workshop to produce Palaeolithic 
stone tools. Boulders had very distinct battered marks on the top surface, suggesting 
they were used as anvils. Flakes and chips were found around these boulders further 
confirming the function. The chunks were cores whose detached flakes were found 
within an approximately 0.25 m radius. Some of these flakes could be matched to 
their respective cores. The cores and anvils for instance, also showed attributes that 
were repeatedly found on many pieces, suggesting they were not natural. Instead, 
they revealed the existence of a system of production. Flakes were present in the 
thousands in the excavation and could not all have been broken and concentrated in 
the sand and gravel by natural processes. All of the flakes edges are sharp, whereas 
they would have acquired rounded edges if they had been naturally transported. 

Furthermore, the cores and anvils showed attributes that were repeatedly found in 
many pieces and this suggests that they were deliberately and consistently worked on. 
The flakes and cores also showed straight flaking surfaces, which can only be produced 
on quartzite (dominant cores) by a skilled hand with keen knowledge of the lithology of 
the selected material. In summary, based on the evidence provided by the assemblages 
found in situ, it has been deduced that the following techniques were used in the 
manufacture of the lithic tools, (i) direct method of flake production- a core is struck 
directly againts a fixed anvil or a large round pebble (hammerstone) is used to flake 
a core, (ii) indirect method of flake production- a small round pebble (hammerstone) 
is used to strike at a core held against an anvil or perhaps a limb, and (iii) trimming 
method- a small hammerstone is used to flake or retouch pebble or flakes on an anvil.

Classification
Palaeolithic stone artifacts bear marks of human manipulation through flaking, 

bashing, trimming or utilization. From a recurrence of certain forms and the association 
of these artifacts, certain major categories were visible- those that are the tools of 
production, namely anvils, cores and hammerstones, those that are the products 
of manufacture, namely pebble and flake tools and those are the waste products of 
manufacturing, the debitage. The spatial arrangement of artifacts observed during the 
excavation, together with the position of anvils showing battered marks on their top 
surface, the cores and flakes that could be conjoined, and the sharp flakes and flaking 
surface of cores also confirmed our lithic artifact classification. 
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has built a stone tool typology for this site. The Palaeolithic community use anvil, core 
and hammerstone to create and mould their pebble tools and flake tools.

Summary and discussion
Prior to the excavation of Lenggong Valley in 1987, little was known about how 

prehistoric man made stone tools in Southeast Asia and it had been assumed that 
the lithic tradition in this part of the world was under developed. Because Lenggong 
Valley revealed an undisturbed Palaeolithic stone tool workshop sites, the association 
of artifacts (raw materials, finished as well as unfinished tools, and tool making debris) 
is clearly visible. This assemblage of artifacts has revealed and made possible the 
identification and classification of multiple tool types with specialized functions and 
is evidence of a Palaeolithic lithic technology in Southeast Asia as sophisticated as 
anywhere else in the world. Furthermore, this in situ stone tool workshop provides a 
means to understand the cognitive behaviour of the tool makers. Their choice of raw 
material, an understanding of lithology, and an efficent method of production reveal 
a rational and systematic approach to tool making. This has made Lenggong Valley 
Palaeolithic sites as an important global reference for Palaeolithic stone tool making.
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tools. Therefore, the size, type and location of the usage marks found were according 
to the work it was used for.

pebble tools
Pebble tools are stone tools which can be differentiated from all other artifacts 

based on two attributes, (a) it maintain pebble shape even though after being flaked, 
and (b) flakes were made to produce edge-angles that could be used. Both sites 
pebble tools can be further divided into six types according to the morphological and 
technological criteria, which are (i) chopper, (ii) handaxe, (iii) palaeoadze, (iv) oval 
unifacial, (v) oval bifacial, and (vi)  others pebble tools.

Oval Bifacial Pebble Tool
The bifacial pebble tool can be differentiated from other pebble tools according to 

several attributes, (a) the tool is flaked bifacially and surrounding on its sides, and (b) 
oval shaped. Some of the bifacial tools are flaked at the same angle on both faces, and 
some are flaked at different angles on each face.

Other Pebble Tools
Pebble tools in this category are pebble tools that could not be categorized into 

the prior categories. This category consists of pebble tools with different shapes and 
edge-angles in an amount too small to categorize into own group. For example, the 
flat notched pebble tool, the flat trimmed edge-angle pebble tool and flat-round 
perimeter flaking pebble tools.

Flake Tool
Flake is  a general term which denotes a fragment of stone which is detached either 

from a core  during its preparation (roughing out flake, preparation flake), or from a 
pebble, slab, core, anvil, hammerstone, possibly for later working into a tool(knapping 
flake, debitage flake) or from a tool during manufacture (retouch flake). Therefore, 
flake tool includes pieces made on knapped blanks or on natural blanks. It also includes 
unretouched pieces whose function can be demonstrated by trace analysis. Flake tool 
classification were done according to its morphological and technological criteria. The 
flake tool can be further divided into three types according to several attributes, (a) 
with notches called the notched flake tool, (b) with a pointed shape called the pointed 
flake tool, and (c) a mixture of several shapes to form the multi shaped flake tool. Flakes 
with concave side call notches if the depth of concavity is greater than 1/9 of its width. 
Ordinarily notches are made by finely retouching one side of the flake or by removing 
a single large flake. Flakes with one notch is classified as a single notched flake tool, 
some with two notched located side by side is classified as a double notched flake tool 
and some with a series of notches is classified as a denticulate flake tool. Pointed flake 
tools are made by notching opposite site of a flake to form a sharp drill-like tip. Some 
tip much wider and stronger than others that look like a becs.

Debitage
Debitage is discarded garbage or debris resulting from the manufacture of lithic 

tools. Debitage can be differentiated from other artifacts according to a few attributes, 
(a) if it has edge–angle, it does not show any sign of use or trimming, and (b) no sign of 
work such as a smash sign for a hammerstone, flake sign for a core abd no sign of work 
for an anvil. The debitage comprises of chunks, flakes and chips. Debitage analysis 
proves the sites are in situ as there are debitage which can be reattached to its original 
shape. Other than that debitage analysis indicates manufacturing technology is more 
influenced by stone fissures because the debitage formed has no specific shape. 
Therefore, the classification of artifacts using the morphology and technology criteria 



70 71

the materials, it was possible to reconstruct the production process.
As a result, the microblade-core types that were not composed at Suyanggae Loc.I 

has been revealed in each area of Siberia. That is, the complexions of production appear 
different that multiple technical system are observed. These difference are believed to 
reflect temporal changes as well as regional variations. However, this examination only 
provides us with limited information as a preliminary research. It is essntial to secure 
fundamental data by more detailed examination to every particular item. We hope this 
study to be the first step of comparative study on microlithic culture in the North-East Asia.

 

 

 

 
 

 
 

fig. 1. Microblades production process at Suyanggae Loc.I

fig. 2. Distribution of Microlithic Culture in North-East Asia
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Suyanggae typology

Microlithic Culture is recognized broadly distributed in the Northern Hemisphere 
from the beginning to terminal stage of the Upper Paleolithic. Especially in the 
Northeast Asia, researchers have paid a lot of attention to microblade-cores in the 
period displaying various changes coming from development of the lithic technology. 
It is thought reflecting spatio-temporal variation in adapation to changing enviroment, 
related to human migration and diffusion of technology as well. Thus, by careful 
investigation for types of microblade-cores, we expect to reveal differences in aspects 
of flaking technology and lithic organization at each site. In that perspective, application 
of a well established typology of microblade-cores can be powerful to analyze a wide 
variety of dataset. In this paper, we apply the Suyanggae Typology of microblade-cores 
to some Siberan cases by making a comparative review, to examine its effectiveness.

In Korea, microlith was first found at the Seokjang-ri site in 1964, Since then, many 
excavations and analyses from various angles have been conducted, and with the 
accumulation of data, it is now possible to reconstruct the production process of microlith 
at each site. They are found distributed in the central to the southern Korean Peninsula.

So, about 200 Paleolithic sites are found in Korea up to the present, and there 
have been found about more than 60 sites in Korea that contain microblade industry. 
Among them, some sites are comprehensible to understand a series of microblade 
production process. Especially, in 1983, the Suyanggae site yielded a large lithic 
assemblage including microlith. As much as 250 specimens were typologically analyzed 
as microblade-cores for the first time in the Korean Paleolithic study.

The microcores are classified into 4 types; type I as wedge-shaped, type II as boat-
shaped, type III as conical-shaped, and type IV as burin-shaped. And these microcores are 
also subdivided into 8 types based on process of core preparation and microblade flaking. 
Type IA is prepared core blanks by bifacial reduction and microblades flaking beginning 
lengthwise. It is similar to the “Rankosi” type in Japan. Type IB is prepared core blanks 
by bifacial reduction and microblades flaking beginning from crosswise. It is comparable 
with commonly called the “Yubetsu” or “Sakkotsu” type. Type IC is prepared core blanks 
by unifacial reduction and microblades flaking beginning from crosswise. It is similar to 
the “Tougesita” type.Type II based boat shaped is separated by two method of platform 
preparation; IIA is used the originally flat surface, and IIB is used the ventral surface of 
a flake for core platform. Type III as conical-shaped, subdivided into 3types based on 
microblade detachment; type IIIA is proceeded on narrow side of core, IIIB is used the 
wide front side of core, and IIIC is used the all side of core.In Suyanggae Loc.I, most of the 
microblades were produced by the method of type IB, removing a spall along the long axix 
of the core, which resembles the Yubetsu Technique proposed in Japan.

From the microlithic sites in Siberia, there were also found various types of mi-
croblade-cores. Most of them are wedge-shaped. Especially, numerous cores clas-
sified as Type IB, the main type of the Suyanggae site, were excavated from the 
northeastrn Siberia such as the Kurla near the Bikal, mid-lower reaches of the Lena 
River, Selemdja near the Amur River, Maritime Province, and Sakhalin. Along with 
the microblade-cores, there were also found bifacial blanks and ski spalls to produce 
microblade-cores. In this study, we have observed about 160 pieces of microblade-
cores from 32 sites in 9 different localities including Sakhalin. Through refitting of 



72 73

Drozdov D. N., 
Institute of Archeology and Ethnography, SB of RAS  

Krasnoyarsk Laboratory of Archeology and Paleogeography
 of Middle Siberia

paleolIthIC of northern  angara regIon

The Northern Angara region, comprising a big part of the Krasnoyarsk Territory, is 
located in the lower reaches of the Angara river that empties into the Yenisey.

Archeological settlements of the Northern Angara region have been known since 
the second half of the XIX th century. N. I. Vitkovsky discovered the Chadobets Neo-
lithic settlement and petrogliphic drawings on the Aplinsky and Mursky rapids stones 
in 1882. In 1937 A.P. Okladnikov found the first Paleolithic Ust-Kova settlement which 
later became a key monument of Late Paleolithic (32–14 th. years B. C. in the Northern 
Angara region). The Ust-Kova Paleolithic settlement was studied for 35 years. Over the 
time of studying three cultural levels were identified:  in the Karginsky destroyed soil 
(32ka), in the Early Sartan deposits (24–18ka) and in Late Sartan ones (14ka). In the lay-
er 24ka unique objects of art were found – a mammoth figurine painted red and black, 
a figurine of “a bird”, graphic presentation of a horse, pendants, bored beads, etc.

Late Paleolithic  monuments were discovered during the rescue excavations by 
specialists of the Institute of Archeology and Ethnography of the SB of RAS before 
flooding the water storage reservoir of the Boguchany Hydro-Electric Power Station.

The Kolpakov brook settlement was located on the left bank of the Angara, 25 km 
from the township of Kezhma down the river. It is a multilayer settlement: a paleo-
metal layer, a Neolithic layer and a Paleolithic one. The latter occurred at the depth 
of one meter and more in finely broken stone and sand of еolian origin. In this layer 
560 artifacts were found. 

The Dvorets multilayer settlement was located on the left bank of the Angara river, 
on the 25 meters high terrace, 5 km down the village of Dvorets. At the depth of 2 me-
ters, in the layer of Late Sartan clay-loam soil (16–17ka) artifacts of Late Paleolithic 
were discovered.

The Kosoy Byk multilayer settlement was located on the left bank of the Angara, 
onthe20 meters high terrace, not far from Kosoy Byk village. The Paleolithic layer was 
discovered at the depth of one meter and more. The artifacts found in the culture 
layer are 18-14 thousand years old and are close to the Ust-Kova culture in terms of 
their basic features.

The multilayer settlement of Beryamba was located on the right bank of the An-
gara, in the estuary of the Beryamba river, 7 km up the stream from the township of 
Tayozhny. The settlement was located on the 10 meters high terrace. The Paleolithic 
layer occurred in the north-western sector of the monument at the depth of more 
than one meter in the light-gray carbonatized clay-loam soil. The artifacts are dated to 
belong to the Late Paleolithic period, within the limits of 22–14 ka.

Thus over the past years (2008-2012) in the area of the Boguchany water storage 
reservoir in the Northern Angara region 4 new Paleolithic monuments dated within 
the limits of 24–12 ka were discovered. The archeological materials can be referred to 
the middle complex of Ust-Kova culture (24–12 ka).

At present all these archeological monuments are submerged by the waters of the 
Boguchany water storage reservoir. The archeological collections are kept in the mu-
seum of the Institute of Archeology and Ethnography of the SB of the RAS, in Novosi-
birsk. 

