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1. Introduction
The purpose of the present article is three fold. First,

it aims at of a new gy for lithic
microwear analysis. Two major trends of use-wear
analysis have been “the low power school™ and “the high
power school™. A new methodology is to combine “the
mid power™ approach to them toward a more synthetic
method. Secondly, it aims at further clarification of the
function of tanged points at the Suyanggae site. Locality
VI, Korea. It will be a new addition to so-far published
site reports with the mid power approach. Thirdly, it aims
at further comparative research between Tohoku District
of Japan (HAHUEHIF) and the Korean Peninsula on
lithic artifacts from respective regions in terms of the
emergence of modemn human population arrivals.

Tohoku History Museum ( $11C/E th2 WI61) is a general
historical muscum established by Miyagi Prefectural
government. It was founded in 1999, succeeding its
former Prefectural muscum of Tohoku Historical Material
Museum (SLICHESLTEEER) which was founded in 1974,
It is located in Tagajo City, neighboring the ancient fort
site of the Tagajo castle (£ EEEH). The Tagajo castle was
first built in A.D.724 according to the Tagajo Stele (£ I

K. The castle area and accompanied Temple remains

are designated as special historical relics by the Japanese
government. The Tagajo site has maintained reputation as
ane of three distinctive historical relics of Japan, with the
Dazaibu site in Kyushu and the Heijo capital palace site in
Kinki District during the Ritsuryo system period around
8th century A.D. and afier.

Tohoku History Museum announces its three missions
in the society. The first mission includes its broad
globally notified recognition of Tohoku District, as the
Northeastern part of Japan, There are two reasons why
this particular article is mainly in English. One is because
of this mission. The other is the historical recognition
by the first author as Director of a history museum, that
the cooperative research results between institutions of
Korea and Japan should be expressed in the common
language, contemplating the 20th century international
history in Asia, not to mention its details here. However,
the general reader in Miyagi Prefecture may refer to the
supplementary chapter in Japanese, which also explains
research backgrounds for the specialized area of lithic
use-wear analysis.

The current research was conducted based on the
institutional agreement of research cooperation between

Tohoku University, Department of Archacology (TU
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hereafter), and the Institute of Korean Prehistory (IKP

hereafier). The agreement was signed on August 4, 2017
by Professor Akoshima and President Lee, both being

co-authors here. Figure 1 shows the s

¢ of agreement

ceremony at IKP. We desire the present article will further

contribute to the mutual academic exchange between two

countries.

Figure 2. Location of the Suyanggae site (courtesy of TKP)

Figure 3. View of Locality I and Locality VI
(courtesy of IKP)

2. Analytical procedures

(1) The Suyanggae site, Locality V1

The Suyanggae site is located at Aegok-ni and Hajin-ri,

Jeokscang myeon, Danyang County, Chungbuk Province,

Korea. The site is 125m to 132m above se

level (Figure
2, courtesy of IKP). The site has been very famous for a
representative Palacolithic site in the Korean Peninsula.

Already 13 excavations were conducted at the s

since 1983 to 2015, From the Ist excavation to the Sth

ations, the re:

carch was conducted by the Chungbuk
National University Museum. From the Sth to the 13th
excavations, the research was conducted by Institute of
Korean Prehistory. There are three different localities
where the Palaeolithic cultural layers are identified.

namely, Locality I, Locality 3. and Locality 6 (Also writes

Licality L. Locality I1l, Locality V1. Figure 3. courtesy of
IKP)
The

anged points for the present analysi

during the 11th campaign (2013), 12th campaign (2014

to 2015), and 13th campaign (2014 to 2015) conducted

by IKP respectively, There are 4 cultural layers of the
Palacolithic period. There are abundant radiocarbon AMS
data of charcoal samples from the site. The culwral layer
4 at the Suyanggae site, Locality VI was AMS dated to

the period of the first portion of the Upper Palacolith

. Namely, averaged dates with 95.4% probability is,

41874-41254 cal BP (Lee, Yung-jo and Woo, et al. 2018,
Li

. Kyong-woo 2019)

We had cooperative sessions in July, August, and
September 2017, each for one week of analysis at IKP.
The

alytical results of these sessions were published

in 2018 for the official site report by IKP (Lee, Yung-jo

and Woo, ¢t al. 2018). During the

cooperative sessions,
a total of 96 tanged points were examined for microwear
analysis from Locality 1 and VI (cultural layers 3 and 4).

For the pres was mentioned before, one

1t pap

week of cooperative session was conducted at IKP in

Septembe

2019. The tanged points are from Locality VI,

cultural layer 4
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(2) Use-wear method

Functional interpretation of lithic artifacts has been a
major focus of stone tool analysis ever since the late 19th
century. Microwear analysis developed after 1970s when
Keeley (1980) revealed that different worked materials
produced various micro-polishes. For general reviews,
refer to Akoshima (1989, 2010). There have been two
dominant trends of microwear analysis. One is “the high
power method” which mainly focuses on micro-polish
developments. It is also often called as “Keeley method™
and practiced mostly in Europe. Another is “the low
power method™ which mainly focuses on microflaking
developments (Akoshima 1987). It was popular in the
Processual Archaeology in America, as the method is
suitable for relatively large sample sizes.

In Japan, Tohoku University Microwear Research
Team (TUMRT hereafter) was among the first endeavors
in this ficld of analytical method. The team was led by
the late Professor Chosuke Serizawa and it has kept
actual practices up to the present time with a large scale

experimental reference collection. Application of TUMRT

v has recently k d to many sites around
Tohoku District, Japanese Archipelago. and such foreign
countries as Korea, China, Russia, Mongolia, Honduras
and Guatemala, Ecuador, France, and US.A. (e.g.
Akoshima 1995, Frison and Akoshima 1996, Kanomata

2011, Gunchi and K: ta ctal. 2013, Akoshi

Tohoku University method (TUMRT) has adopted
both high power and low power methods together from
the outset of its activity in 1976. By integrating the two

different systems of analysis, not only reliability of

interpretation increases, but also a wider application to
actual variable situations became feasible. For example,
the integrated method is applicable to situations where
there is great variability in lithic raw materials, variations
in the degree of surface alteration including patination
phenomena.

For the analysis of the Suyanggae site materials in
2017, TUMRT strategy was fully applied as combination
of high power and low power methods. The patination
phenomena on shale materials at the Suyanggae site
restricted full application of the high power method, but
fortunately microflaking scars brought a certain level
of meaningful results. Details of analytical results were
published in the official site report by Institute of Korean
Prehistory (Akoshima and Hong 2018b).

Subsequent 1o the siie report publication, Akoshima
attempted a new method for the same specimens, with the
financial support by the Japanese government rescarch
funding (KAKENHI, grant-in-aid for scientific research).

It is the “mid power method” using a digital microscope.
Mid power means the magnifications around 100 times

in order to focus on edge rounding and striations. By

and Kanomata 2015, Aoyama 2021). For recent trends,
refer to Akoshima, ed. (2020). Cooperation with
administrative sectors of cultural properties protection was
widely practiced. For example, with Miyagi Prefecture
Board of Education, Cultural Properties Protection
Section (BT ER S0 UMA, IHXIEI (R
), several cooperative researches have been practiced
(Kanomata 2014, 2021, Kanomata ct al, 2010, 2018) in
the excavation reports including the Kajisawa site, Zao
Township (SUEIRIEER. the Kitakomatsu site, Osaki
City (AL WEHER), and the Nakazawa site, Ishinomaki
City ("FIREEF) which was for restoration projects after
the Great East Japan Earthquake disaster.

ing the original work by Sergei Semenov in
Russia (Semenov 1964 in English), it was considered
that phenomena of edge rounding and striations might be
detected on the tanged points to bring new insights into this
unique type of toels in the Korean Peninsula throughout
the Upper Palacolithic period. During the analytical
sessions at IKP in 2017, we noticed a remarkable pattern
of microwear around the tang part depression. Heavy to
medium degrees of edge rounding were often observed on
the notched depression parts of the tang area, irrespective
of the functions of working edge parts. However. the
actual method of use as IUZs (independent use zone by
Vaughan 1985) was not necessarily clear for the tang

portion. We p that the rounding ph

along
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the tang may have been related to the hafting behavior by
inhabitants at the site of Suyanggac.