Дроздов Н. И.,
Институт археологии и этнографии СО РАН,

г. Новосибирск, 
Университет российского

инновационного образования, г. Москва

история изучения позднего палеолита средней сибири

в 1874 г. в г. иркутске при строительстве «военного госпиталя» сотрудниками 
краеведческого музея (черский и. д., витковский н. и. и др.) была открыта пер-
вая палеолитическая стоянка в россии и в сибири. 

Позже на р. енисее в окрестностях г. красноярска в 1884 г. савенковым и. т. 
была найдена палеолитическая стоянка «афонтова гора», которую изучают бо-
лее 135 лет, до настоящего времени: громов в. и., аурбах н. к., сосновский г. П., 
абрамова з. а., Цейлин с. М., астахов с. н., дроздов н. и., артемьев е. в., де-
ревянко а. П., славинский в. П., хазартц П., чеха в. П. в результате многолетних 
работ многослойное поселение на афонтовой горе было разделено на пять от-
дельных стоянок.

интенсивное изучение палеолита в средней сибири начинается со строитель-
ством каскада гидроэлектростанций на р. ангаре и енисее.

При строительстве красноярской гЭс с 1960 по 1975 год работами палеоли-
тического отряда  (абрамова з. а.) красноярской археологической экспедицией 
(грязнов М. П.) в зоне водохранилища были открыты десятки позднепалеолити-
ческих памятников.

в 1979 г. абрамова з. а. в своей работе «Палеолит енисея» все палеолити-
ческие памятники разделила на две культуры «афонтовскую» и «кокоревскую».

Палеолитические памятники в верховьях енисея были найдены и изучены 
астаховым с. н., васильевым с. а. при строительстве саяно-шушенской гЭс. их 
культурная принадлежность не входит в ареал «афонтовской» и «кокоревской» 
культур.

в это время в предгорной части хакасии ларичев в. е. находит и долгие годы 
изучает многослойную палеологическую стоянку Малая сыя.

на р. ангаре самой северной является многослойная палеолитическая стоянка 
усть-кова. три культуросодержащих слоя: нижний более 32 т. л., средний – 23–18 т. л., 
верхний 14 т. л. выделены в новую ковинскую культуру.

в 2008–2012 гг. при строительстве богучанской гЭс найдены и раскопаны еще 
пять позднепалеолитических стоянок, дополняющих ковинскую культуру (дроз-
дов н. и., дроздов д. н.).

на реке кан Медведевым г. и. и генераловым а. г. раскопана многослойная 
палеолитическая стоянка «стрижовая гора». 

изучение стоянки «лиственка» на енисее акимовой е. в. дало возможность 
выделения 18 культуросодержащих слоев и найти антропологический материал.

Поздний палеолит в средней сибири датируется в пределах 34–12 т. л.  
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the SIte uShkI-v (kamChatka) and ItS plaCe 
In the perIodIZatIon of the arChaeologICal CultureS 

of the northern far eaSt of ruSSIa 

The Late Pleistocene and Early Holocene sites from Ushki Lake (Ust-Kamchatsky 
district, Kamchatka peninsula) are among the most important sites for the 
understanding of the archaeology of North Pacific region. 

The Ushki Lake sites were discovered by Nikolay Dikov in 1961 and they have been 
investigated up to the present time. Five sites have been discovered (Ushki-I to Ushki-V). 
The stratigraphic profile of the sites comprises seven cultural layers, although every 
layer is not necessarily represented at each of the sites. Only two of them (Ushki-I and 
Ushki-V) contain the seven cultural layers, presented here from youngest to oldest. 

The site Ushki-V was discovered in 1964 by N. Dikov. After his death M. Dikova 
continued to study the Ushki-V site. Since 2004, a team of the North-Eastern State 
University (Magadan) continued to study the site under the guidance of I. Ponkratova.

Detailed dates from volcanologists on tephrochronology of Kamchatka, based 
on hundreds of radiocarbon dating, were «projected» in archaeological profiles. I. 
Melekestsev and M. Pevzner identified in the archaeological profiles of the specific ash 
eruptions, reported their dating. We made an instrumental survey of the topographic 
plan of the site Ushki-V, analyzed stratigraphy and the complexes of artifacts of the site. 

The site Ushki-V is located on the Big Cape of Ushkovskoe lake. The coordinates of 
the site at GPS: N 56°09,969’, E 159°56,608’. The height of the site Ushki-V above sea 
level is 37 m, above the river level – 3 and 9 m. 

According to the results of our research we have identified four stages in the 
settlement of the Ushki site. These stages correspond to the three eras: the first and 
second stages of settlement of the site Ushki-V are the transition from Paleolithic to 
Neolithic period; the third stage of settlement is the Initial Neolithic era; the fourth 
stage of settlement is the Early Neolithic era. Each stage has its own characteristics. 

The first stage is the transition from Paleolithic to Neolithic period (post-glacial 
period, late Pleistocene). The chronological framework (11–9 thousand years). The 
climate of this stage is dry cold, the most severe all in the past. Dominate the cold 
tundra with the steppes. Typical representatives of the tundra-steppes herbaceous 
and shrub communities are alder, birch, green mosses, ferns and other. The fauna of 
this period: bison, bighorn sheep, Pleistocene horse, lemming, reindeer, moose, and 
birds (probably ducks), fish of the salmon species, rabbit, gopher and other.

During this period, the site Ushki-V was settled twice. The first stage of settlement 
matches early Ushkovsky culture. Its chronological framework: 10960–11320 B.P. This 
period is characterized by the predominance of seasonal of field sites from the ground 
one and two-chamber dwellings with open, without a stone lining, fireplaces; workshops 
for the manufacture of stone tools and decorations; burials, accompanied by grave 
things and ochre. Stone tools of this period: hunting and processing of its products tools 
(bifacial arrowheads and dart with stem, instruments for processing of hides (scrapers, 
piercings, adzes), butcher knives (symmetric and asymmetric foliaceous biface), tools for 
permanent household purposes (flakes and chips without secondary processing), tools 
for fish processing, tools for working wood, bone, stone, decorations. Raw material base 
of stone products consists of high quality raw materials (obsidian, quartzite, chalcedony, 
flint, pyrophyllite, basalt, sandstone). The economy of the inhabitants of this period 
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Study of mICroBlade InduStry In SIBerIan, 
korean and north ChIna and ItS Cultural 

relatIonS wIth ContIguouS terrItorIeS

Key words: Microblade industry, North China, cultural relations, Selemdga Upper 
Paleolithic complex, Northeast Asia, micronucleus, Altai,Yenisei, Baikal.

 
Siberian is geographically adjacent to North China and Korea, Amur river basin in 

southern part of Russian Far East and Maritime region. This factor satisfy the condition 
of sharing same cultural area and it works the similar in microblade industry of Upper 
Paleolithic. Microblade industry in Northeast Asia shows a pattern of expending, in 
around 25,000 years including Russian Far East. 

The main Paleolithic sites in the region of North China are consisted of Shuidonggou, 
Xiachuan, Hutouliang, in addition to this, several sites have been discovered and 
studied. The feature of microblade industry in North China is that, existence of 
wedge shaped core which is based on bifacial technique holds a majority, and even 
the existence of this kind of core continuously had been continued in the end of 
Upper Paleolithic, Partially there is a little difference but, the basic aspect is similar to 
Selemdga Upper Paleolithic complex and microblade industry of Korea. 

In the first stage of microblade industry, it is characterized to appear small blade 
core and small blade. Stone tools using blade and flake had been abundantly found. It 
is not a typical microblade industry in Northeast Asia.

In the second stage, type of микронуклеусы had became diverse and miniaturization 
of stonetool had been settled. Wedge shaped core on the bifacial preform started to 
appear. 

Even in the third stage, wedge shaped core on the bifacial preform had been 
continued and small stone tools such as nail shaded end-scraper, several kinds of 
burin, leaf shaped  biface and arrowhead had been found.

Therefore, after the second stage, typical microblade industry had been appeared 
in North China, It is assumed to result of peopling migration from Selemdja complex, 
Russian Far East. In the end of Upper Paleolithic, North China kept on the similar 
character of microblade industry, which is found in the Russian Far East and Korea.

In addition, the Russian Altai, Yenisei River Basin, Baikal, such as these areas, the 
Tradition of microblade technology also have a strong similarity and genetic linkage 
with the Northern China and the Korean Peninsula.
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Stone industry of this period has fully formed Neolithic look. There were cores 
and products of primary cleavage (prismatic, conical macro and micronucleus, flakes, 
plates and fragments); gun set (retouched pointes on the plates; plates that are used 
as knives and fragments of plates with traces of utilization made of obsidian and 
basalt, cutters, chisels, sandstone bumpers); figures of fish. Raw materials for making 
stone tools of this era are represented by obsidian, flint, basalt, and rarely by jasper. 
The strategy of life-support of society of this period is focused on hunting, fishing and 
gathering, as evidenced by faunal complex, the nuts of cedar and etc. 

The obtained results give new perspective directions of scientific searching, 
associated with field and theoretical research.

was based on the catching of various species of animals, birds, fishing, gathering. In the 
spiritual life there had been representations associated with the worship of fire and of 
the hearth, fishing magic, belief in the afterlife, which were recorded in special burials, 
accompanied by grave goods, ocher, as well as in decorations.

The second stage of settlement the site Ushki-V correspond to late Ushkovsky 
culture. Time frame: 10240-9487 B.P. This period is significantly different from the 
previous one. There is an increase in area settlements (more than 40 houses with 
a population of at least 100-150 people), changing the design of dwellings, the 
appearance of stone tools. At this stage there is the first evidence of domestication 
of the dog, and the first works of art in the form of small stone sculptures and graffiti. 
Constructive feature of dwelling are represented by several types: 1. Recessed in the 
ground (0.3-0.5m) mushroom-shaped with an entrance hallway and a closed hearth, 
2. Ground dwelling without entrance hall with fireplace closed type 3. Large ground-
wrong-oval, rounded or patriciawalker forms with one or more hearths of the open 
type. Stone tools of the second stage are: hunting and processing of its products tools 
(bifacially arrowheads loosestrife, laurel or teardrop-shaped, single-edge scrapers on 
massive of flakes, microscribe, re-used and micronucleus microplate), butcher knives 
(symmetrical biface, flakes, plates and the microplate with the utilization retouch), 
tools for processing fish, tools for working wood, bone, stone. For processing organic 
materials used cutters and saws. As adzes and chisels were probably used a kind 
of combination of tools (chisel, adze, perhaps micronucleus). For the processing of 
inorganic material (stone) used rumble strips on an elongated oval pebbles in the 
process of preparing preforms of cores and performing the primary processing of 
stone tools. The raw material base of the stone tools: obsidian, quartzite, flint, basalt, 
sandstone. The economy of the inhabitants of that period was based on catching the 
various species of animals, birds, fishing, gathering (faunistic finds its composition is 
identical to the first stage of settlement (the skeletal remains of Pleistocene mammals, 
birds, fish)). This stage is characterized by beliefs about the afterlife, a totemic 
conception. There are signs of ritual activity in the form of initiations.

The Initial Neolithic (early Holocene) is the second era. This the third period of 
settling the Ushkovsky sites (cultural layer V). The chronological framework (8000-
6900 B.P.). This is the period of  landscape adjustment, when the cold tundra steppe 
are replaced by marshy tundra.  Its vegetation is dwarf birch, alder, moss, green 
mosses, aquatic plants and other. This period is characterized by mild, humid climate. 
This is the time of forming the first floodplain terrace with epithelial deposits and 
volcanic ashes. There is a reduction of the area of the settlement in comparison with 
the previous period; human habitation – looks like the tent-roofed hut with lesions 
without ring clutches with some stones. Stone industry of the period is represented 
by the cores and the products of primary cleavage (prismatic cores, flakes, plates), 
gun set (bifacially products; flakes and retouching plates; scrapers, pebble tool, etc.). 
A detection element of this stage is the obsidian scrapers on the plates and of flakes. 
Raw material base of stone artifacts is represented by obsidian, quartzite, flint, basalt, 
sandstone. The elements associated with the spiritual beliefs of this period are not 
detected. There was a disaster in this period, related with the eruption and ash fall of 
the volcano Hangar (6900 years ago), accompanied with a strong fire.

The Early Neolithic (middle Holocene) is the fourth stage of settlement of 
Ushkovsky sites (cultural layer IV). Chronological frame is 6000-3000 B.P. The mild 
climate is interrupted by cold. Birch forests with plentiful herbage: dwarf birch, alder, 
moss, green mosses, aquatic plants have been appearing. Ground dwelling in the form 
of plague or hut, open lesions, site-workshops on the production of stone products, 
household pits are typical for this time. During this period, a totemic conception 
connected with the cult of the fish. The most important innovation of this period is 
the emergence of traditions of ceramic production.
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while no direct evidence for the existence of the later cold period has been known. 
However, further research will fill the gap, because the dates of several assemblage 
groups corresponding to the LG are still unknown. Thus, the Incipient Jomon culture 
and the TUP culture are considered to be coeval archaeological cultures. Both cultural 
tradition were contemporaries that originated from at least two groups of people in 
Hokkaido during the LG.

 Pottery technology became stable in Hokkaido from the onset of the Holocene. 
Tenneru-Akatsuki type pottery which is the earliest type of the Initial Jomon emerged 
in central and eastern Hokkaido. Potsherds having similarity to the Tenneru-Akatsuki 
type were also reported from Sakhalin. In addition, making of arrowhead was 
generalized, while microblade technology disappeared. This imply that composite 
tools in which microblades are slotted were replaced by bow and arrow as hunting 
weapon. Technique of making arrowhead with the Tenneru-Akatsuki is common 
with that of Honshu. On the other hand, notable difference of pottery between the 
two regions can be seen, especially appeared in the shape of bottom. To explain the 
formation of this new Neolithic societies in Hokkaido, it is suggest that more attention 
should be paid to not only the expansion of Jomon culture from the south, but also the 
change in previous TUP culture in Hokkaido and Sakhalin.