In order to further clarify the hypothesis that the tanged
points were actually hafted, the cooperative session in
September 2019 was devised. A new technigue always
requires some trials and errors. TUMRT had integrated
high power and low power methods, but since 1970s we
almost dropped the “Semenov method”, so to speak. We
analyzed 13 specimens as pilot study in 2019 and made
preparations for next cooperative sessions. Then the
Covid-19 pandemic came in and our plans for March 2020
was cancelled, and still opportunities remain disappeared
due to regulations on moving across the border. The
pandemic still continues and we decide to publish the first
results of our new integration of three methods, Low, Mid,
High for the present paper.

A little before the pandemic in December 2019, we
had valuable opportunities in China to explicate our new

method of digital mid power analysis as Japan and Korca

microscope (Olympus BH-FM) was used at magnifications
of 50X, 100X, and 200X with incident light attachment.
For the mid power analysis, a portable digital microscope
(“Dino-lite™) was used at mainly 100X. No pre-treatment

of the tool surface was necessary for either analysis.

3. Analytical results of tanged Points
(1} Description framework

The results of low power and high power analytical
combination were already fully published in the official
excavation report by IKP (Lee, Yung-jo and Woo, et
al. 2018, a chapter by Akoshima and Hong), and it is
not repeated here. The results of mid power from 13

d with

(9 with micto-phs hs) are i

the previous results in the site report. The observation in
2019 concentrated on the tang portion of the tool, and
some specimens were not necessarily analyzed for use
method (for IUZs). Emphasis is laid on the retouched tang.

parts for detection of edge rounding and striations,

international team, at the 24th 2
Symposium “Zhoukoudian and Suyanggae”™ which
was also held as the 90th anniversary of the first skull
discovery of Beijing man (Akoshima, Woo, Hong, Otani,
Lee, and Lec 2019).

1In 2020, we had another opportunity to cooperate for the
Korean Society of Museum Studies (¥ P82 22) in
the special issue for Suyanggae rescarch. In the Journal,
techniques and implications of the mid power method for
Asian archacological studies were explicated (Akoshima,
Hong, Woo, Ahn 2020).

The methodology of TUMRT has been widely published
and reference collections are open access publicized,
d ically and i 1989,
2010, Frison and Akoshima 1996, Akoshima and Hong
2014, 2016, 2017b, 2018a). The reader may refer to the
details there and we refrain from redund: it

lly (c.g., Akoshi

d explanations of tool use
interpretation are provided first and then explanations
for the tang portion observation continue for the present

paper.

Right and Left, Ventral and Dorsal

In the description, “right” or “lefi” denotes cach
side edge when the tool is viewed on the dorsal face,
pointed tool tip up on the figure. So, “right lateral side™
denotes left side edge on the ventral photo figure. This
description is because both faces of the specific edge
should be considered at the same time to make use-
wear interpretation. For example, transverse motion will
produce microflaking scars more on one face and less on
the other face (e.g.. Akoshima and Hong 2014, 2016).

Ind fent Use Zone

here.
For the low power analysis, a stereoscopic microscope
of 30X (times) magnification (Vixen Microboy SL-30cs)

was used. For the high power analysis, a metallurgical

The concept of Independent Use Zone was devised by
Vaughan (1985). It is abbreviated as “TUZ". One tool is
often utilized on its various edge portions (pointed end,

proximal base, tip and a side, and so on). Each utilized
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portion is called IUZ. One IUZ includes both ventral
face and dorsal face. TUZ is a unit of analysis for actual
utilization, thus several different TUZs can be existent fora
single tool. Different [UZs may indicate different episodes
of tool use for the same tool piece. In the present method,
microfiaking scars, micro-polish surface, striations, and
edge rounding are all observed together for the same IUZ,
using three different microscopic devices. Interpretation

of use is based on all of these traces.

Artifact numbers

The artifact number is the recording number during the
excavation procedure. Actually they mean Suyanggac
Locality VI, CL (Culral Layer) 4. For example, 33928
means Loc.VI-4-33928. Subsequent three digit numbers
are the one given in the excavation report in 2018, For
tanged points, they are shown in the implement number
table from p.810 to p.821 which also refer to illustrations
and photographs. Tanged points are implement numbered
between 824 and 888. They arc in the table at page 820.

(2) Artifact number 33928

Artifact No.33928 (Figure 4 —excavation report figure
2, p.124) is tool list 825 in the final excavation report
published by IKP. The tanged point is made of black shale
with slightly banded texture, The rock type resembles
andesite quality and coarse-grained. There are two [UZs.

Left lateral edge (part A) was used in transverse motion,
with the ventral surface as its leading face. Worked
materials were possibly of soft to medium hardness.
The sharp unretouched lateral side retains microflaking
scars toward the tip of the point. They are intermittent
rectangular or scalar micro types on ventral face, and
continuous scalar micro deep types on dorsal face. Clear
striations are detected perpendicularly to the sharp edge
on ventral face.

Right lateral edge (part B) was used in both transverse
and longitudinal motions. Worked materials for the
dorsally denticulated edge was probably mixed. Edge

rounding is found on ventral face at projections overhang.

Striations are detected both parallel and perpendicular to
the edge with connections of micro-polish patches.

The proximal portion of both lateral edges (part C)
exhibits rounding and crushing on the ventral surface.
Base rounding are seen more on overhang portions than
notched concavities. The base portion is interpreted as
traces of haft related behavior, There is a medern break at
the tip of the point tool.

(3) Artifact number 39356

Artifact No.39356 (Figure 4 —excavation report figure
9. p.128) is 1ol list 888 in the final excavation report
published by IKP. This specimen is made of fine-grained
black shale. It can be classified as a backed knife on blade.
It has two [UZs,

Left lateral edge (part A) was used in transverse motions,
the ventral surface of the tool as leading face. The worked
materials probably include bone/antler, inferred from
microwear polish patches of DI type. Perpendicular
striations are seen at retouched denticulated backing parts
indicating transverse movements. The ventral face shows
slight rounding of edges at retouch scars. Technologically
the side was unifacially. dorsally retouched or notched,
considered as lateral backing.

Right lateral edge (part C) was used in longitudinal
motion, on worked materials of soft to medium hardness.
Polish patches are found on elevated portions, but they are
rough and bright, and difficult to classify by Tohoku Univ.
categories. Microflaking scars of scalar, micro, deep type
are found altemately continuous on both faces.

The base (part B) shows more intense traces of use on
the proximal portion at the énd. Technologically the base
retouch was only partial and on alternated sides. There
is rounding of edges on the initiation face of alternate
retouch, especially heavy rounding at projection parts.
But almost no rounding is detected in notch depression
or base line parts. Possible hafting was inferred in the site
report, but with the mid power obscrvation this time, the

tool is rather classified as a knife shaped tool with no haft.
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(4) Artifact number 34144

Artifact No.34144 (Figure 5 —excavation report figure
17, p.132) is tool list 826 in the final excavation report
published by IKP. It is reported in the Museum Studies
in 2020 (figure 4) to show effective merits of the mid
power method. The tanged point is made of fine-grained
banded shale, patinated to whitish grey color. Low power
observation could identify 2 TUZs,

The tip portion (part A) has traces of possible impact
fracture as a projectile. Right lateral tip also shows
microflaking scars of continuous, triangular, small, step
type.