Daigo Natsuki,
The University of Tokyo, Japan

CoexIStenCe of the termInal upper paleolIthIC 
Culture and the InCIpIent jomon Culture In hokkaIdo, 

northeaStern japan

The concern over beginning of using pottery has risen for approaching correlation 
between human adaptation and ecological change during the Pleistocene/Holocene 
transition in the East and Northeast Asia. Recent studies focusing on neolithization 
have revealed not only that appearance of pottery dated back to the Late Pleistocene 
in several regions of the East and Northeast Asia, but differences in the time and local 
context. The purpose of this presentation is to provide a specific example that non-
pottery culture with microblade technology coexisted with early pottery culture in 
northeastern Japan, and discuss the matter as different social and cultural groups.

Jomon pottery in the Japanese Archipelago is one of the oldest pottery traditions in 
the world, dated back to the end of Late Pleistocene, this time is called “the Incipient 
Jomon”. The most of sites bearing pottery during the Incipient Jomon are belonged 
to the Late Glacial period, and mainly distributed in Honshu, Shikoku and Kyushu. On 
the other hand, in Hokkaido which is the second biggest island and northernmost 
prefecture of Japan, blade and microblade industry without pottery continued until 
the end of the LG, therefore this time is called “the terminal Upper Paleolithic (TUP)”.

Although archaeological materials related to the Incipient Jomon in Hokkaido had 
been rarely found until 1990s, has increased since 2000s. The excavation of Taisho 3 
site located in southeastern Hokkaido was carried out from 2004 to 2005, exposed an 
assemblage containing arrowheads, and pottery which has similarities to the Incipient 
Jomon pottery found from Honshu. The lithic primary reduction for producing stone 
tools is composed of flake and bifacial reduction, but lacks of blade and microblade 
production.

A similar assemblage with the Taisho 3 was found in Loc. M-I of Tachikarushunai 
sites (TCM) which are located in northeastern Hokkaido. Similarity between these 
two assemblages is based on typology of stone tool, because no potsherds have been 
found so far. In addition, samples from the TCM were dated to 12600-12380 14C BP. 
Dates from the Taisho 3 vary from 12480 to 11920 14C BP. Given the results on residue 
analysis of pottery from the Taisho 3 argued that pottery was used for processing 
anadromous fish and/or marine resources, the dates of the TCM is considered to be 
slightly older than those of the Taisho 3.

Another assemblages related to the Incipient Jomon are characterized by 
denticulate bifacial point. The denticulate bifacial points were found in northeastern 
Honshu and Hokkaido. The dates related to the denticulated point from Seiko-sanso B 
site in central Honshu were reported as 12340-12000 14C BP.

The TUP assemblages were found through the whole area of Hokkaido, are 
characterized by various types of microblade core and boat shaped tool, also stemmed 
point, and large blade. They can be divided into several groups according to typology 
of microblade core and boat shaped tool, chronology among them have not become 
clear yet. Dates from Nakamoto site where Hirosato type microblade cores, stemmed 
points, boat shaped tools are found, were reported to be 12600-12350 14C BP. Several 
TUP assemblages were recovered from archaeological sites in southern Sakhalin.

   To date, as chronology of the Incipient Jomon and the TUP assemblages in Hokkaido, 
reliable dates have been to be restricted within the earlier warm period of the LG, 
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development of oBSIdIan SourCe and dIStrIButIon 
of oBSIdIan durIng upper paleolIthIC age: oBSIdIan from 

hokkaIdo dISperSe Into SakhalIn and honSyu

Thanks to the volcanic island of Japan, there are lots of obsidian source and espe-
cially four sources are assigned in Hokkaido. Recent component analysis on obsidian 
both from source and archeological sites identify each one of sources, which lead to 
show the circulation of obsidian among sites and to consider concrete human behav-
ior. However necessity for investigation of the source situation and observation on 
obsidian remains are still significance. In this paper we attempt to reveal how those 
obsidian from four main sources in Hokkaido, such as, Shirataki, Oketo, Tokachi-Mitsu-
mata and Akaigawa, acted and what motivated this.

Sequence of upper paleolithic Cultures in hokkaido
In Hokkaido acid soil, another gift from volcano, does not allow to survive organic 

matter. Because of this archeological sites exclusively produce stone artefacts. This 
brings difficulty to correlate sites with each other. The third gift of tephra gives effec-
tive ruler to determine sequence. Now Eniwa a pumice fall deposit (hereafter-En-a) is 
key to divide.  

1 As for the first half of the 1st stage reliable industry under the lower part of En-a 
is found. It is extracted from Wakaba-no-Mori site dated to 27,640±230 14C BP and 
24,810±170 to 23,930±230 14C BP, Kyoei 3 site and so on. It is marked by flake tool (or 
trapezoid like tool) using small round obsidian pebble. This industry is thought to be 
able to compare with those in Honsyu and place at the onset of Upper Paleolithic age. 
Actually chronological gap and scarcity of evidences make difficult to evaluate. Similar 
industry as this is found at Shirataki source area. The exploitation of obsidian is kept 
in collection and used small obsidian pebble at lower basin (secondary source around 
site) far from the primary source.

Industry thought to be at the second half of the 1st stage being later than above 
is uncovered from the lower part of En-a. They are Kami-Nitaira site (23,420±120 BP) 
and Kawanishi C site (21,780±90 to 21,400±90). This industry is characterized by the 
blade technique dispersed from Siberia through Sakhalin and noticeable relation with 
the industry from Makarovo IV site and Maljta site in Siberia. Around 23,000 years ago 
another industry marked by Rankoshi type microblade core is found at Kashiwadai 1 
site from lower layer of En-a. From this time on industry being common with those 
in Siberia are developed next to next, which clearly show that Hokkaido is set into 
Northern Asian cultural area. The development of source is not thought to reach at the 
full. However, series of reduction from manufacturing blade core finally to microblade 
core (Rankoshi type) is reconstructed at Miyako site near Akaigawa source (Kimura 
1978). And this reduction process needs to rather large angular gravel. Because of this 
full scale of development at source would be started during this stage.  

 Following industry is closely connected with flourish of stone processing, such as, 
large blade industry and the Yubetsu technique for one thing and the full-scale of 
development at source for another. This technological innovation and necessity to 
get specific raw material bring dispersal of obsidian covering large area from northern 
Honsyu, such as Kakuniyama site and Taki 1 site (750km from Shirataki) to Sokol site 

SeSSIon 3: 

from upper paleolIthIC to neolIthIC 
(part II)
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The study of the Early Neolithic Islands of the Sakhalin, Hokkaido and Kuril 
archipelago began in the 30-40s of the 20th century, in the framework of studying the 
“Blade Arrowhead Culture (BAC)” [Kimura, 1976]. For the first time the materials of 
this culture were published by the Japanese amateur archaeologist Saito Y. In 1943, 
commenting on the finds made by the blade technology with the ceramic vessel at the 
Shin-Yoshinodai site (Urahoro town, East Hokkaido) , he suggested that this assemblage, 
possibly, spread from the Asian continent through Sakhalin to Hokkaido [Saito, 1943]. 
In the second half of the twentieth century, this idea was developed in the works of 
Kato S. [Kato, 1963], Kimura H. [Kimura, 1976, 1999], Kitazawa M. [Kitadzawa, 1999], 
AA. Vasilevsky [Vasilevsky, 2008]. During the expeditions and laboratory investigates 
of the Sakhalin State University (headed by A. Vasilevsky, V. Grishchenko) and the 
Tokyo University (headed by Onuki Sh., Fukuda M.) in 2005-2013, the study of this 
problem was resumed [e.g., Grischenko, 2011; Fukuda, 2015]. As a result, stratified BAC 
complexes on the islands are studied and radiocarbon dated (from the North to the 
South): Left Creek 2 (Early Neolithic Horizon), Ado Tymovo 2 (Early Neolithic Horizon), 
Pugachevo 1, Slavnaya 5, Slavnaya 4, Gornozavodsk 2 (Early Neolithic Horizons)  on 
Sakhalin island; Malokuril’skoe 2 – Shikotan Island; Yubetsu-Ichikawa – Hokkaido. The 
obtained results allow us to consider that archaeological objects as basic BAC sites in 
the zone of transition from the mainland to the islands land of North-East Asia.

The stone industry of this culture is characterized by the dominant value of blade 
splitting, based on the reduction of the conical cores, with the presence of bifacial 
points and knives in the complex, as well as tools on flakes. An important distinctive 
feature of the stone industry is the presence of a representative series of various types 
of woodworking tools (axes, adzes, chisels), various in size, shape and ways of making, 
made in the technique of percussion and polishing the surface, as well as the presence 
in the inventory of parking lots and original polish tools – stone poles (components 
of fishing hooks and weights) and raw or with a small fraction of the treatment of 
pebbles for networks. From the point of view of the characteristics of the ceramic 
complex, the BAC ceramics are distinguished by considerable heterogeneity. In the 
early Neolithic layers, ceramics with organic and mineral admixture, with different 
wall thicknesses and the quality. Also, the temperature regime of roasting and ways of 
ornamentation differed. This feature is vividly illustrated by the earlier distinguished 
numerous ceramic types of BAC on the island of Hokkaido [Kitadzawa, 1999].

As a result of the works of Sakhalin State University and the University of Tokyo, 
on Sakhalin, Kuriles and Hokkaido, an array of 55 radiocarbon dates from carbonized 
residues from the walls of ceramic vessels and wooden charcoals from the cultural 
layers of the BAC sites was obtained, which essentially clarifies the chronology of 
culture, allowing one to critically refer to dating according to samples of unclear 
archaeological origin. As a result of the analysis and calibration of the received dates, 
three chronological stages of BAC on the Sakhalin, Kuriles and Hokkaido in the interval 
9600-7800 years ago (cal. BP) are singled out (fig.1).

in Sakhalin (400km from Shirataki) and Hunsun site in Northeast China. In Shirataki 
area location of sites is depended on altitude. Akaishiyama is the mountain situated 
in the “Horoka–Yubetsu caldera” and obsidian source itself associated with outcrops 
on hillside. At 620 m alt. Horokazawa site Toma locality is situated and thought to be 
well representative of this stage. It is a workshop producing more than 600,000 un-
earthed artifacts and flakes from only 100m. Excavated materials clearly point reduc-
tion from raw material to blank or finished one, especially manufacturing Sakkotsu 
type microblade core (Kimura 1985, 1992, 2012) made by the Yubetsu technique. 
24 Investigated sites among 100 sites along the Yubetsu river at 400m alt. yeilded 
more than 6,000,000 remains. Accordingly this density of sites and their contents see-
ing on both quality and quantity is not explained by stopping in the source and out-
crops on Akaishiyama at each shortage of obsidian by Upper Paleolithic foragers one 
after another. In consequence of this at Sokol site same industry of the same stage 
contained certain amount of obsidian remains are found and those obsidian are iden-
tified to Shirataki under the component analysis (Kimura 1985, Golubev and Labrov 
1988, Zajtsev, Vasilevskii et al. 2003). This allow us to infer certain group of people 
with good sense of gathering information about Shirataki source persistently occupied 
and took systematic resource management on there. On the top of this excavation at 
Akatsuki site located in Tokachi area bearing Tokachi-Mitsumata source behind shows 
another phenomena. Even though obsidian from Tokachi-Mitsumata is available, ob-
sidian from Shirataki, specifically Sakkotsu type microblade core on Shirataki obsidian 
is transported as well as Araya type buirn made on shale and quartzite originated 
from southern part of Hokkaido is obtained as finished product at Akatsuki site. The 
Akatsuki group of people could be occupied intermediate position between the black 
stone group (Shirataki obsidian) and the white stone group (shale and quartzite from 
southern Hokkaido), which is resulted in the hypothesis “Obsidian Road in North”. Cer-
tain tendency about application to obsidian is seen in this area, for example at Kami-
Nitaira site. Using round obsidian pebble is remarkable and utilization rate of Shirataki 
obsidian is higher than local one. Easy acquisition but improper size is presumed. And 
more than this the primary source might be unknown. In Shirataki it could make large 
scale of sites group but source was supposed to bear different historical and geomo-
pholocical situation in Tokachi.  