Right lateral unretouched side (part B) was possibly
used in longitudinal motion on relatively soft materials.
Sporadic microflaking scars of scalar, micro, deep type
are seen on both faces partially alternating. suggesting
parallel movements to the edge.

The base portion {part C) exhibits possible wear from
haft related behavior. The base is dorsally notch retouched
along both sides. Rounding is found on ventral overhang
of notches for both sides. With mid power analysis,
edge rounding and striations are more clearly observed.
Striations vertical to the edge are also detected with mid
power, so is heavy rounding. However, a lateral side (part
B) is not found rounded with the same method nor are
striations. Differences between the lateral side (B) and
notched tang (C) is noteworthy for this picee, indicating

effective merits of integrating 3 methods.

(5) Artifact number 34258
Artifact No.34258 (Figure 5 —excavation report figure
19, p.133) is tool list 827 in the final excavation report
published by IKP. The tanged point is made of fine-grained
banded shale, whose surface has been heavily patinated to
grey color. Low power observation detected 3 [UZs, The
tip part exhibits no clear impact traces.
Right lateral side, distal half (part A) is a dorsally
denticulated edge. The part was inferred as utilized edge,
but its motion or worked materials are un-identified.

Some denticulated projections are rounded on ventral face

and side face. Some striations are detected there. Right
lateral, middle portion (part B) was probably used mainly
in longitudinal motion. Microflaking scars are found to be
continuous, mostly of scalar, micro, deep type, and ofien
distribute altenating between ventral and dorsal faces.
Also, rounding accompanies microflaking edge scars.

Left lateral side (part C) was also probably used mainly
in longitudinal motion. Microflaking scars arc found
intermittently on ventral face. Along distal half they are
trapezoidal, micro, step type, and along proximal half they
are scalar, micro, deep type. On dorsal face microfaking
scars are also found intermittently. They are scalar., tiny to
micro, deep and stepped types. When the side is viewed
from lateral direction, scars distribute alternatingly
between two faces, suggesting parallel movement of the
edge.

The base (part D) shows traces from hafting related
behavior. Along the proximal tang depression, medium to
heavy rounding, often with edge crushing, are detected
with vertical (perpendicular to edge) striations. Heavy
rounding is also found at the base tip and a comer with
right lateral side. Namely projections along the tang are
heavily rounded with striations. Here again, mid power
method is an effective measure to identify some sorts of
hafting behavior. This piece was well hafted. used on both
lateral sides as knife, but probably was not projected as

weapon.

(6) Artifact number 34627

Artifact No.34627 (Figure 6 ~excavation report figure
22, p.134) is tool list 853 in the final excavation report
published by IKP. It is reported in the Journal of Museum
Studies in 2020 (figure 2) 1o show effective merits of the
mid power method. The tanged point is made of banded
shale of dark grey color with good surface conditions for
high power observation. The point tip retains no wear
traces of possible use.

Right lateral side is dorsally denticulated. On ventral
face at notched depressions, only slight rounding is seen.
This may have been traces from retouch. The edge is fresh
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sharp and virtually no microflaking is found. This edge
was probably un-used.

Left lateral side shows virtually no wear traces under
magnifications of 100X and 200X, suggesting no use. No
rounding, no striations, no polish patches are detected.

With low power analysis, the base (part A) cxhibits
edge rounding, on ventral face (100X) at base retouch
distal portion. However, the other side (right side) of the
base is sharp, and shows no rounding. With mid power
analysis, edge rounding with crushing and striations are
clearly observed along the tanged depression on both
sides, especially on the ventral face. The tanged point was
denticulate retouched, prepared and hafied, but probably

Was not put 1o use,

(7) Artifact number 35602

Artifact No.35602 (Figure 6 —excavation report figure
24, p.135) is tool list 861 in the final excavation report
published by IKP. The tanged point is made of medium
grained shale. The break at the point tip is of snapped off
type and not clear as DIF (diagnostic impact fracturc). The
tool was made from a thin blade as blank and both lateral
sides are not retouched. retaining sharp edges. Low power
observation could reconstruct its usage. There are 2 IUZs.

Right lateral side (part A) was probably used in
longitudinal motion, on relatively soft worked materials.
Microflaking scars are found with slight rounding of
edge. The scars are mainly on ventral face in the middle
portion of part A, while they are mainly on dorsal face
in the distal and proximal portions of part A, Shapes of
scars are variable. scalar, trapezoidal, triangle, both deep
and stepped, micro sized. Their distribution is partially
alternating.

Left lateral side (part B) was probably used in transverse
motion, possibility is on relatively hard (medium to
hard) worked materials. Its moving direction was the
ventral face as its leading aspect. Microflaking scars of
various shapes (trapezoidal, rectangular, scalar) and sizes
(small to middle), some with stepped termination are

found mainly on dorsal face. Striations in

direction are also found along part B edge on both faces,
ventral and dorsal (observable at 30X). again suggesting
transverse motion on relatively hard materials. Mid power
observation did not detect edge rounding, but found
perpendicular short striations.

Mid power observation found clear striations
perpendicular to the edge along the tang. They are both
long and short. There are also rounded edges on ventral
concavities of tang notches which were retouched
unifacially on both sides. At the tip of the tang, oblique
direction striations are found on edge rounding. The base

exhibits wear traces from hafting behavior.

(8) Artifact number 36801

Artifact No.36801 (Figure 7 -excavation report
figure29, p.138) is tool list 830 in the final excavation
report published by IKP.

The tanged point is made of medium grained shale but
it is patinated. The base tang is pointed by retouch, while
lateral sides of the tool remain sharp with no retouch.
Two IUZs are recognized. Effective merits of mid power
method are emphasized for this specimen.

Left lateral side (part B) was probably used in
longitudinal motion. Along the sharp edge, microflaking
scars of scalar, micro, deep type continuously distribute
on both ventral and dorsal faces alternating. Right lateral
side exhibits no clear use-wear traces with only sporadic
microflaking scars.

The point tip (part C) exhibits possible wear traces as

projectile use. There are 3 small burin-like fractures from
the tip. There are also irregular angular chipping scars near
the tip on the left lateral side (more distal portion than part
B aforementioned). They need closer examination as DIF
(diagnostic impact fracture) by Sano (2012) or not.

With low power method, the base partially shows heavy
rounding on the concavity of base notch retouch (ventral
to side face) at part A, However, with mid power method,
a lot of microwear traces were found all around the tang
portion as are shown in micro-photographs taken at 100X

Traces are variable and more distinctive
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on the ventral surface. Mostly, there are perpendicular
(sometimes oblique) striations on heavy rounding of edge.
Some accompany edge crushing and’or nibbling. At the
tip of the tang, heavy rounding and randomly running

striations are found.

(9) Artifact number 37499

Artifact No 37499 (Figure 7 ~excavation report figure
31, p.139) is tool list 832 in the final excavation report
published by IKP.

The tanged point is made of medium-grained shale of
banded texture, patinated to dark grey color. The point has
2IUZs.

Left lateral side (part A) was used,. There is a possibility
of varied (mixed) utilization. Microflaking scars are
found on both dorsal and ventral faces. Their distribution
is intermittent, and types are variable, mainly micro to
small, scalar and trapezoidal.

Right lateral side (part B) of denticulated edge was also
used. There is a possibility of relatively hard materials.
On ventral face, varied degrees of rounding are found
along the denticulate especially at projection parts. On
dorsal face, microflaking analysis is difficult due to the
denticulate retouch.

The base (part C) exhibits heavy rounding on ventral face
along both left and right sides. Low power method found
the rounding, but mid power method this time clarified the
characteristics of these traces. They are shown in Figure
7 (bottom). There are perpendicular striations (sometimes
parallel) dominantly on projection parts of tang retouch.
Striations arc on the rounded edge, often heavily rounded.
The traces at the base are interpreted as hafting related
behavior. This example again testifies the uscfulness of

mid power method.

(10) Artifact number 34087

Artifact No.34087 (Figure 8 —excavation report no
figure) is tool list 847 in the final excavation report
published by IKP:

This specimen is not reported in the use-wear section of

sitereport (Akoshima and Hong 2018b), but it isintroduced
in the Journal of Museum Studies article as Figure 1 for an
example of heavy edge rounding and striations along the
tang portion (Akoshima, Hong, Woo, Ahn 2020, p.228). It
is described here to reveal the efficacy of the “mid power
method”,

On the ventral face along tanged edges (both right
and left), a number of striations are found mainly in
perpendicular direction. Some are deep and long. There
are portions where striations cross in perpendicular and
longitudinal directions (mixed orientation). Striations are
formed on top of heavy (often extremely) rounding of the
edge.

On the other hand, lefi lateral side of the tool shows
relatively light (or slight) rounding. Striations are
observed in mixed directions along the left lateral. A
photo is shown at the comer of lefi lateral side and the
end of tang notch (ventral). The sharp contrast of slight
rounding on the lateral side and heavy rounding on the
tang notch depression parts (part B) are notable.

Left lateral side (IUZ, A) exhibits slight rounding
plus striations in various directions indicating mixed
use orientation. Perpendicular striations are found more
numerous than longitudinal ones. Microflaking scars are
tiny and sporadic (at 100X). Worked materials are un-
identified, motion was possibly mixed. Right lateral side
exhibit no traces of use. The edge is naturally denticulated

(not retouched) and remains sharp.

4. Tanged point function
The present analysis revealed some characteristics of the
tanged point. Application of the new method, mid power
analysis, contributed to the findings, As is explained for
the individual specimen, a dominant trend emerged as
to the function of tanged point. The majority of tanged
points retains regular patterns at the base portion.
Heavy edge rounding is often observed along the
depression parts of the tang. In the case of unifacial
tang retouch, ventral surface exhibits heavier rounding.

Rounding is more eminent at the projected portions
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of the secondary retouch platform. The tendency is
eminent when the retouched edge represents somewhat
denticulated form. On the other hand, the depression pans
of the retouch which represent small concavity form in
their shape, generally exhibit less degrees of rounding.
Inside the secondary retouch scars, rounding is less
frequently observed. Some examples show overlapping
of edge rounding and microflaking, where microflaking
scar parts show less degrees of rounding, compared to the
neighboring edge parts.

The tip part of proximal tang also shows rounding
phenomena as well as adjacent tip sides. This indicates
that the very tip of the tang was also an integral part of the
proximal tang rounding. On the other hand, distal portions
apart from the end of the tang part (which are actually
projectile point lateral side edge), are variable on a case
by case basis. In other words, the lateral side edges are
integral parts of a projectile shape and their usage was
very variable. Thus, the functional diversity is represented
in the group of tanged points for the lateral side edges.
The diversity is shown as the individual functional
interpretation of IUZs.

Striations exhibit other distinetive characteristics for
most of analyzed pieces. The directions of striations are
dominantly perpendicular (vertical) to the edge. There are
some obliquely running cases and longitudinally running

cases, but as a whole they are rather exceptional. The

Examination of specimens would be more time-consuming
to use the third type equipment. However, the analysis
certainly obtains effects of cross checking the results.

The present analysis revealed sharp contrasts between
the uniformity in the microwear traces on the tang portion,
and the diversity in the microwear traces along the lateral
edges and/or the projectile point tips. In conclusion, the
tang part uniformity is interpreted as the result of uniform
transaction procedures by the inhabitants, irrespective of
individual utilization of the tanged point as a tool.

Our hypothesis was that the microwear traces along and
around the tang portion of points represent some sort of
hafting behavior. The present analysis strengthened the
probability of the hypothesis.

The present analysis even strengthened our original
observation by low power and high power together.
We had some examined cases with mid power analysis,
besides tanged portions. They are explained in the
individual cases, but generally mid power results are very
confirmative to our previous results in 2017.

Lastly, we summarize the results of our analysis for
the official site report here to ascertain the integrity of our
methodology.

1. The results are inferences in terms of four dimensions.

Namely, 1) used. unused or unknown, 2) which part of

the artifact was used (IUZ), 3) for what kind of motions

they were used. longitudinal, transverse, mixed, or un-

processes of p ing pery y running
are yet unclear. We actually lack experimental experience
about the hafting behavior of projectile point. However,

the fact is the

pattern that perp
striations are abundant on rounded edges. Edge rounding
and striations exist as sets, They are probably the result of
one behavioral pattern of making hafied tool.

The mid power method is also suitable for observation
of minute striations. Both rounding and striations can be
observed better at the magnification of about 100X. The
magnification is just between the examination paucity by
either low power or high power. Here are major merits of

using the mid power method, we would like to emphasize.

, 4) on what type of worked materials they
were used, soft. medium, hard, or more specific type

such as bone/antler or wood.

e

Out of 96 tanged points from the Suyanggae site, 47
specimens were analyzed and the majority of them
are suitable for use-wear analysis, irrespective of
their rock type, or the degree of patination. However,
surface conditions from the post depositional surface
modification processes (also termed as PDSM)
prevented from identification of microwear polish

types in many cases.

w

. The method of use exhibits diversity. The tanged points

were not necessarily projectile weapons, but they were



WLIEME & I N AR 23 (2022, 3)

utilized in a variety of tasks, such as cutting/sawing,

scraping/whittling.

&

The tips of tanged points do not show traces as point
projectiles in the majority of cases, Rather, lateral sides
were often utilized astool edges. Both right lateral edges
and left lateral edges were utilized. In many cases, both
sides were utilized, not enly along the sharp side, but
also the denticulated side and/or retouch blunting side.
Some denticulated lateral sides were used in transverse
motion of usc. Some sharp lateral sides were vsed in

both lengitudinal and transverse motions.

=

The base of tanged points exhibits a particular clear
pattern of microwear traces. The tanged points were
hafted. (This point 5 result was strengthened with the

present analysis).

=

. Above observations are from about a half of the tanged
points. They were sclected as the result of initial
screening process using very low magnifications of
the hand lenses. If all specimens were examined with
high power method, unused tools could possibly be
identified as related to site structural and behavioral
analysis.

(Akoshima and Hong 2018b, p.120-121).

All in all, the three different methods observe the
same phenomena of edge damage in differemt scales of
magnification and lighting. However, without using three
devices, we are unable to obtain meaningful patterns of

use-wear as a whole.

5. Conclusions

Theoretically, the processes of“Upper Palacolithization™,
50 to speak, have been one of the central themes in
prehistoric archacology today. The migration of modern
Homo sapiens groups into East Asia is generally
considered to have been the main factor leading to the
transformation from the Middle Palaeolithic to the Upper
Palaeolithic industries. Changes in lithic technology and

typologi

| composition have been the integral parts of

modern population. A conclusion of the present analysis
is that the tanged point well represents the deepening
planning depth in lithic technological complex in the
middle part of the Korean Peninsula,

A remarkable finding is that the tanged points were
cvidently hafted implements. Methodologically, adoption
of the “mid power approach™ testified our original
hypothesis in the official site report in 2018, It is notable
that the hafting behavior was a prerequisite to making and
using this class of tool. Some examples indicate that even
if they were not utilized, the hafting was applied to the
base part.