During the 3rd stage of industry marked by tanged point mass consumption of ob-
sidian diminished and acquisition within each one of area was coming to be standard. 
Therefore the long distance dispersal of obsidian seems to be downsized. But at Ogon-
ki 5 site  obsidian from Shirataki is identified (Kimura 1995, 2012, Vasilevskii 2003, 
Archeological Institute of Meiji Univ. 2009). This suggests transportation of obsidian 
from Hokkaido as product is still going on. 
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As the dominant adaptation strategy of the BAC, a comprehensive economy with 
an orientation to aquatic biological resources is being considered. This strategy was 
implemented in conditions of settling the coast of the islands by sedentary (perhaps 
seasonally) human collectives. An important element of the BAC economy is the 
movement between the islands, that is, the use of transport resources of the aquatic 
environment, an obvious marker of this type of activity is the transportation of volcanic 
glass from the Hokkaido obsidian outcrops.
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radIoCarBon datIng and analyZIng food 
haBItS uSIng Charred remaInS on pottery from 

the early neolIthIC SIteS In northeaSt aSIa

The objective of this study was to date and reconstruct the diet of Early Neolithic 
cultures in the Northeast Asia. In recent years, carbon and nitrogen isotope ratios of charred 
residues on pottery unearthed from archeological sites have provided material for the 
discussion of prehistoric diets (e.g. Craig et al. 2013). We have also engaged in such studies 
in Northeast Asia. At the Ustinovka 8 site in the Russian Far East, we investigated differences 
in radiocarbon (14C) ages of charcoal and residues on pottery and demonstrated that 
carbon and nitrogen isotope ratios in charred residues on pottery can be used for dietary 
reconstruction (Kunikita et al. 2007). In the same study, we described the possibilities that 
marine resources (including salmon and trout) were used by the Zaisanovka culture of the 
Late Neolithic and millet was used by the Lidovka culture of the Bronze period. We also 
attempted to date and reconstruct diet on the basis of the world’s earliest emergence 
of pottery, and identified the use of marine resources at the Taisho 3 site in Hokkaido 
(Kunikita et al. 2013). We also discuss the ages of the recently excavated Houtaomuga and 
Shuangta sites in Northeast China (Kunikita et al. 2017a) and the Primorye (Kunikita et al. 
2017b). Our findings led to the conclusion that the cultural transitions in the East Asian 
region that took place during the Neolithic period should be understood as broad-based 
changes. Identifying the age and subsistence activities of regional cultural groups is thus 
important for discussing the process of cultural formation.

In this presentation, we examine the transition of cultural groups in the Sakhalin 
Island and attempt to reconstruct their diet on the basis of pottery residues. A variety 
of cultural groups arose in Northeast Asia between the Early Neolithic and the Middle 
Neolithic periods. In the Sakhalin Island, known groups include the Slavnaya 4 and 
5 complexes, Ado-Tymovo-2 complex and Soni cultures; the ages of these cultures 
have been discussed in various studies (e.g. Kuzmin et al. 2004; Vasilevski et al. 
2010). The eastern part of the Slavnaya-5 site, was excavated in 2013. This study was 
conducted through the Japan and Russia Academic Exchange Agreement, concluded 
between the Department of Archaeology, University of Tokyo, and the Laboratory of 
Archaeology and Ethnography, Sakhalin State University. We obtained dates from the 
Slavnaya-4 stage (8500–7660 BP), the Early Slavnaya-5 stage (7825–7040 BP), and the 
Late Slavnaya-5 stage (7245–6670 BP). Carbon and nitrogen isotope ratios and C/N 
ratios of all the specimens fell in the range between marine and terrestrial products. 
Many specimens had carbon isotope ratios of around –24 to –20‰, and the nitrogen 
isotope ratios of the specimens were high (10‰), indicating that the diet consisted 
mainly salmon, trout, and other marine organisms. 

We will continue to investigate cultural transitions and diet in greater detail on the basis 
of further analysis of younger stages of the Neolithic period and the Paleometal period.

references
Craig OE, Saul H, Lucquin A, Nishida Y, Tache K, Clarke L, Thompson A, Altoft DT, 

Uchiyama J, Ajimoto M, Gibbs K, Isaksson S, Heron CP, Jordan P. 2013. Earliest evidence 



88 89

The entire area of the field of exploitation has been successively bought out by 
private hands since the 1920s. Neolithic flint mine was officially recognized as a monu-
ment on September 28, 1945, thus forming an archaeological reserve. By order of the 
President of Poland, on September 16, 1994, “Krzemionki” was declared as a National 
Monument of history. To this day, everyone associated with the “Krzemionki” Reserve 
is guided by the idea of entering this facility on the UNESCO World Heritage List [Bąbel 
2015; Gediga 2014]. 

To the popularization of the “Krzemionki” Reserve, a huge amounts of work and 
money were put in. Thanks to this, the public archaeology in this place is leading ex-
ample for the other similar facilities. Starting with the journey of several hundreds 
of meters of underground corridors, ending with learning about the Neolithic life 
of the inhabitants in the reconstructed prehistoric village. The didactic methods in 
“Krzemionki” are very diverse. There are three basic types: verbal (story, conversa-
tion, lecture), viewing (shows, demonstrations) and practical (experiments). For chil-
dren from primary schools, numerous of museum activities are also organized. For the 
older ones, the museum organize educational workshops and demonstrations of ex-
perimental archaeology. Such forms of education raise the awareness of young people 
and give a possibility to get familiar with ancient times. Maybe this is a chance to get 
to know the prehistory better?

Despite such a remarkable and unique place on the world scale, “Krzemionki” are 
constantly struggling with misunderstanding of the role of this place. From the very 
beginning of the discovery of the ancient mine, this remarkable object was devastated 
and riddled by people wishing to obtain Striped Flint. The problem of illegal extrac-
tion of flint was and is still valid, and the knowledge of the local inhabitants about the 
archaeological reserve is overshadowed by the knowledge about the attractive raw 
material – Srtiped Flint.
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neolIthIC flInt mIne In krZemIonkI aS an example 
of the popularIZatIon 

method of the arChaeologICal SIte 

Despite the importance of memory of the past and the strong human union with 
a local and historical patriotism, large commercialization of historical events in the 
form of festival (e.g. historical and reconstruction events) and presentations of the 
sensational discoveries in the media, on the one hand archaeology seems to be an at-
tractive and thrilling science, and on the other hand incomprehensible and intricate, 
sometimes monotonous. Typically, a non-distant events (historical period) are usually 
eagerly received and fervently discussed, not only because they are interesting, but 
also because the potential interlocutor has some knowledge of the historical subjects 
he acquired during school education. The possibility of dialogue on prehistoric topics 
is worse. The curiosity and fascination of the old times is accompanied by the great 
ignorance of negligence and marginal treatment of prehistoric times in primary and 
secondary education. 

In response to the declining interest in archaeology as a science, the public archae-
ology  seems to be a rescue. For many years there is a rapidly growing field of archae-
ology in western countries, but in Poland, it is only recently that in the scientific world, 
a movement related to this field emerged. 

For a better understanding of the idea of public archaeology I will use the quote:
“The term “public archaeology” is: any method of presenting to the public the 

achievements of archaeology, ways of interpreting the past and any activities aimed at 
public understanding of the activities of archaeologists and the involvement of society 
in their activities” [Pawleta 2015; translation mine].

During the course of my studies, I have visited many of the leading institutions 
showing the excellence of popularization of the archaeology. I had the opportunity 
to stay at some of the finest open-air museums and archaeological reserves in my 
country, where I have come across all sorts of “Public Archaeology”. However, this 
article does not focus on describing the various aspects of this field, but it focuses on 
the presentation of the popularization methods, on the one of the most representa-
tive archaeological reserves in Poland, “The Archaeological and Natural Reserve and 
Museum in Krzemionki”. 

The Archaeological Reserve “Krzemionki” is located near the Magonie village, in 
Ostrowiec Świętokrzyski district, Świętokrzyskie voivodeship [Bąbel 2015]. The re-
serve area is about 20 kilometers west of the Vistula river. 

The “Krzemionki” site was discovered by a Polish geologist and paleontologist Jan 
Samsonowicz. This discovery took place on July 19, 1922. An archaeological care for 
the Neolithic Striped Flint Mine in Krzemionki was held by Stefan Krukowski.

“Krzemionki” is the world’s largest complex of prehistoric flint mines. The mines 
were created during the Neolithic and Early Bronze Age, and were associated mainly 
with two Neolithic cultures – Funnel Beaker culture and Globular Amphora culture, 
and one from the Early Bronze – Mierzanowice culture. As a result of the mining ac-
tivity, there is a huge mining field, with an area of nearly 80 hectares, where about 
4.5 thousand prehistoric mines were discovered. The Striped Flint was mined with 
stone picks and levers made of antlers [Boguszewski, Sałaciński 1992; Migal, Sałaciński 
1996].
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the invention of writing systems (Wang, 1981 ), auspication (Wang, 1964, 1986 ), and 
the usage of some articles unearthed by archaeologists (Wang, 2001). From the 1960s 
to the 1980s, Wang Ningsheng conducted ethnoarchaeological fieldwork on contem-
porary Dai pottery-making in 12 villages in Yunnan province.

In his work An Ethnoarchaeological Study on the Pottery - Making of the Dai Peo-
ple in Yunnan (Ningsheng, 2003 ) he combined participation in pottery-making ac-
tivities with interviewing potters, inventorying their tools and other pottery-related 
objects, and observing the distribution and burying of discarded pots and sherds on 
the ground and in garbage pits near pottery-making households, markets, and firing 
places or kilns.

According to Wang Ningsheng’s investigation, the Dai pottery-making can be clas-
sified into four categories: (a) a simple coiling method, with open-air firing; (b) coiling 
on a potter’s wheel by the potter’s feet, with firing in a fuel oven (dung oven); (c) small 
vessels made by a throwing force using a quick rotation of the potter’s wheel and fired 
in a roof less earth kiln. All three of these categories of pottery are made by women 
in their spare time. (d) The final method comprises coiling on a small potter’s wheel 
turned by the potter’s hand, with firing in a roofed brick kiln.

Full-time male craft specialists control the work in this case.
In this project the six major issues of pottery studies in archaeology were discussed:
(a) producers and users; (b) distribution and exchange; (c) specialization; (d) stan-

dardization; (e) pottery and ethnic identification; and (f) pottery and social change.
In his article “Large Houses Discovered in Archaeological Excavations in China”(Wang, 

1983 ), Wang stressed that the building of large houses was quite a common practice in 
remote antiquity. Such houses might have had many different functions, such as com-
munal houses, meeting houses, men’s houses, women’s houses, tribal chief’s houses, 
etc. However, we cannot take any of them as indicating the characteristic architecture 
distinguishing any particular culture or ethnic group. Wang has also analyzed the use 
of several large houses discovered at prehistoric archaeological sites in China during 
recent years, with reference to the uses of various types of such large houses among 
minority ethnic groups both inside and outside China. Wang concluded that the origi-
nal house built on House Foundation No.1 at the Neolithic site of Banpo in Xi’an and 
that of House Foundation No. 201 at Quanhucun in Huaxian County were used as 
meeting houses; that the five large houses at Jiangzhai in Lintong County, Shaanxi 
Province, were possibly used either as men’s houses or as meeting houses; that the 
house on House Foundation No.6 at Qinglongquan in Yunxian county, Hubei Province, 
was possibly a chief’s house; and the large houses found at Hemudu in Yuyao County, 
Zhejiang Province, as well as at Dahecun Village in Zhengzhou, Henan Province, at 
Haimenkou in Jianchuan County, Yunnan Province, and at Maojiazui in Qichun, Hubei 
Province, were all used as communal residences; namely, the so-called longhouses 
known from ethnology. In the current studies of primitive society in China such large 
houses are often interpreted as being a symbol of a certain kind of social organization; 
namely, the communal houses of a matriarchal clan, but this may be incorrect.

In another study, “From Primitive Record-Keeping to the Invention of Writing”(Wang, 
1981 ), Wang pointed out that once there were many kinds of primitive record-keeping 
methods, and these could be grouped into three major categories: drawing pictures; 
making symbols through knot-tying or wood-notching; and using material objects 
to suggest the shape of certain things, or suggest the sound of the thing’s name or 
the meaning implied . This third method was often neglected previously in studies of 
the origins of writing. Basing his account on archaeological findings and the primitive 
record-keeping methods that some of the Chinese minority nationalities have used 
until recent times, Wang presented some of the materials from his own investiga-
tions, adding to the interest and appeal of his account. Recent archaeological findings 
have included marks and designs on pottery; engravings on wood; totem images on 
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wang nIngSheng’S ContrIButIon to ChIna’S 
ethnoarChaeology

Prof. Wang Ningsheng dedicated himself to surveys and studies on the ethnic groups 
in the Southwestern China for several decades, and his main research interests are 
the ancient history and archaeology of China with the reference to the ethnographic 
data collected by himself, the scope and methodology of which closely coincided with 
that of ethnography popular in the West. The main characteristics of Prof. Wang 
Ningsheng can be concluded into the four following aspects: first, he emphasized on 
the fetching the primary data through the field work; second, he paid high attention 
on international academic communication; third, he put forward the triple-evidence 
method with intergrates the archaeological data, hitoric literature and ethnographic 
data in the researches; fouth, he paid high attention on the theories and methods of 
ethnoarchaeology and made great efforts on the constraction of ethnoarchaeology 
discipline.

Key words: Wang Ningsheng, Ethnoarchaeology, Southwestern China.

Wang Ningsheng(1930.5~2014.2) is one of the key figures in the development of 
Chinese ethnoarchaeology. Wang Ningsheng made a great contribution to ethnoar-
chaeology in southwest China, he was well respected as the editor-in-chief of the 4th 
to 11th issues of Journal of Ethnic Studies.

In his early article“The Sheep Scapula Oracle of the Talu People and a Study on the 
Oracle Bone Custom of Ancient China”(Wang, 1964 ), Wang investigated the oracle 
tradition of the Talu people of Yunnan, who used a sheep scapula as an oracle bone, 
and Wang found that their tradition is similar, in many aspects, to the tradition of an-
cient China. He suggested that the origin of the oracle bone customs in China may lie 
with ancient tribes in the southwestern region.

In his article “The Sheep Scapula Oracles of the Yi and Naxi Nationalities; with a 
Further Study on the Oracle Bone Customs of Ancient China” (Wang, 1986 ), Wang in-
vestigated the oracle tradition using sheep scapula practiced by the Yi (Lolo) people of 
Sichuan and the Naxi of Yunnan, and discussed problems concerning the oracle-bone 
customs of ancient China.

In“Fire-Making Methods of Minorities in Yunnan, with a Study on Ancient Chinese 
Fire-Making” (Wang, 1984 ), Wang described primitive fire-making methods such as 
drilling, striking-a-light and the fi re pistol methods still used by minority ethnic groups 
of Yunnan Province in their daily life, as well as in ceremonies. The primitive fire-mak-
ing of ancient China was then discussed with comparisons to these primitive methods.

Internationally, the word “ethnoarchaeology” emerged in the early 1900s, but as 
an academic subject it came into being only by the end of the 1950s and in the early 
1960s, in America and Europe, Given how ethnoarchaeology was developed in the iso-
lated situation of China in that time, we can say it was also developed independently 
in China.

Wang Ningsheng focused on topics such as pottery-making (Wang, 2003 ), fire-
making (Wang, 1980, 1984 ), architecture (Wang, 1983 ), burial customs (Wang, 1989), 
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2008 : 237–242; 243–250). For example, he made reference to Inuit women’s knives to 
explain the use of triangle stone knives found in China’s Neolithic sites (Wang, 2008 : 
237–242). He also referred to Native American turtle shell percussion musical instru-
ments to explain the turtle shell instruments found in the Dawenkou site in Shandong 
Province (Wang, 2008 , 243–250).

Wang Ningsheng has advocated the general comparative analogy method in eth-
noarchaeology. The materials drawn on for the analogy might be obtained from any 
place and from any society. But he also insisted that while referring these results to 
prehistory and ancient society, the analogy had better be made with objects from pre-
industrial societies. In contrast, some Western scholars have studied the formation of 
city rubbish dumps in contemporary societies to explain the formation of archaeologi-
cal sites; other scholars have drawn on the phenomena of rapidly changing “hippies” 
or punk clothes, to explain the style changes in ancient objects excavated

from archaeological sites (Hodder, 1982 : 196–209). Wang Ningsheng disagreed 
with such analogies, indicating that the relation between the objects drawn on for 
the analogy was arguably too weak (Wang, 1987a , 1987b ). Although it is true that 
ethnoarchaeology should pay more attention to prehistoric societies and the cultural 
remains that reflect them, in historically recorded

civilizations there are also problems that demand the use of ethnoarchaeological 
methods for solving them. China has a long history that is very rich in documents.

Almost all of the 24 historical dynasties’ histories include records of the so-called 
barbarian tribes. China also preserves many early books that specifically address mi-
nority ethnic groups in border areas. Although these materials cannot be directly used 
for the purposes of ethnoarchaeological analogy, they can still provide some clues that 
may be helpful for field ethnography. They could also be used as reference materials 
to explain or confirm archaeological finds. This is why Chinese ethnoarchaeologists are 
always quoting historical documents in their research. Some scholars have suggested 
that the ethnography recorded in historical documents belongs to ethnohistory, and 
that ethnoarchaeologists should avoid relying on such documents (Guo, 2009 ). How-
ever, it would be unwise to avoid using historical documents entirely while studying 
China’s archaeology, and the use of historical documents remains an important char-
acteristic of Chinese ethnoarchaeology.

When obtaining materials for use in the form of ethnoarchaeological analogy, most 
Chinese archaeologists have focused on archaeological sites in the Central Plains, the 
center and origin of ancient China’s civilization. Although some ancient customs still 
survive even there, and might conceivably be used to pursue analogies, most of these 
areas have long since entered modern society. Thus, scholars have had to use materi-
als from southwestern minority ethnic groups, even though these, in turn, may have 
no direct relationship with the Central Plains peoples of ancient times.

Western ethnoarchaeologists have recognized two different kinds of analogy. One 
is the direct historical approach, which means that the materials on which an analogy 
is based should be derived from the ethnic groups which have inherited the original 
culture. The other is a general comparative analogy. This means you can use any ma-
terials from any ethnic groups, anywhere. Scholars have engaged in protracted discus-
sions of such methods (Chang, 1967 : 3; Kramer, 1979 : 2–3; Longacre, 1991 ; 234–
237). Most Chinese ethnoarchaeologists have used general comparative analogy, and 
this is similar to the mainstream of Western ethnoarchaeology. For example, to reveal 
Paleolithic European life, Binford did research among the North American Inuit (Bin-
ford, 1978 ). The idea was that you can use any materials of whatever ethnic groups 
from anywhere. There has been intense discussion on these methods in Chinese eth-
noarchaeology (Chang, 1967 : 3), but it has not led to great successes. 

In the past, the scope of ethnoarchaeology research in China was overly limited 
to the use and meaning of excavated objects. Ethnoarchaeology has currently been 

bronze artifacts; and the images seen in cliff paintings in Yunnan, Guangxi and Sichuan 
Provinces and also the images seen in cliff carvings in the Xinjiang Uyghur and Inner 
Mongolian Autonomous regions, as well as those from Gansu Province (Wang, 2008 ).

Identifying a general principle in the evolution of writing, Wang holds the idea of 
writing developed from the drawing of pictures is neither accurate nor comprehen-
sive; rather, he believes that writing is derived from all the three of the above record-
keeping methods. For instance, some ideographic characters and numbers probably 
evolved from marks carved in wood.

Wang has also maintained that certain principles of writing were engendered by 
the record-keeping method making use of material objects. He is of the opinion that 
there has been a long period of continuous development from primitive record keep-
ing to the invention of writing; but only those marks that became phonic symbols and 
were recognized and understood by a fairly large number of people could properly be 
called writing. Wang insists that it is this very form of writing, and not the irregular 
simple marks or drawings that were used as memory aids, that marks mankind’s trans-
formation into civilization.

In his work “From Primitive Measures to the Formation of Length, Volume, and 
Weight Systems” (Wang, 1987a , 1987b ), which was completed on the basis of infor-
mation gathered from primitive measures that are still being used among primitive 
minority nationalities, as well as on the basis of data from ancient documents and 
oracle-bone and bronze inscriptions, Wang Ningsheng pointed out that the formation 
of length-volume-weight systems was preceded by a very lengthy evolution of primi-
tive measures from which later measuring systems gradually developed.

The three elements of measurement; namely, length, volume and weight, were not 
devised and developed simultaneously. Generally speaking, length-measuring came 
first and was followed by the emergence of capacity and weight measurements. Primi-
tive people measured by length what should have been measured by volume or weight 
before such measurements were invented. The earliest units of measurement were 
associated with various parts of the human body. For example, the ancient standard 
units of length are the lengths of some human body parts, or the distance between 
them. Certain standard units of volume were derived from the holding capacity of the

palm of the human hand and, similarly, some units of weight were first derived 
from the weight an average man could carry on his shoulder, or in the hands. Because 
these parts of the human body are limited in size or strength, units of length, volume 
or weight based on them might be limited; even so, most of them were in common 
use in later periods. All the later multitudinous larger and smaller units were added to 
these basic ones one by one, as time went on.

Some special small units of weight that appeared early in Chinese historical times, 
such as the Lue and Zhu , equal to six Liang and 1/24 of one Liang, respectively (the 
Liang is the Chinese weight unit corresponding to the British ounce), were created to 
meet the need to weigh precious metals such as gold, silver, etc. On the other hand, as 
the primitive units of measurement were based on various parts of the human body, 
they had no fixed proportion in relation to one another. Moreover, in ancient times 
there were no specially designed devices for measurement. With the development of 
exchange, certain fixed measuring devices came into being; after the emergence of 
the state, the government introduced legal instruments for length, volume and weight 
measurements.

Professor Wang Ningsheng has pointed out that the methodology of ethnoarchae-
ology can be divided into three steps: analogy, hypothesis, and testing (experimenta-
tion), the last being an important link (Wang, 1987a , 1987b ). Wang’s own research 
mainly relied on his investigations in southwestern China, over several decades. He 
also used many materials from other ethnographic sources, both from China and oth-
er countries, to compare them with the objects found in archaeological sites (Wang, 
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Ethnoarchaeologists hold frequent meetings to discuss their field investigations, as 
well as theoretical and methodological issues. But until very recently in China, only 
several dozen articles about ethnoarchaeology have been published, and there is no 
specialized ethnoarchaeologial journal. Few scholars teach ethnoarchaeology as a 
part of general archaeology courses at universities.

A few scholars at Zhongshan University pay considerable attention to 
ethnoarchaeology. In fact, it was these scholars who first introduced the term 
ethnoarchaeology in China (Liang & Zhang, 1983 ). A monograph on the field has been 
published (Rong et al., 1992 ) and one foreign book has been translated (Guo, 2009). 
However, unfortunately, even in Zhongshan University, scholars have rarely had a 
chance to do field work in ethnoarchaeology. 

If Chinese archaeologists pay more attention to the methodology of 
ethnoarchaeology, progress will certainly be made in the debates over the origin 
of civilization and the formation of early states. Given the large amount of data 
available in Chinese archaeology and the fact that some of the nation’s minorities 
still live as hunters and gatherers, or as swidden farmers, thereby providing potential 
comparative materials, Prof. Wang Ningsheng believe that ethnoarchaeology will have 
a very brilliant future in China.
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widely applied in studies on technology, life styles, social systems, religion and art.
It has even contributed to the improvement of methodologies applied in Chinese 

archaeology. For example, in the past, the existence of a matrilineal society was 
treated as orthodoxy in archaeology and history. It was simply declared that matri-
lineal societies preceded patrilineal ones. But then Wang Ningsheng refuted most 
of the evidence for the existence of such a social stage in China’s prehistory (Wang, 
1985 –1987).

The theory of the “Yangshao matrilineal society” is mainly based on the discoveries 
of collective, secondary burials in Yangshao culture sites from Yuanjunmiao in Huax-
ian County, Jiangzhai in Lintong County, and Shijia in Weinan County and etc.. Taking 
it as an absolute truth to L. H. Morgan’s view, expressed in his work Ancient Society , 
that all persons related by blood would never be parted from one another even after 
death, many scholars in China believed that all the dead buried in a common, second-
ary burial must represent one and the same descent group, probably following the 
female line. But Wang Ningsheng studied the burial customs of people in less complex 
societies, such as the Ma’anyan in Borneo, the Merina in Madagascar, and the Iroquois 
and Huron among the North Native Americans and found that secondary burial was 
usually practiced by an entire village or community, and that the dead were not neces-
sarily belong to blood relatives. Thus there is no sound basis for regarding Yangshao 
culture secondary collective burials as a definite miniature display of a matrilineal kin 
group (Wang, 1985–1987). Judging from the number and size of dwellings discovered 
in some sites and the level of agricultural technological development at that time, 
consanguineous groups with large populations could not have existed in the Yangshao 
culture. Secondary, collective, burials discovered in the above-mentioned sites usu-
ally contained scores of skeletons, so it could hardly be said that they belonged to the 
dead of one family, or even one kin group. They must represent the dead of an entire 
village, accumulated over many years. Their skeletons had been collected together in 
a common ceremony of secondary burial.

Wang Ningsheng has also examined other assumptions regarding the theory 
of“Yangshao matrilineal society”, such as how children and adult women were buried 
together. Statistical data showed that among nearly 1,000 Yangshao graves, there were 
only three such cases. But secondary collective graves typically included children and 
women, as well as men. Thus, he argued, there is no clear evidence to connect multi-
person collective burials and secondary burials with a matrilineal family. He pointed 
out that too much emphasis was placed on collective burials, and that there were 
many problems associated with an analysis that posits a superior position of women 
based only on a small number of girls’graves with many burial goods. He pointed out 
that at least one rich grave of a male infant was also found (Grave M22 at Jiangzhai); 
and that many infant females did not receive preferential burial treatment. He further 
argued that rich grave goods in infant burials were not related to their sex, but to 
the status of their family (Wang, 1985–1987). His argument was further reinforced by 
publications that challenged the accuracy of sex determination for infant skeletons.

In the opinion of Wang Ningsheng, some of the views about primitive society ex-
pressed by L. H. Morgan in his book Ancient Society have been disapproved by an 
overwhelming amount of evidence from anthropological research gathered over the 
past 100 years. From now on the study of the prehistory of China can only rely on the 
rich materials provided by new archaeological research. To provide new explanations, 
our study must not be hampered by any ready-made formulas.