Also, their utilization episodes were quite variable,
probably depending on the actual situations at various
locations on the landscape. As is shown in the site report
(2018) and additional mid power analysis here, lateral
sides of tanged points were rather major working parts of
the tool. The class of tool has been called “points™, and
general assumption is that their major function was that
ofthe projectile weapon. Our analysis provides a different
interpretation for utilization,

Modern human population at the Suyanggae site during
the years between 41874 and 41252 calBP, produced
tanged points in anticipation of future use as the composite
tool. They were produced as composite tools with stone
tip and haft shafis. The length of shafis or the raw material
of them is yet unknown, but the composite tools were
around their daily activities of various kinds including
domestic activities in the migrating camp locations. It is
possible that seasonal patterns of migration and planned
subsistence activities were already established as modemn
hunter gatherers.

The overall lithic technology was basically relied on
emergent blade or clongated flake techniques. At the
Suyanggac site, Cultural Layer 4 which is the target of
our present analysis, is dominated with the tanged point
assemblage. It is also reasonable here to postulate that

tanged “points” were in wide use for their daily life. The

bl bl

the wide ranging cultural r which

deepening of the “planning depth™ on the part of the

-10-

and y d from Cultural

Layer 4, to Cultural Layer 3, 2, and 1. The assemblage
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composition became more variable toward the top of the
strata.

Here it may be pointed out that the function of
tanged points also underwent a considerable degrees of
transformation toward the Middle and Late parts of the
Upper Palacolithic period. Future analysis of the tanged
points belonging to the later time periods will shed light
on this problem, Already previous results are known from
the use-wear analysis by Sano indicating the projectile
usage of tanged points at the Jingeuneul site, Jinan-gun,
along the Geum River, They point out a strong possibility
of mechanically propelled weaponry (Lee, Gikil and Sano
2019).

Comparatively, implications of the present analysis
to the archacology of Tohoku District include also the
emergence of modern human population into the Tohoku
landscape. The time period is close to the Suyanggae
CL4, as between 30000 and 38000 years ago, a number
of sites are found and some were meticulously excavated.
They include the Sasayamahara (f#LJ5) No.16 site in
Fukushima Prefecture (e.g., Hong 2018), Jizoden(B) (
HiEK) site in Akita Prefecture (e.g., Kanda 2021,
Kanomata 2011), and the Yakurai-san (5E3111) No.17
site in Miyagi Prefecture (e.g.. Hong 2021).

Lithic technology and assemblage composition are quite
different from those in the Korean Peninsula. However,
the rescarch themes belong o the same category of
prehistoric pursuit. Namely, the arrival of early modern

human and thereof

of iy

behavioral transformation from the pre-existent Middle
Palacolithic populations in the Japanese Archipelago
(e.g.. Yanagida and Akoshima 2015}, need to be pursued.
Generally, the period in Tohoku District belongs to the
The

age division system of the Early Upper P

During the EUP of Tohaku, di
method of the Yonegamori technique (% #Hi%)

which consecutively makes relatively round flakes

mctive blank production

with a positive scar on dorsal face. Elongated blanks to
emergent blades were also produced. Trapeze artifacts (£
TE1288) and trapezoidal artifacts (5 TEHEGAR) are main
typological components for the period, as well as knife
shaped tools (A 7IE41¥5). An important research
domain should be the functional interpretation of thus
classified tools. One viewpoint should be the question
of hafling behavior and projectile utilization. Hand held
tools or hafted tools are a fundamental division. There is
also a related question about the meaning of secondary
retouch. It is a question between secondary retouch to
produce working edges, or secondary retouch to make
tools more usable such as making back edges to hold. All
these rescarch topics necessitate the field of traceological
analyses. Further in-depth functional studies in Tohoku
District for the same time period as the present article
would shed important light on the nature of the Early
Upper Palaeolithic. Comparative studies on the period
is urgently necessary for insights into the modern human
behavior which presupposes much deeper planning depth
than before.

Methodologically, it is d d that the new

technique of “mid power analysis™ is an important addition

to the “low power™ and “high power™ analyses. By

three different s, much more reliable
functional inferences become feasible. The combination
also has strength for dealing with variations in samples,
such as surface alteration, raw material diversity, site
structure, and dichotomy of “curated™ versus “expedient”™
type of tools.

Typol; Iy, the type tool “tanged point™ in Korean

period precedes the fall of the Aira Tanzawa pumice
(AT) layer which is a wide-spread tephra throughout the
Japanese Archipelago. Yanagida found a key stratum
of “dark soil band layer™ below the AT and established
a chronological scheme in Tohoku District (Yanagida
2013).

Peninsula has been related to the “flake point™ (I g
1) tools especially in the Kyushu island. The assumption
is based on geographical closeness and typological
similarity. Temporally, there were abrupt influx of the
almost identical tools after the eruption of the Aira caldera

inK

Prefecture. Th supports the direct
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contact hypothesis.

However, we would like to point out that typologically
similar artifacts are also existent in other regions including
Tohoku District. Lee examined the “knife shaped tools™
in Tohoku District and compared some specimens to
Korcan tanged points. His investigation revealed that
some “knife shaped tools™ can well be included in the
category of “tanged points in Korca", although there are
some differences such as the size of the blank blade (Lee,
G.2014).

In conclusion, the prehistory of Tohoku District must
be interpreted in an explicitly comparative framework
with the Asian continent, especially with adjacent regions
such as the Korean Peninsula, the Chinese Northeastern
provinces, the Sakhalin island, and the Russian Maritime
region. Tohoku is not just Tohoku on its own isolation
ever since the first inhabitants came in. The present paper
in English takes a new perspective in Miyagi Prefecture
archacology (E{HEWLE 2 ).
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Figure 4. Artifact No, 33928, 39356,
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Figure 5. Artifact No. 34144, 34258,
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4. EA-IRMS AIERR (%3)
REBLUREORRITHEE ZSTLEHEN
HEOBEEIE, POHEBGRERE SR BV T,
Thermo Fisher Scientifics #3440 Flash2000 sc#57
Hi e & LT, ConFlo IV A »#—7 x—
A%FRIILT, Delta V4G ALLTUR 5207 2l
T %, EAIRMS HREMVTH I K- Iz
#10.5mg ORMMEERBICRBID , Wit
Ui, Mbisdbied, kD @ EhTes =
RESEI (7= ®) R EMCIET S
L THME AR LI, WO TR, 87
DIMEEEIE 02%. 8"°N DEVEIL 02%TH D,

5. RESUBLUIS T 74 Me (L4
ME, @Ay FICHE L. elementar ##
vario [SOTOPE SELECT rifé4rHiadhic A L. #iE
%, MBE I CHIERREEEN T AT A VI8
AL, B56h Ui 2mg AR LIzay ¥

&2 EEOKR
MGMBKK 3 18 18 277 15.4%
MGMBEK 5 61 B4 2386 | 373%
| MCMBKKS | 45 5 | 2205 | 490%
| MCMBKK 16 | 31 | | 483 | 156%
MCMBKK-18a 78 T 1677 | 453%
MCMBKK- 18b 8 9 11 2%
MGMBKK 20a | 170 4| 2336 | 531%
MGMERK-22 70 0 15! B
| MGMBKK-29 49 49 LX} 72%
MCKK- 184 17 17 LTS 105%
MCGKK- 18 34 34 1134 | 334%
MCKE-38a 19 19 234 12.3%
[ MCKK38b | 40 | a0 | 1161 | 290% |
MGKK 39a B kL 23 GE%
MGEK-39h 39 39 538 138%
MCKK-52 32 32 13.04 | 411%
MCKK-56 37 a7 1152 | 31.1%

#£3 ARSLURERHIGLEOSFER

“MGMBKK 5
MOMBKK &

YL43267 | 26, 1% | 9.
YL43271| 26 9%
262%
-25.3%

YL44156|-26.4%
Yi44159] 24.7%

VLA4160] 25 7% 588%,

MGKK-18a iR O/, 55N e T2
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‘A J5774 MEORR

®S HAHREFARNEORR

MOMBKK 3 | TKA 23937 | 2543+ 20 BP | -

MCMBKK 3 |CR 12452|2.11 mg| 73.3% [0.91 mg | 209 mg|0.435] MOMBKK 5 KA-23938 | 2540 £ 21 271 403%
MCMBKK'S [ GR12453 254 mg | 100.6%| 1.25 mg | 163 ma[0548) MCMBKK 6| TKA 23930 | 2687 + 21 BP | 2634 0.3 %
MGMEKK6_| GR 12454243 mg| 928% | 1.32 g | 196 mg|0,673) MOMBRR-16_| TRA 23040 | 2609+ 21 P | 207 +0.2%
MGMBKK-16_[GR-12455] 204 mg | 9B.0% |0.55 mg | 191 mg [0.288 MGMEKK. 185 | TRA-23870 | 2888 5 25 BP | 235 0.3 %
MGMBKK-22 |GR 12456 247 mg| B7.9% | 1.27 mg 2,09 mg[0.608| [ TkAZ3041 | P|253102%
MGMBRK 20 | GR-12457 | 2.52 mg| 91.0% | 1.10 mg | 1.92 mg0.573 | TKA 23942 2557+ 23 BP | 2502 0.4%
MOMBKK-18b |GR-1 2458 [0.70 mg | 956% |0.18 mg |3 85 mg [0.048 TRA24191 | 2464 £ 22 BF | 289 20.7 %
MGKK-180_|GR-12937 | 240 mg| 88.3% | 1.03 mg [2.17 mg|0.475 TKA.24192 | 2487 1 22 BP | 2964 0.8
MGRE38h_|CR12038[239 mg| 01.0% [1.13 mg[2.14 mg[o528] TKAZ4193 | 2436+ 22 BP | 265 208 %
MCKK-390 | GR 129391220 mg| 89.1% [1.22 mg |1 95 mg|0.626) MCKK52 | TKA24194 [ 2444221 BP | 228407%
MGKK 52 _|GR 12040/ 243 mg| 90.4% | 1.04 mg 201 mg|0.517 MOKK 56| TKA 24195 | 2521 + 22 8P | 265 4 0.8 %
MCKK 56 |GR-12941]228 ma| 70.6% |0.95 mg[ 196 mg U RORAE | R T,

MGMBKK- 18b =00 TLE, M, BERMBORCHEE
FBERER" 4000 l-( FTH- l‘ﬂﬂ”)lﬂmmﬂ&lﬂ
®L., nﬂl&# ok, 2017) e TEAY
54 b kL, H C& {1 ﬂlrm’f-;Jrfl-m
.I.IALD‘/?‘I’%"J&“FJHHETI&"( HERM ORI
Wl SRR L

T ERETHCREH A (BERENVED 2.2 1%

#£6 WEINAIRNEFHELIR (cal BP Fi)

MGMBKK- 3

2737 cal BP (51.7%) 2705 cal BP
2629 cal BP (9.1%) 2620 cal BP
2555 cal BP ( T4%) 2546 cal BP

2743 cal BP (59 0%} 2698 cal BF |
2635 cal BP (13 9%) 2615 cal B
2585 cal BP (21.0%) 2537 cal BP
2520 cal BP ( 1.5%) 2520 cal BP

HY) EE&ICHALT. 650°CT 6 RN
L THMLZ (Omorietal 2017),

MGMBKK-5

2735 cal BP (16.7%) 2705 cal BP
3%) 2619 cal BP
2%) 2545 cal BP

MGMBKK 6

{
2733 cal BP ESI 6%) 2757 cal BP

2580 cal BP. ZQ-I 2518 cal BP
2848 cal BP (24.4%) 2813 cal BP|
2795 cal BP (71.0%) 2752 cal BP|

MOMBKK- 16

2753 cal BP (68.2%) 2738 cal BF

2757 cal BP {95 4%) 2729 cal BP|

6. AMS RITEFSR (%5-6, M5-6)
5T 74 MMeLRERBICBIT 3

MGMBKK 18

3060 cal BF (55.4%) 2993 cal BP
2982 cal BP (12.8%) 2967 cal BP

3140 cal BP [ 1.7%) 3127 cal BP
3107 cal BP ( 1.8%) 3095 cal BP
3077 cal BP (31 9%) 2952 cal BP|

SHEBCAEI G R LD RIGE (E, MRS

MGMBKK-22

2740 cal BP (68.2%) 2721 cal BP|

2750 cal BP (91.3%) 2705 cal B
2629 cal BP (2.4%) 2619 cal BP
2555 cal BP ( 1.7%) 2546 cal BP

WA T 9 2 I AR BT S BT i
(AMS) ZRILTIE Lz M 'C 4E(E (BP
) BRI S, AL O
BRIV 2 67C fifild AMS i< TRIBSILE L 7=

MCGMBKK-29
2608 cal B (3: ) 2635 eal BP
MCKK- 18

2743 cal BP (68.2%) 2711 cal BP

2616 cal BP (1 2588 cal BP
2536 cal BP 2 cal BP
2519 cal BP (14.7%) 2487 cal BP

2750 cal BPI?? 1%} ZTW rnl BP
2634 cal

2584 cal BP 10.7%) 25J9 ul BF’
2705 cal BP (37 4%) 2628 cal BP
2620 cal BP (21 %) 2555 cal BP
2546 cal BP (35 8%) 2420 cal BP|
2383 cal BP ( 1.2%) 2372 cal BP

2478 cal BP { 3.3%) 2468 cal BP

i MV Tu % (Stuiver and Polach 1977),

7.BEREERIIOVT
JELEEE 38 4 BT, ChET

MGKK-38b

2705 cal BP ( 9.8%) 2685 cal BP
2644 cal BP ( 7.5%) 2629 cal BP
2619 cal BP { 2.8%] 2613 cal BP
2598 cal BP (21.7%) 2556 cal BP

2545 cal BP (26.5%) 2495 cal BP

2718 cal BP (95.4%) 2490 cal BP|

2668 cal BF ( 5.8%) 2658 cal BF
2610 cal BP ( 4.4%) 2602 cal BP
2492 cal BP (10.0%) 241 cal BP
2387 cal BP ( 9.0%) 2370 cal BP

2694 cal BP (18.0%) 2639 cal BP
2615 cal BP ( 7.6%) 2594 cal BP
2500 cal BP (69.8%) 2359 cal BP|

2683 cal BP (20.0%) 2645 cal BP
2612 cal BP (7.8% 2599 cal BP
2495 cal BP (38.3%) 2426 cal BP
2380 cal BP (2.1%) 2375 cal BP

2608 cal BP (25 4%) 2636 cal BP
2615 cal BP (10.0%) 2591 cal BP|
2517 cal BP (60.0%) 2362 cal BP

MGKK 39b
1176 5 GIEEED 1220 T AMS SE{GE
ZHRML. FERMMRHEHCBOTHRELT | voxksz
Efe OhBKIED 2021, o B REAE AT

MGKK 56

2021 7z £), ThE05 b, AMTHIIC

2724 cal BP (21.8%) 2700 cal BP
2634 cal BP (14.9%) 2616 cal BP
2584 cal BP (31.5%) 2538 cal BP

2729 cal BP (25.5%) 2692 cal BP
2640 cal BP (18.4%) 2612 cal BP
2505 cal BP (51.5%) 2498 cal BP

wiELcHEEE UK (FIX, 8~ 11

InCal20 (Reimer et al 2020) AV,

Hi5) HSIE LS ool 121 #lE

HH 5, TTALLMTEY GUEMRES) O
et L ARBTG5 % I & 7 RS (76
Wz WX TITRLIE.
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35 KT IR T RFAEATIC & % i