It may seem that China’s ethnoarchaeology started not too late, but nevertheless 
it still remains at the introductory level. In the Western world, up to now, numerous 
ethnoarchaeology books have been published and almost every archaeology textbook 
has a chapter introducing ethnoarchaeology. Some universities offer ethnoarchaeology 
courses; there is also an increasing number of ethnoarchaeology journals. 
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ChIroptera remaInS fIrSt dISCovered In ChIna’S urBan 
arChaeology and reSearCh

Chinese Neolithic Age and subsequent historical periods archaeological excava-
tions, Chiroptera material is very rare. 2012, Chongqing Southern Song Fuya site (also 
called Old Gulou Yashu site, geographical coordinates 29º33’13”N, 106º34’46”E) ar-
chaeological excavations, in original courtyard of landscaped pool sediments, by using 
water-washing method with the purpose of tiny bone specimens, obtained 2 lesser 
brown horseshoe bat (Rhinolophus sthen) mandible specimens. Mandibular dental 
formula is 1∙2∙3∙3, lower dentition length of 7.82 ~ 7.87mm. Bone material belong to 
horseshoe bat (Rhinolophidae) small type. Mandible p3 highly degraded, growth posi-
tion completely at the central axis outside of lower dentition; p2 and p4 dental crown 
direct contact. Molars m1~m3 dental crown structure are identical, dental crown bot-
tom of the front - the outside - the back, there is obvious growth cingulum (the front is 
high, the back is low); endoconid weaker than hypoconid; 3 molars from front to back, 
showing weak regularity smaller phenomenon (m3 not exhibit particularly degrada-
tion phenomenon). Lesser brown horseshoe bat extant living area, mainly from the 
equatorial zone along Malay Peninsula, Indochina distributed to near the Tropic of 
Cancer, living area mainly are tropical rainforest climate zone and tropical monsoon 
climate zone. Chongqing Southern Song Fuya site lesser brown horseshoe bat found, 
confirmed that the Song Dynasty of southwest China gorge low altitude area, there 
may be have similar natural environment characteristics of tropical monsoon climate 
zone. Since these specimens appeared in the ancient city site, display this kind tropi-
cal small type horseshoe bat, or have possibility to dwell accompanied with the hu-
man in house buildings (horseshoe bat generally live in the forest environment, not 
dwell with human). This finding also reflect Chongqing city grow flourishing trees in 
the Song Dynasty, the city existed a good wildlife ecological chain. Chongqing Southern 
Song Fuya site landscaped pool (H43) washing method of archaeology experiment, 
demonstrated in ancient city site of pool, ditch and like ancient relics units, should 
use a special method to extract tiny bone specimens. The general is not easy to find in 
archaeological layers of tiny bone specimens, for us from a deeper level and a wider 
angle to study ancient sites of ecological environment, cultural connotation and so on 
provide important basis research materials. 

Key words: Chongqing, Urban archaeology, Song dynasty, Lesser brown horseshoe 
bat.

Chiroptera in the class of mammals is the second largest order (the type and 
number only second to rodents), is the only true flying mammals in nature (Mead and 
Robert, 2005). China since ancient human appeared, their living environment has been 
accompanied by bats. As about 200 million years ago early Pleistocene of Hubei Jianshi-
Man site (Zhang, 2004), Anhui Fanchang Renzidong site (Jin and Liu, 2004), were found 
to have horseshoe bat (Rhinolophidae), Hipposideridae, Vespertilionidae and a variety 
of Chiroptera. Middle Pleistocene of Beijing homo erectus site (Zhang, 2004), Anhui He 
county homo erectus site (Zheng, 1983), Liaoning Jinniu mountain early homo sapiens 
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Through detailed field experiment in archaeological site, we recognize that the use of 
screening method extracted tiny bone specimens from sediments containing water is 
very difficult (sediment viscosity is big , easy to become soil lump, unfavorable to find 
tiny bone specimens), but using washing method is very suitable to extract specimens 
from sediments containing water. Therefore, in excavations adopted the washing 
method to extract tiny bone specimens, get a lot of small mammals bones specimens. 
After specimens extraction, collected in Chongqing Normal University archaeometry 
laboratory. Since tiny bones specimens is small, fragile, some bone partial surface 
adhered tiny mineral cements. In the case of protection of the specimen can be 
observed and identified, bone surface cements is not wholly removed. From the first 
half of 2014, we have specialized research on these bone materials respectively. 

2.  Specimen identification
2.1. lesser brown horseshoe bat
Horseshoe bat family (Rhinolophidae Lesson, 1827)
Horseshoe bat genus (Rhinolophus Lacepede, 1799)
Lesser brown horseshoe bat (Rhinolophus sthen Andersen, 1905)
Found 2 left mandible specimens, respectively numbered YSH43: X20 (Fig. 2, A1, 

A2), YSH43: X21 (Fig. 2, B1, B2). Lower teeth formula is 2·1·3·3. 
ySh43: x20 specimen description: the mandible of horizontal branch, coronoid 

process, condyle and angle process all are damaged. The mandible of front end 
mandibular joint surface morphology is intact. Attached canine and subsequent 
mandibular teeth (c ~ m3), of which, the canine (c), the fourth premolar (p4) the 
top of dental crown is damaged, the rest of mandibular teeth are intact. Mandible 
missing two lower incisors (i1, i2), both within the alveolar residual part of the tooth 
root (Fig.2, A1, A2). Observation from the residual tooth root, i1 slightly thicker than 
i2. Mandible rostral side is arcuate (growth have i1, i2), horizontal branch below the 
praemolares of bottom edge is slightly concave, molars bottom edge is slightly convex. 
Mandibular foramen is obvious, and is oval, located below P3 tooth root (Fig.2, A2), 
growth position is very low. Mandibular teeth tightly packed, no space. Observation 
from the remnants of canines, dental crown is thick, dental crown bottom edge has 
significant lower cingulum. The first, third premolars of the main cusp is sharp, position 
between two premolars near buccal side, the growth of a small second premolars 
(P3). This premolars completely grown on the outside of the tooth socket axis wire, 
the first (p2), third (p4) premolars of dental crown closely packed. Observation from 
residual p2, p4, p4 much thicker and taller than p2 (Fig. 2, A1). On molars triangular 
seat, have a sharp paraconid (pad.), protoconid (prd.), metaconid (med.), talonid have 
a sharp entoconid (end.), hypoconid (hyd.). At the bottom of molars dental crown, 
all have cingulum from the front via lip side extend to the back (the front cingulum 
is high, the rear cingulum is low). 3 molars structure is the same, the front teeth is 
slightly larger than the back teeth (m1> m2> m3) (Table 1). In lower cheek teeth of 
horizontal branch, m1 protoconid is the tallest and biggest. 

ySh43: x21 specimens description: the mandible of horizontal branch is intact. 
Attached p3~m3. Mandible and lower cheek teeth morphology is consistent with 
described above YSH43: X20 specimen. Due to the cement filling, this specimen of 
mandible pore, not clear in the photograph. Its measurement data is slightly smaller 
than the specimen YSH43: X20. 

analysis and comparison: according to the lower teeth formula of these two 
specimens, and its p3 of highly degradation characteristics, they should belong to the 
horseshoe bat family (Rhinolophidae). Our country horseshoe bat family, according 
to their body size characteristics can be divided into large, medium and small three 
different types. Large type such as greater horseshoe bat (R. ferrumequinum), Pearson’s 

site (Liu et al., 2014), late Pleistocene of Hubei Huanglongdong late homo sapiens site 
(Wu et al., 2006), Chongqing Xinglongdong late homo sapiens site (Gao et al., 2003) 
etc., also found a variety of Chiroptera fossils. But, in our country Neolithic Age and 
later archaeological work, due to the lack of Chiroptera zooarchaeology professional 
researchers, so this phase of archaeological work Chiroptera research materials 
extremely rare. In Chinese ancient city site archaeological work, not previously found 
to have reported one case Chiroptera study materials. 

In 2012, was rated China’s top ten archaeological discoveries of Chongqing Laogulou 
Yashu site, in archaeological excavations, revealed the Song Dynasty Chongqing 
Fuya old site. The site unearthed the Southern Song Dynasty of house foundation, 
wall brick, eaves tiles, porcelain, ceramics, metal utensils and other artifacts, also 
unearthed a variety of animal bones, and a number of bone products have human 
special processing traces (Wu et al., 2015). It is particularly important, to obtain a 
variety of Chiroptera research materials in the excavations. This paper reports the 
discovery process of material, and to identify and study one of Chiroptera bones. 

1. unearthed remains introduction
Chongqing Southern Song Fuya site (Laogulou Yashu site) (Fig. 1), was once Sichuan 

and Chongqing military and political center during the Song and Yuan war period - 
Sichuan of military commission and Chongqing of local government (geographic 
coordinates 29º33’13 “N, 106º34 ‘46 “E). After Yuan army occupied the Yashu, 
discarded a lot of garbage and other derelict etc. in Yashu courtyard of landscape 
pool (excavation number: H43) (Wu et al., 2015). In the winter of 2012, when the 
archaeological excavations, we extracted tiny bone specimens experimental work 
from landscape pool sediments by using screening method and washing method. 

 

 
Figure 1 Lesser brown horseshoe bat (Rhinolophus sthen) distribution area and site location 

 
 

fig. 1. Lesser brown horseshoe bat (Rhinolophus sthen) 
distribution area and site location



100 101

horseshoe bat. If Chongqing Southern Song Fuya site specimens compared with lesser 
brown horseshoe bat (Rhinolophus sthen), found that they should belong to the same 
species. Lesser brown horseshoe bat also belong to small type horseshoe bat, the 
lower dentition length between 7.42 ~ 8.14mm, Chongqing Southern Song Fuya site 
specimens data included in the world scope (Table 1). Its mandibular features, also 
has the following characteristics: the first premolars (p2) of dental crown although 
is lower, but dental cusp is sharp; the second premolars (p3) is seriously degraded, 
grown in the dentition lateral; the third premolars (p4) has sharp and high dental 
cusp. m1 ~ m3 dental crown structure are exactly the same, and in the bottom of the 
dental crown has significant cingulum (cingulum growth form: mainly in the front - 
the outside - the back, the front is high, the back is low); 3 molars appear very weak 
regularly smaller phenomenon from the front to back (Zhang et al., 2005). Chongqing 
Southern Song Fuya site specimens, is completely consistent with these characteristics 
of lesser brown horseshoe bat. 

table 1. Lesser brown horseshoe bat mandible material measurements and 
comparison (unit: mm)

Specimen 
Source

lower den-
tition length 

(c-m3)
p2

length/ 
width

p3
length/ 
width

p4
length/ 
width

m1
length/ 
width

m2
length/ 
width

m3
length/ 
width

Thailand1 7.42-8.14
Yunnan2 7.8
YSH43:X20 
(this article) 7.87 0.63/0.57 0.26/0.21 0.75/0.62 1.43/0.89 1.38/0.88 1.29/0.79

YSH43:X21 
(this article) 7.82 0.61/0.56 0.24/0.20 0.71/0.61 0.41/0.87 0.37/0.87 0.27/0.77

Note: 1, (Lekagul and Mcneely, 1988) ; 2, (Zhang et al., 2005) 

3. discussion
3.1. the important role of Chiroptera remains in archaeological research and 

specimen extraction method
In nature, Chiroptera is an important member of the ecological chain, on vegetation 

regeneration, fauna relationship and human real society (medicine, bionics, ideology 
and culture, etc.) and other  aspects have a certain effect (Cheng et al., 2009). In 
Chinese traditional culture, Chiroptera (bat) is considered a symbol of blessing, 
long life, morality, goodness, beauty, benevolence, and so on (Cao, 2007). In human 
habitation, some Chiroptera is associated with human habitat. Chiroptera because of 
its migration autonomy and habitat selection is strong, therefore, we can in terms of 
Chiroptera presence or absence in human dwellings, population characteristics and the 
individual number, etc., to analyze the ecological characteristics of human residence 
(Luo, 1984). Chinese Neolithic Age and later historical stage of archaeological work, 
although has unearthed a large number of ancient culture sites, but so far, only in a 
few locations found Chiroptera remains (Wu et al., 2014). This situation are extremely 
inconsistent with ancient human actually dwelling environment and living conditions. 
The main reason, is probably related to the lack of specialized researchers in our 
country zooarchaeology and not widely used tiny bone specimen extraction method 
in archaeological excavations. 

Chiroptera remains due to tiny, so in traditional archaeological excavations, is difficult 
to find and extract such specimen. Modern field archaeological excavations of technology 
experiments show, extract detailed various types of specimens in stratigraphic deposits, 

horseshoe bat (R. pearsoni) (Liu et al., 2006), etc., medium type such as intermediat 
horseshoe bat (R. affinis), marshalli horseshoe bat (R. marshalli) (Wu et al., 2004), 
etc., small type such as this article below comparison of a variety of horseshoe bat etc. 
Observation from the overall shape of specimens, Chongqing Southern Song Fuya site 
specimens should belong to small type. 

In small type horseshoe bat, Chongqing Southern Song Fuya site specimens 
compared with Rufous horseshoe bat (R. rouxi), has significant difference in p3 and 
molars growth characteristics. Rufous horseshoe bat p3 degradation is not very 
serious, its growth position in the dentition of lower cheek teeth, separated p2 and p4 
(Wang et al., 1999). But the specimen described in this article, p3 special degradation, 
its growth position completely exit outside of lower teeth dentition axile wire, p2 
and p4 dental crown direct close contact. Seen from molars, Rufous horseshoe bat 
m3 degradation is obvious, and Chongqing Southern Song Fuya site specimens m3 
degradation is not obvious. Chongqing Southern Song Fuya site specimens compared 
with least horseshoe bat (R. blythi), has difference in molars growth characteristics. 
Lesser horseshoe bat molars of entoconid height and thickness, is consistent with 
hypoconid (Xu et al., 2008). But Chongqing Southern Song Fuya site specimens of 
entoconid obvious weaker than hypoconid. Lesser horseshoe bat m1 is big (dental 
crown significantly lengthen), its shape size is much stronger than latter two molars, 
and m3 degradation is obvious (the talonid is weak). Chongqing Southern Song Fuya 
site specimens has large differences with least horseshoe bat in molars growth rule. 
Chongqing Southern Song Fuya site specimen have a greater overlap in terms of 
body size with little Japanese horseshoe bat (R. cornutus), but there are differences 
in the growth characteristics of premolars. Little Japanese horseshoe bat of the first 
premolar dental crown (p2) is very low; although the second premolar (p3) is very 
degraded, but its growth position near to dentition axle wire; the third premolar (p4) 
is quite significant (strong and high) (Csorba and Ujhely, 2003). Chongqing Southern 
Song Fuya site specimen of p3 is fully grown in the dentition lateral, although p2 is 
slightly low, but the gap between it and p4 is not significant relative to little Japanese 

 

 
 

 fig. 2. Lesser brown horseshoe bat Rhinolophus sthen mandible
(A1, A2, YSH43:X20 mandible dental crown surface flat view and cheek side view; 
B1, B2, YSH43:X21mandible dental crown surface flat view and cheek side view)

(i1, i2: the first, second incisor; c: canine: p2, p3, p4: the second, third, 
fourth praemolares; m1, m2, m3: the first, second, third molars; pad.: 

paraconid; prd.: protoconid; med.: metaconid; end.: entoconid; hyd.: hypoconid)
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need link local fauna with southeast Asia and other places of animal material for 
comprehensive research. 

Lesser brown horseshoe bat found in Chongqing Southern Song Fuya site, is the first 
time appear this animal specimen in Chinese archaeological site. To study southwest 
China ancient ecological environment, especially southwest China ancient city 
environment, provides a very important physical information. Lesser brown horseshoe 
bat is tropical rainforest and tropical monsoon climate zone as for their habitat of 
animal. This animal found in Chongqing Southern Song Fuya site, confirmed that the 
Song Dynasty of southwest China of gorge low altitude area, should be have a natural 
environmental that is similar to the tropical monsoon climate zone. Its environment 
characteristic if compared with modern China climatic regionalization, may be similar 
to the environment of Xishuangbanna (lesser brown horseshoe bat currently only 
found in Xishuangbanna in China). Of course, due to the diverse terrain in southwest 
China, so ecological environment is more complex, we can’t put approximately this 
environment to most of the area of southwest China. According to the current found 
materials, we have to carefully think, this environment similarity may exist in the 
southwest of local low altitude area. 

Chiroptera materials has a very important role in the research on ancient ecological 
environment changes and fauna evolution (Qiu and Qiu, 1995). Chiroptera species in 
southwest China is rich, is oriental realm Chiroptera distribution area as the dominant 
species (Wang and Zheng, 1985). Three Gorges region extant Chiroptera of distributed 
regularity, most of them have a feature of avoiding human activities and nature glare, 
mostly inhabit in the low altitude, humid climate, less human disturbance of cave 
environment (such as Rhinolophidae, Hipposideridae, Pteropodidae, Megadermatidae 
etc.) , as human buildings for their habitat is only a few members of Vespertilionidae 
(Such as Eptesicus serotinus, Pipistrellus pipistrellus) (Liu et al., 2001). Lesser brown 
horseshoe bat belong to Rhinolophidae, is feed on various mosquito of species, perch 
in the shade during the day, prey on mosquitoes, gnats, moth, flies, moths and so on in 
forest at night, its habitat are mainly cave, tree hole in forest or the back of giant plant 
leaves (palm, banana leaves, etc.), there is currently no report of horseshoe bat inhabit 
with human in houses buildings (Han and Hu, 2002). Chongqing Southern Song Fuya 
site found lesser brown horseshoe bat, on the one hand, shows that the possibility of 
this tropical Chiroptera inhabit with human, on the other hand, also reflects the Song 
Dynasty of Chongqing city, there should be more prosperous trees, human activities 
have little impact on Chiroptera habitat, in addition to human inhabited in the city, but 
also exist a good wildlife ecological chain (Kong et al., 2005). 
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reduCtIon SequenCeS In the mICroBlade aSSemBlage 
of the IShIkarI low land, hokkaIdo

Microblades have been widely recognized diagnostic class of stone tools in the late 
Upper Paleolithic in northern Eurasia and northern North America. The late Upper 
Paleolithic microblade cores from Hokkaido are well-standardized in their morphol-
ogy, mainly because of systematic reduction sequences that were operated among 
the assemblages. The question of why distinctive microblade assemblages were 
emerged in Hokkaido is still under the debate. In this presentation I report recently 
accomplishments of microblade industry recovered from the Ishikari Low Land, central 
Hokkaido, northern Japan.

Recent investigations using tephra and radiocarbon dating have been conducted, so 
that nowadays it is generally accepted that microblade assemblages in Hokkaido can 
be divided into at least two periods: early and late. Microblade assemblages existed 
from the LGM to the Terminal Pleistocene in Hokkaido. The early period of microblade 
assemblages consists of the Rankoshi, Pirika, Tougeshita, and Sakkotsu microbladecore 
types. The late period of microblade assemblages comprises the Shirataki, Oshorokko, 
and Hirosato microbladecore types.

In the Ishikari Low Land microblade sites are all open sites located on river terraces 
or in inland paleo-dunes. The sites are buried in loam sediments related the marker 
tephras including Spfa-1 (50,000-40,000 cal yr BP) and En-a (21,000-19,000 cal yr BP). 
From the layers below En-a tephra the Kashiwadai-1(Rankoshi type, Pirika type), and 
above En-a tephra the Oruika-2, (Sakkotsu type), Yukannboshi-E10, Kiusu, Osatsu-
16A (Tougeshita type), Meboshigawa-2, Marukoyama, Syukubai-jyousou, Osatsu-16B, 
Kiusu-5 (Oshorokko type) are discovered. In the Ishikari Low Land lithic raw materials 
which were major resource of obsidian and hard shale are not procured. That is to say 
in this area these “high-quality” lithic raw materials were transported far removed 
from Shirataki, Oketo, Tokachi-Mitsumata, Akaigawa (obsidian) and the Oshima 
Peninsula (hard shale). 

The Rankoshi microbladecore type assemblages were composed of microblades, 
end scrapers, burins, sidescrapers. The Rankoshi-type microblade core technology is 
the part of the whole sequence of blade productions. Blades removed during the core 
reductions are likely used for shaping endscrapers and burins. The transition from the 
blade to microblade productions is continuous.

The Sakkotsu microbladecore type assemblages were composed of microblades, 
end scrapers, burins, side scrapers, drills. Bifacial cores made from obsidian served 
as the source for flake blanks used for the production of end scrapers, burins, side 
scrapers and finally the reduction of bifaces appears to have supplied microblade 
cores. 

The Tougeshita microbladecore type assemblages were composed of microblades, 
end scrapers, burins, side scrapers, drills. The whole reduction sequence of Tougeshita 
microbladecore type assemblages has not been appreciated, but most tools are made 
on blades.

The Oshorokko microbladecore type assemblages were composed of microblades, 
end scrapers, burins, side scrapers, drills, bifacial leaf-shaped points, bifacial stemmed 
points, and axes. Most tools, such as end scrapers, burins, and side scrapers are made 
on blades, which are detached from prismatic blade cores. Bifacial cores did not serve 
as flake tools but supplied microblade cores or points.

Kiryong Kim,
The Institute of Cultural Properties in Hanyang University

the formatIon proCeSS of the paleolIthIC SIteS In 
ImjIn-hantan rIver BaSIn: artIfaCt ConCentratIon and 

dIffuSIon In the upper SedImentS of BaSalt BedroCk

This Study was prepared for the purpose of revealing the change of formation 
process through the analysis of the artifacts distribution patterns and assemblages of 
upper sediments of the Paleolithic sites in Imjin-Hantan River Basin.

Recent geological research identified only two primary lava flows: the Chongok 
basalt and the Chatan basalt. The Chongok basalt was dated to 0.5 Ma by K/Ar and 
fission track dating analyses and the Chatan basalt was dated to 0.15 Ma by K/Ar 
analyses. Accordingly, it is apparent that the age of the sediments varies depending 
on which basalt the sediments lie. Alluvium on the top of the basalt bed was formed 
by a fluvial and lacustrine environment immediately after the basalt flows which filled 
in existing channels. It is buried by fine aeolian and colluvium sediment in higher 
elevation areas. Very few artifacts have been found in these sediments. Various 
contexts of accumulations have been observed at the Paleolithic sites in the Imjin-
Hantan River Basin.

In general, loose and dense concentration of stone artifacts in fine clay sediments 
have been observed, while relatively high concentrations of artifacts were in sandy 
layers. The concentrations of artifacts, however, have been often found in shallow 
depressions formed in very fine grained sediments. It strongly suggests remains of 
human activity because diverse pieces were concentrated in a single horizon. It is 
questioned, however, that they are all evidence of human activity at the same time. 
Mostly it moved from exposed layers on slope on the bottom of depression. They may 
have moved from upper part of same deposits, but more often from different layers.

It is often said that heavy duty components represent the early Paleolithic sites 
while small tools late Paleolithic. However, continuous processes of erosion and 
post-deposition may result in very different assemblages which had been formed 
with materials from various sources possibly of different period. This result has been 
more often observed in late artifact layer compared to early artifact layer. In addition, 
normal size variation resulted by human activities tends to reduce to the small tools 
tend to be reduced in distorted proportion, or even in a single isolated piece at the 
site. Diverse processes of sorting may result in quite different patterns of distribution 
of artifact site in assemblages excavated from a single locality in a single layer, and 
sometime be resulted in dominance of heavy duty components while some other time 
dominance of small pieces such as occasion of stream of moderate energy. 

In order to reconstruct human activities at the site, it is necessary to make special 
attention on post-deposition to avoid irrelevant explanations. It necessarily needs to 
be aware that ages obtained from sediment or other material in the sediment may not 
represent the age of industry at all. Original deposits from which some stone artifacts 
were derived do not exist anymore due to erosions occurred long time ago. 

It needs to be very careful to explain functions of sites on basis of stone artifacts 
composition and presence of certain type of tools without understanding post 
depositional processes involved in contexts under consideration. More experimental 
and activating observation of geological and biological processes in field would be 
necessary for better understanding of archaeological contexts of Early and Late 
Paleolithic in the Imjin-Hantan River Basin. 
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advanCeS of multIdISCIplInary reSearCh on Cheongju 
SororI rICe

Rice is one of the most important cereal grains in the world today and serves as 
a staple food source. Thus, research into when, where, and how rice began to be 
cultivated and domesticated is essential. These questions have been a point of nearly 
continuous research in both archaeology and genetics, and new information has 
continually come to light as theory, data acquisition, and analytical techniques have 
advanced over time.

The Sorori site was discovered through investigation on the ground of Ochang 
Industrial Scientific Complex. Chungbuk National University Museum(CBNUM) 
excavated the site from 1997 to 1998 and in 2001, whose yielding became the center 
of public attention. Now rice from the site is reported as the oldest domesticated rice 
ever found in Archaeology (Renfrew and Bahn 2016, 7th edit.).

To ensure the context and avoid doubt about the chronology, there has been 
conducted various investigation in the site: quaternary geology, AMS dating, 
entomology, analyses of physical and genetic characteristics of rice grains, as well 
as lithic analysis on co-excavated stone tools. There were found 4 peat layers in the 
Sorori Site. And 26 absolute dates by 4 dating institutes confirmed that all the layers 
of sediment had been formed stably. So, stratigraphy comes in order with clear date 
sequence: the Peat Layer 1 with 2 dates from 9,450 to 9,580bp(GX), and Peat Layer 2 
with 8 dates from 12,500 to 14,820bp(GX), 2 dates from 12,520 to 12,550bp(AA) and 
6 dates from 12,500 to 13,920bp(SNU), and Peat Layer 3 with 5 dates from 16,250 to 
17,320(GX) and 2 dates from 17,300 to 17,320bp(SNU) and peat layers 4 with dates 
34~35ka.

Grains from the Sorori site has been classified into Proto Rice and Quasi Rice. And 
the Proto Rice is classified into Type I, short grain, and Type II, slender grain, while 
Quasi Rice is also classified into Types I, and II. By the classification, it is thought that 
short grain was dominant in the pool of Proto Rice. Even so, 109 grains of Quasi Rice 
take up majority, compared to 18 of Proto Rice. So it can be thought that the Quasi 
Rice would have been one of main food resources in that time.

While there were found Proto Rice and Quasi Rice from the Peat Layer 2 together, 
only Quasi Rice was found from the Peat Layer 3. Given the dating result like 12,520bp 
of Proto Rice by AA, 12,500bp of Quasi Rice by SNU, 12,930bp of peat by SNU, and 
12,550bp of peat by AA, it is obvious that Proto Rice and Quasi Rice coexisted at the 
time of peat formation. Moreover, from the peat layer dated 13,920bp by SNU, Proto 
Rice and Quasi Rice came up at the same time, which is the lowest layer containing 
the Proto Rice. The date has been calibrated to 15,020 BC(17,000 cal BP by OXCAL 4.2). 
Compared with dates of the upper layer and Peat Layer 3, this is thought reliable.

By SEM study on the pedigree of Proto Rice, there were observed traces of 
cut by external force, which is a proof by human activities. Usually in study of rice 
domestication, it is reduction of shattering that one can be ruled as domesticate, 
spikelet bases of grain is dealt importantly at the same time. So the rice of the Sorori 

From the facts above, although the particular of Tougeshita microblade core type 
assemblages are obscure, Rankoshi, Sakkotsu and Oshorokko assemblages differ widely 
from each other with the reduction sequences. It is important that we deliberate that 
what was behind these difference. Results of descriptions of reduction sequences 
will contribute to the study of human-artifact relationships in general, and the role of 
reduction strategy in the lifeways of forages in northeastern Asia in particular. 
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1 Cross-section of peat layer 2, loc.a 2 proto rice (short grain) in situ, 
17,000Bp

site is identified in process of domestication. In addition to that, numerous stone tools 
like notch excavated at the Sorori Site, which is ideal collecting-harvesting ware of 
crops, also support this.