AEHDETIEMETHS, WMk LBHOMA
M L WEh 17 ket T
BOT, LAMkE L TIE59MkE B, 203 5,
10P0442 35 X U 10Po763 0 2 itk 2 Wi i i
T AT 7 b, 10Pol888 3% U 10Po2077 & 2
ik 2 MR EAROBEMNE LTS, 2056



" 11 7 e
b
By

bt S
i b

[ S

EEIRIAL LR AR LA

8

Thia

Pr—

A 1 4 Eo

i by
ey

B5 REFRRESHEE (InCal2, Oxcaldd) (1)

Z BV RO T F T N (e i L
1o 55 WA T2 MEED 3 B b 14 SFERREOR
BT o WHIA T RGE, ik sz
filE L WEA 0 lE S ENS. T, i
OREMEE, BIEFERD S ORIERREZIZONT

Xy A

waEmAS. b, B 14 EOPRIEF

VT, BIEOESHICIEfETORERTLT
WA Gl 1 O 0 kil 5 o T R
THIEICA>TVA, £oT. MFTIR 1O
ZYIH T - WD RIFLEBIATRKLT S, &,




MCIEME & I AR 23 (2022, 3)

bt i 91

[PR——

Ee

R R B, LERAEIEL TO3RIT
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AFEfEmECTIEN (b) b, HEEomile
BRETEZ LTGRO LIEETE S,
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R_Date IAAA191324 €1
R_Date MGMBKK15b
R_ate MGMBKK18b C2
R_Date IAAA171646
R_Date IAAA171648
R_Date IAAA1T1656
R_Date MGMBKK202
R_Date IAAAT71647
R_Date IAAA171637

AWCI

KWce

R_Date MGMBKK-6 A
R_Date IAAA191323
R_Date IAAA191327
R_Date IAAA191329
R_Date IAAA191331
R_Date MGMBKK2S
R_Date MGMBKKAD
R_Date MGMBKK-16
R_Date MGMBKK-3
R_Date MGMBKK-5
R_Date MGKK-18b
R_Date MGMBKK-22
R_Date MGKK-56
R_Date MGMBKK-29
R_Date MGMBKK1 1
R_Date MGMBKK1 2
R_Date MGMBXK23
R_Date MGMBKK28b
R_Date MGMBKKS
R_Date IAAA171642urushi
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R_Date IAAA191320A'
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R_Date IAAA191321
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Calibrated date (calBPy
EB7 RARWOLRUNGICEALWEER  sovtiiiamcou Tt anom s

171648+ 171656 « 171647 » 171637 13, X
EL2DDERTV—T i hs, Ho—iF
i3 IAAA-171646 (2775 + 25) * 171648 (2770
+25) - 171656 (2755 +25) T, WM IEE R T
2950 ~ 2775cal BPIc 3 E M4, HLWHO—
# 13 MGMBKK-20a (2590 + 25) + 171637 (2485
+25) « 171647 (2515 +25) T, WIEERTIE
MGMBKK-20a %' 2760 ~ 2710cal BP, TAAA-
171647 1 2730 ~ 2495cal BP, 1AAA-171637 #¢

-30-

2720 ~ 2465cal BP &, #3200 A Uz Hoi
ENHERETATVS. WMICHEREN DS
NEDHH P EETH D,

KA ARICHE & N % MGMBKK-3-4 -5+
629+ 11+12-16+22+23+25+28-29,
MGKK-18 - 38 - 56. IAAA-191323 - 191327 -
91329+ 191331, # T & % IAAA-171642 IC
DWTR, ERTRAKEL 2203 5. PP
¥ MGMBKK-6 (2685 + 25) + 16 (2610 + 20)
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Calibrated date (calB?)

E8 AElsEEsS (nCal20)

+25 (2610 £ 25) , IAAA-191323 (2655 + 25)
+ 191327 (2635 + 25) » 191329 (2670 + 25) -
191331 (2615 + 25) i F554a 2655 ~ 2700''C
BP {3 @ il 52 f . IE4F (X C 1% 2790 ~
2720cal BP (Hif% 8. OEUINIE HigAE
BAGE A THBIEN D, ELaRA v bR
AR TERTH D, ThETOMETIE
BERIERAMGEOXEC2 ~ A, KiHAL
LB E N B MBI B EN B O
# 2019),

LY V—T L LTI, MGMBKK-4 (b: 2525
+20) + 9 (2475 £25) « 11 (2535 £ 25) 12 (b:
2515+ 25) + 23 (2535 £ 25) - 28 (b: 2515+ 25) |
MGKK-18 (b: 2465 + 20) - 38 (b: 2485 + 20) - 56
(2520 £ 20) , HTHS IAAA-171642 (2455 + 25)
AHYMF %, MGMBKK-3 (2545 + 20) + 5 (2540 +

20) « 22 (2565 + 20) = 28 (2555 + 25) (@O
MThEMcH LERITS S0, KaElis
ICHEBIEN (Wb D [2400 B 10 s
BEWD) T, MRS, 2T
EHLWTN—T L LTHF 5, BRIEERELT
i 2740 ~ 2520cal BP &ML E(UHSTRENE Y L
TrEhad,

545, MGMBKK-4 (2 W Tif$ i o a AL T
2760cal BP (95.4%) 2730cal BP & kil €2 X5
Kl A ROEURRTA, 18 L ERORTEO b
(2525 + 20) it 2730 ~ 2495cal BP £ 99 #i LL>
R, AT T O U —7 SR
WEELATVS RS HD . PR ED T
WA RMENE M EICALEROR O R ED
AR DUWT Y 2880 B 5 A5, BRI TR
Mt R AR LTV 5,
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MGMBKE:28b

MEMBRR.
[FETNTE

MEMBKE 5
2543314

‘-eit'zu 1 1
) KAA R

25415720

MGMEKK 5
i

MGMRKK 10
2512319

MGMBRK-27h
@54.1492)

i 11 PRERNAEHI
R8T

3
MO 311
254-149-14) i

E9 AuhLley (FAL22 FRIAE) SRNERE @8N0 Y- TR nic it MAREA T 0

W8 148 T d 5 MGMBKK-7 & MGMBKK-4 (2K +20) . 1AAA-19320- 19321 £ 2D 3 & h
SRRHVEER L, Kl C2 W 5k Al R HRENEIE S 5. il <A A UTIEV [AAA-
KT TOERICHEE NS THES S 5, 191320 (2635 + 25) + 191321 (2600 +25) ¥ Fh

A A T H i & 1D MGMBKK-8 (b 2465 + Mo —Ti LS B S, Ll
20) + 10 (2535 + 25) » 27 (b: 2470 £ 20) + 31 (b: M5, Lok Sic, 12400 18 L5

2500 +20) « 32 (b: 2490 £ 20) , MGKK-52 (2445 & 9IS YRGS A T L < WiRpibiis




b, THSOEREBEFRO ETIRAR A 208
ORBOERERGTH T LETELRL,

Kifl A~ A REHEE NS MOKK-12 (2: 2430
30) - 39 (b: 2435 + 20) * 62 (a: 2435 + 30) (ZP%
L&, BIEHERT 2500cal BP {0 5 2350cal
BP OMICEEN D FEINT, WA~ FRns (i
MAROKEA WEDLE LN e EhD
FRTHB. TOBDIGBEIBITBHH 14D
ERRMNEMIcbE D EWLTE D, 12400 FEMH
i ERENBEARIECE HGE Lic  WIFIIC Y
Tef, b WERERS L TR LT 28A
BB,

ML OB SOE RO KR EBIZOnT
&, EEREUENGERRRE, ST EIE
Ao, SFRAREM GO, & 5101
BRIV LTI A O BT O MR R A L.
Fido & 5 AR OREFERERRLTVS U
ko 2019),