DNA was extracted from 4 Proto Rice samples excavated from peat soil layer of 
12,520bp, and 2 Quasi Rice excavated from layer of 13,920bp, and from the modern 
rice wild, weedy and cultivated (indica, japonica) rice. The DNA extracted from the 
Proto and Quasi Rice and the modern rice was amplified by polymerase chain reaction 
(PCR) using four primers A32 (5-CTTGTCATGTGT-3), OPK-14 (5--CCCGCTACAC-3), OPO-
15 (5-TGGCGTCCTT-3) and OPN-16 (5-AAGCGACCTG-3), and the randomly amplified 
polymorphic DNA (RAPD) bands were compared with each other.

The RAPD bands same as the modern rice and some other different bands were 
found from the Proto and Quasi Rice. It is not clear that the different RAPD bands were 
specific to the Proto and Quasi Rice, or originated from micro-organism contamination. 
The numbers of modern rice specific RAPD bands in Proto and Quasi Rice were less 
than those of the modern rice. The Proto Rice samples have 39% of RAPD bands of 
the modern rice RAPD bands, and the Quasi rice samples have 20% of bands of the 
modern rice.

The rate of modern rice specific RAPD bands in the Proto Rice was 36% and that in 
the Quasi RUce was 40% based on total RAPD bands. The rate of modern rice specific 
RAPD bands compared to total RAPD bands in the individual Proto Rice samples were 
ranged from 14% to 48%, and that of Quasi Rice were 30% to 42%.

All the Proto and Quasi Rice samples have the modern rice specific common RAPD 
bands, and some samples have the RAPD bands specific to wild, weedy, and cultivated 
indica and japonica rice. One Proto Rice sample has only the common bands of 
modern rice, one Proto Rice sample has the common bands of modern rice and bands 
of weedy rice, one sample has the common bands of modern rice, bands of weedy rice 
and bands of cultivated rice (indica and japonica), and the other one sample has the 
common bands of modern rice, bands of wild rice, weedy rice and cultivated rice. The 
Proto and Quasi Rice were classified into the different group compared to the modern 
rice based on RAPD variations. The Quasi Rice samples were estimated to be different 
species. 

Not only old rice seeds, but also other organic materials including insect fossil 
skeletons were discovered. Although no exoskeleton material from the peat bed is 
complete as a whole specimen, some of the body parts gave clues on identifying 
species. Among the identified insect fossils, a couple of species were successfully 
identified up to a species level based on their unique forewing morphologies, e.g., 
cross-ridges on forewing. The two identified species, Plateumaris sericea and Donacia 
flemola or near, belong to Donaciinae in Chrysomelidae, and their larvae are known to 
feed specifically on the root of wetland plants, mainly in Poaceae or Cyperaceae. Such 
finding proved that a wetland environment was maintained in Soro-ri at that time, and 
was suitable for such insects to survive. Therefore, these insect fossils clearly proved 
that the environment at that time was suitable for rice.

To sum up, research on the Cheongju Sorori Rice have confirmed its context in 
natural surrounding and absolute dating, in addition to analyses to rice grains itself. 
4 peat layer showed clear and stable sedimentation, supported by AMS dating 
sequence. Moreover, it was found that the environment was suitable for rice to grow 
given the insect fossils. By physical characteristics, the grains were classified into 4 
groups, Proto Rice and Quasi Rice. Unlike Quasi Rice, the Proto Rice definitely shows 
a decisive attribute of Oryza, bi-peak protuberance. This is critical evidence against an 
old argument that Oryza was not native in the Korean Peninsula, far from the lower 
Yangtze River that had been broadly accepted as the origin of Oryza sativa japonica. So 
the Cheongju Sorori Rice provides us with new and crucial question to the conventional 
theory, and to study when, where, and how rice was brought into human diet.
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1. The presence or absence of the early Paleolithic period in the Japanese 
archipelago

With the increased attention that has been paid to modern human dispersal out of 
Africa, the questions of the presence of hominins before Homo Sapiens and their cul-
ture have re-emerged as an important subject for archaeological and anthropological 
research in several regions of the Eurasian continent. The problem of the presence of 
pre-hominins in Japanese archipelago, the so-called controversy of the Early Palaeo-
lithic era, has relevance to not only the origin of the human history of the Japanese 
archipelago but also the problem of evolution and diffusion in human history, because 
of its contribution to speculation on how much pre-hominins were able to adjust to is-
land regions. In discussion of the origin of the Late Palaeolithic culture that developed 
in Japanese archipelago after ca. 38 ka, controversy is an inevitable problem.

Recently, there has been re-examination of well-known artifacts as possibly early 
paleoliths, and there has been active accumulation of new examples. We have re-
ported some on sites located in Shimane prefecture, such as Sunabara, Kakeya, and 
Itazu site (Matsufuji and Uemine ed. 2013, Matsufuji et al. 2013, Uemine et al. 2016) 
to present data based on our excavations, which have adopted archaeological, teph-
rochronological, topographical, and geological methods. At the Suyanggae interna-
tional symposium in Korea in 2015, we presented information on artifacts collected 
from Kizaki-Komaruyama site as additional examples of early paleoliths (Matsufuji et 
al. 2015). We conducted academic excavation at this site and acquired accurate dates, 
sedimentological records, and some artifacts. In this presentation, we will report the 
results of our excavation and propose other important examples to create conclusions 
on the aspect and origin of Early Paleolithic culture in the Japanese archipelago.

2. Evidence of 86 ka human habitation discovered at Kizaki-Komaruyama site
2 1. Site location and geologic environment
The Itoigawa-Shizuoka Tectonic Line (ISTL), known as the geological boundary be-

tween east and west Japan, runs down the middle of Japanese archipelago. In the 
area of Omachi in northwest Nagano prefecture, the three lakes of Nishina have been 
formed in the depression along ISTL. Kizaki-Komaruyama site is located on a small 
hill on the east side of Lake Kizaki, the southernmost of the three lakes of Nishina is 
thought to be a dammed lake formed after 30ka. In this area, a floodplain was de-
veloped with an original northward riverflow. A small hill nearby hosted Palaeolithic 
humans. 

Felsic igneous classified as rhyolite welded tuff was utilized to make the paleoliths 
of Kizaki-Komaruyama site. Rock that has a mineral composition similar to it can be 
obtained from alluvial fan sediments on the east side of ISTL, including the basement 
layer of the site. However, these rocks cannot be equated with paleoliths, due to their 
coarse-grained and partial welding properties. Rock that closely resembles the lithol-
ogy of paleoliths was produced from the Kizaki rhyolite zone that developed on the 
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west side of ISTL. There, rhyolite welded tuff, which became extremely hard and dense 
due to the thermal influence from granite intrusion, can be collected around the river 
and the east piedmont of the Nishina mountains.

2-2. Stratigraphy and dating of sediment
Paleoliths were found in yellowish-brown-colored tephra deposits (layer V) in our 

excavation area. In the Omachi area, tephra originated from the Mt. Tateyama (around 
20 km distant) and Mt. Ontake (around 80 km distant) deposit wells. The stratigraphy 
of Kizaki-Komaruyama site corresponds to that of the outcrop at Omachi ski resort, 
which is known as the type locality of this area. Debris deposits (Layer VII), which 
form the basement layer, are covered by thin layer of paleosol (Layer VII) and Tt-D 
tepra (c. 100 ka, Layer VI). Loamy sediment (Layer V), whose base material is tephras 
from Ontake (On-Yb: ca. 95–100 ka; On-Kt: ca. 95ka; On-Ng: ca. 85 ka) and K-Tz (ca. 95 
ka) covered that, and a welded pumice layer (Layer IV), which is Tt-E (ca. 70 ka), was 
deposited just above it. As we discuss later, the living surface of this site is assumed to 
be the bedding plane between Layer Va and Vb. Considering the stratigraphic relation 
with key tephras including Aso-4 (ca. 88 ka), the dating of living surface is calculated 
c.86ka (MIS5a).

 
2-3. Characteristic and occurrence of artifacts
In the Layer V, three stone tools were found keeping in situ and 37 chips and chunks 

were captured through sieving of the removal. All three lithics are made of subangular 
of rhyolite welded tuff. The largest is an anvil stone of 18.5 kg. It was found on the 
bedding plane between Layers Va and Vb. This shows these horizons were living sur-
faces, even considering that trace fossils indicated the burrows of underground animal 
concentrated near the top of Layer Vb. A flake and biface were packed in Layer Va 
unearthed from 8 cm and 24 cm above the estimated living surface, respectively. The 
flake was detached by a blow on the flat cortex, and it has sharp edges. Surprisingly, 
liner markings, which might be use-wear, are observed on both faces of the gouge-like 
form edge. On the basis of careful observation of the flaking scars of the biface, it can 
be judged to have been used to make a core of a pebble into a symmetrical projectile.

  The basement sediment of the old living surface (Layer Vb) and the gilling soil 
(Layer Va) are both fine-grained loamy sediment, which consisted of eolian dust that 
originated from Ontake tephra. The power of sediment transportation, which formed 
Layer V, was extremely weak, because of the occurrence of limonitic pipes and little 
natural gravel that is larger than pebble size in Layer V. Therefore, they are judged as 
artifacts, and it is clear that they were not formed and transported by natural effects, 
including fluvial mass movement.

3. Discussion 
3-1. Selection pattern of lithic raw material
Considering lithology and roundness, the lithic raw material utilized at Kizaki-Kom-

aruyama is thought to have been procured from the boulder on the west coast of Lake 
Kizaki. Although lithic raw materials for the collected artifacts reported at Suyang-
gae international symposium 2015 in Korea include other types of rock than rhyolite 
welded tuff, but they can be obtained near the site. The procurement zone of lithic 
raw material used at Kizaki-Komaruyama is considered less than 5 km in a straight 
distance, estimated widely. A large-scale obsidian source is 55 km southeast of Kizaki-
Komaruyama site in fact, this obsidian was transported to the Upper Palaeolithic and 
Neolithic sites of the Omachi area. Nevertheless, lithic raw material at Kizaki-Koma-
ruyama is confined to felsic igneous rocks procured around the site, not including vit-
reous rock, such as obsidian and shale. This tendency implies that the idea of resource 
acquisition and utilization is quite different from that of the Late Paleolithic period. 

This tendency is realized in another site, estimated to date before 40 ka. At the site 
of Sunabara in Shimane prefecture, which we excavated, coarse rhyolite, whose ap-
pearance and lithology are remarkably similar to rhyolite welded tuff of Kizaki-Koma-
ruyama site was extensively used. It is found in tertiary layers around the site at a rate 
of less than 1%. Except for just one flake made of fine chalcedony possibly collected 
around Lake Shinji, around 30 km east of the site, the main source of the lithic raw 
material is estimated to be within several km of the site. 

3-2. The origin of Early Palaeolithic culture
The dispersal of pre-hominins from the Eurasian continent to the Japanese archi-

pelago is usually thought to have taken place during the ice age via a land bridge 
that emerged in the current Korean strait, between the Korean Peninsula and Kyushu 
Island. No credible evidence has been obtained that pre-hominins had the capability 
to cross the ocean, and the commonly accepted belief that the first arrival by Homo 
Sapiens at Sahul took place ca. 47 ka is also supporting evidence. The Japanese archi-
pelago consisted of the old Hokkaido Peninsula (connecting the continent, Sakhalin, 
and the Southern Kuril Islands), the old Honshu Island (connecting Honshu, Shikoku, 
and Kyushu) and the Ryukyu Islands, during the ice age, when sea levels were de-
creased thanks to periodic climate change over a several ten-thousand-year cycle. Bio-
geographical studies based on paleontological chronology serve as useful reference 
data for the estimation of when land bridges formed over the Korean strait. On the 
basis of the immigration period of large and small mammals from Eurasian continent 
to old Honshu Island, land brides are believed to have been formed ca. 1.2 Ma, ca. 630 
ka (MIS16), ca. 430 ka (MIS12) and ca. 130 ka (MIS6) in the Late Pleistocene (Kamei 
et al. 1988, Takahashi 2007 and Taruno 2010). Considering the difficulty of estimating 
submarine topography accurately, the variation of sea level and the degree of depres-
sion and erosion of the land by the ocean current, land bridges that existed for only 
a short-time is conceivable, which is impossible to realize using the resolution of a 
biogeographical time scale (Sato 2016).　

In the area of the city of Kitakyushu, located in the northeast part of Kyushu island, 
possible early palaeoliths have been identified and reported by Seiji Yamate. Around 
the Tujita sites, a large amount of massive heavy-duty tools classified as becs, picks, 
choppers, and chopping tools were excavated (Yamate 1994). They were included in 
the paleosol, which was deposited above the Aso-4 pyroclastic flow deposit. We have 
extracted hand-axes estimated with MIS5a from the artifacts excavated from the low-
er layer of Bingo-no-kami-yasiki-dorui (Yamate 2011). Their raw materials are hard and 
dense rocks thermally metamorphosed, including hornfels, which can be procured in 
the mountains behind the sites. Almost of all the artifacts were found at the lower lay-
ers of a Neolithic site that has lithic artifacts made of same material as the palaeolith, 
but it is easy to distinguish the two groups of artifacts on the basis of the degree of 
weathering of the fracture surfaces and typological characteristics. These tools were 
made of fine-grained and heavy angular cobble and were made into stone tools using 
minimum reshaping in combination with obtuse angle flaking. Except for the shortage 
of denticulates and bolas, the tool compositions are almost same as the Early Palaeoli-
thic assemblages in the Korean peninsula and on the Chinese continent. These recent 
findings suggest that pre-hominins immigrated to the Japanese archipelago by way of 
land bridges during the ice age called the Heinrich event.
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