Bi W KB 3220~ 3100cal BP

(1270-1150 cal BC) T3

B2l KidB-C: 3100~ 2990cal BP
(1150-1040 cal BC) &5
KifiC1 3 2990 ~ 2880cal BP
(1040-930 cal BC) T
Kiicz X 2880 ~ 2680cal BP
(930-730 cal BC) T3
Kid A 2680 ~ 2460cal BP
(730-510 cal BC) %

Kifd A 2 2460 ~ 2385cal BP

(510-435 cal BC) %

FRERTIA IR - AU

2400 ~ 2305cal BP
(450-355 cal BC) &%

deeEipso LER AT KE G EROER
Mool b A B AR & LY

HCZE L BB O RAEIU RIS DV T, s
Al L g R e A didiE Lo, Hbld e ¥ i
LTRIELTWLSBENSHSHT L L, ImCal A4 20
AT E N T L BRI T, FRAEBTE-> T
ML TRESEVEERTVS, J MBI

B3 1

B4 1

B5 MW

B6
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EEIRIAL LR AR LA

flit, MM T KRR E 2B TR I T EHTE,
DR W S RO E ST 5 SR
B EAHRHTHE LFAD. AELRTINK
TORABIHE & ST 24, 2400 )
EFRENS 2700 ~ 2400cal BP & 5 OHIAEEN
AERDICS VIS B, FEREROFD S TR
HERWED 1 Tk~ v F 2 oREifiisic &
B MEEE AR 2 Bl LT BN B 5

AR ACRTIA~ PRI (T D B h S R
MGMBKK-13b @ | s5iD&HTHSH, 2250 +25''C
BP b |dod R (RIRINE AR & O L0 5 Inic B
LWECT, BAESEIUTIE 2340 (33.5%) 2300cal
BP %7213 2260 (62.0%) 2155¢cal BP ICF N5
LT, WERCPBcET 2 EREHAGND (b
K 2009).

9. KR Q2 ~ ARICEBIH 5 LBOEE

AbAveBER AR O AMS Rk S,
Kl Cl A 5K A LE TORIEFEREBBUR
L (KM7-8), iz, AFMCZXPARXTH,
WIEERTHIH 2 Yl—FicshFhahhs
LERERLE, TTT, MW ToMmL L
P LBOREN R EMA T, Ch OB
BT 5 L BROEE OV TRMT 5,
(1) XAQA+H

Kikl C2 g, MR H GURRAT &R
2 2021a) Tid 2 EERSICIXITLTEY ., ARIROH
DL LTH 9 HiA (LUF A 45) Tld,
TEMREASVE e i, STERRE AV e ~ VI d RBICHIS 3 5,

AR A S L ki €2 s L#R 5 BL il
=T OOk FRE . ARov e2 § (4
9-5) Thad, coOL#BiciEk, kil c2 Kotk
B 5 R BN S Kl L Eha C Ik (FUkE
200D HMEE NS, RO ERSE (AR 3-4-6)
i, EEORTOEMCLREGEL, TSN
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TR & ORI L . AR TV e2
R BIMBIL, K C2 NiRBICHRMIC RGN
SZEEL (VMbE) L3445 (H10-11).
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00, kb LAEmE, 2DV
THWF N—T LOERASBDEN D,

ks, 2 25— T O LA RN
AUAHBE N, THhEEY 9 I BULTR
MR AGEMIRAE SN BT s, RIEFNRIC &
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(2) xAARLE

Kill A IS, REMARG Y (BHMRAHER
£ 2021a) THIBRBICKSL, HIHATIR
PEREAVI d ~ VI €T-13 B, 'HEIREH VI €7-13 ~
Vicd-6 ., WA VI cd-6 ~VI c2-3 Lk,

BIEERICE D s hic 87 b— 7o Lil
KEETAL, WThoIV—TlcBnTE nFX
(PE s, IXRD BRU T (XD AT 5 (3
9) A HNTA—TTTFMNPPH LD, %5
MO (K10) 2R E. Ty

&0 OV d ST 5 Y T b, $UEE
ROTN—TF e ELECRABETILDLELSD.

s, KA ROWMOERELZ T TECBL
Ui, WEhBRMEEEAER 515,

L3IV €713 W CIS ML Ic KB kDL
@ (E11-18), Vlcd-6 T TFICH MO
LD (FIM8-9) AHEYTS. nFLT
13V c4-6 i THIKDE OB < &0 (@I 6) A
Aohak35ickd, 5, TDLEMOVIc23
MTEEBETEL (X, WX 3~5 s,
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HBE-11-14L26). WI0KRLELIIC,
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foo SERREECPHESBERNR LT, BB L W
LR AR ot BN ek e v Bl Wil R a3 S <0
ARl 129+ 10 Wk, 305 8 M%)
A BEICHML T, iz, 456k, HETK
HEMLEARHE DT MU P RS R MR g
IR ARG LIRS, N sk
HEBELTERMEREBIEL, FLOFLERT
BB, W 2020 SFILH AF RIS ERIA R
B H%E (LR B) T T &7 B S b IUE
WRLic & B RBEAT L R % - SR GEROM
W) (AR kil — MRS 18H00744),
2021 SEREFHT AR (A) JFmiR7E BO2 MEN 1
AR L AR O B RIE RIS (AR
2ol EBERY 20H05814) 45 & T MBKK
ELEMHICOLTE, UHhELEHET ATy
A 2020 fEEE - 2021 SEECREERIE RIS (B
AR G) (RTERCALE DN (LR (RFTERR
MEIER (B)) THEEHZO LTI |
PO LB ETIT B - FEIS ) (P bil—)
ORI XD, DOHATILRNC (0 ' R R e
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{ERFERL. U6 & ERRITIIPRAES JTALR
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PERBITBNEORR « & #o .
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1) ARTIE THBC ORGETH—T 5.

2) At/ iRA £ R R PR IS, ER
WACAERER IS 50 A M 1T RGN T 5 5 BB LR Bl
WFic il SR (D - Z10E 1985) BXU,
ChEs bIcibE T AR L 5 S8% (51
1983 - 1996) EBEL L.

3 APEVEd S S ELTVAM, T st
Ehb¥vEl L EES,

(5] A seak]

PR - B0 B 1985 DICEEGEBR AR B
W aEN S

KRBz » (WAL « RERRILTT - MObR - JEA R -
R B 2017 TREECE O SRR R R
52 1 3 20 [ AMS s L

OBk RSP HTOETET 2021 CAbdEENC 51 5 A

SEBGRE (AMS BDE) 355 UBEE « RHR0E
GRS (1) (2) Tleillie) 95 2 5pir
P ERBOCR A G 254 S UL
HEBEAD pp 181-219

bkl 2009 DS LAOMBANOILE] T
HEMORCED LZOER) WSRERORTED
WA® EAYG @ HlLB pp.55-82

AR~ 2019 TRBECRF RO UGB R

AAvhRie — « HSUR PR TS WA S PR A X
WEH 2021 DiRvElisth b L A ONE 14
SEACINGE - FIfEfkbe ) CALMEER 55 2 SIS
WE R M RS W 254 3 BRI
H&EAS pp. 229238

AU B 1983 MO O 188 — 1 E R
—1 CEdEMEL 683 pp. 153

U PR 1996 [y W FRIR & btk | D0 Ao
(R e pt A M 33 HOEAS DA ERF
%ifi pp. 93-132
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L o Al S e e L e

EWRAEERS 2021a TR BRI
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EMRAGEERR 2021b ULNEREENED B
i e R 255 %
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O LA - Eh i B (R
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2. kAR B & ALY

3. b A1) NGS ISk % 2 a2/ KU 7 DNA gl
4. BbLIC

1iELsic

2020 {EEEIC UL IS 350 5 HUCHERIIRD 5
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