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Table 44. List of refitted artifacts showing processes of stone tool production.
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Fig5.7. Distribution of lithic artifacts and pebbles at the Kamino-A site.
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Fig7.1.  Columnar section of excavated square at the Kamino A site
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ek . . (2) MEHER
Table 7.2. Result of refractive index measurements at the Kamino- A site.
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M73% Km-3&ThBKWH FAOERTLFEE
Table 73. Mejor element concentrations for individual volcanic glass shards in Km -3,

(53 Si0 Ti0: AL, FeO [ MgO €0 K0 NaiO  Towl
KMN -2 7568 027 1843 158 000 089 135 143 486 9959
KMN-3 %64 029 1371 178 000 051 202 148 ur 10000
KMN-4 7585 031 1338 164 000 053 199 145 463 9859
KMN-5 7666 031 1364 173 000 082 200 150 45 10000
KMN-6 567 o 1381 161 000 079 182 13 466 %%
KMN-7A 7637 o3 1348 167 000 075 205 145 o 10000
KMN-8A 643 029 1360 17 000 o 1] 147 369 10000
KMN-9 642 028 1352 17 000 086 21 U7 an 10000
KMN-10 7643 ox 1338 173 000 o7 200 147 38 10000
KMN-11 7580 031 1372 158 000 082 150 ur an 10000
KMN - 12 647 030 1369 170 a0 067 203 143 anz 10003

MN-13 7621 030 1357 16 200 082 2 14 404 10001
KMN-14 7612 026 1827 162 200 on 159 144 a7 10000

MEAN 159 028 1378 158 000 [ 206 142 [ 10000

STDEV. 085 005 068 037 000 ol 0B ol

W748 Km-3R8ERBKNNFA (AF A7) DERTLEME

Table 74, Mejor element concentrations for individual volcanic glass shards (A type) in Km-3.

[Ea Si0y Ti0: ALO: FeO MnQ MgO' Ca0 .0 NaD  Toul
KMN-2 7568 [ 1343 158 000 059 185 143 456 9999
KMN-3 764 029 1371 178 000 061 202 148 a7 10000
KMN-4 8% 031 1338 154 000 0&3 199 145 463 %999
KMN-5 7566 o3l 1364 173 000 082 200 150 434 10000
KMN-74 %37 030 1348 167 000 075 205 145 a 10000
KMN-8A 7643 0z 1360 17 [1] 077 204 147 369 10000
KMN-9 7642 0z 1352 175 (1] 086 211 L47 s 10000
KMN-10 7643 030 1238 173 000 o7 209 147 359 10000
KMN-11 7590 a3l 1am 168 000 092 1% 147 411 10000
KMN-12 647 030 1369 170 000 0s7 203 143 anz 10001
KMN-13 7621 030 1357 160 000 082 204 14 404 10001
MEAN %22 030 1356 169 [ 073 200 146 403 10000
STDEV. o3 001 3] 006 oo a0 007 w2 046

W75% Km-3L&ThBXWHIA (BF 4 7) OERMELER

Table 75. Mejor element concentrations for individual volcanic glass shards (B type) in Km-3.

[5a Si0: TiO: ALO: FeO MoO MgO Ca0 (3] Total
KMN-6 7561 02 1381 161 000 079 182 139 £
KMN- 14 7612 026 1877 162 000 074 189 144 10000
MEAN 7590 035 187 161 000 076 185 142 10090
STDEV. 023 ] 002 ool 000 003 004 (1]

3. SRR

AAEEE. BLARICTRT. ABESFHIE. wIhOBRKCREEA TS, EAORRT 75 EEBL
TEKm— 31283 hAKINAFF A, Ti0,, Fe0. Mg0. Na, 0 o HUHRHH5, FTAMIK, 0020
VHEBESE, SHEBMICRETIL. Km- 383 h3 kT F A2 54 TOKUN FAEFTEE
EMTED (T4 T.58), o2 ¥ { TOKUNFREBIZAZ AT, BFATERRIEIZT B, AFA
FiEBSA FEHBLTTIO . Feld, Ca0 DRFETH (. Al 0 1 OBIDZVEARICHD,



W76% WikwAHON T ARKRT 77 OWITE
BTH - $idF (1992) imsg.

el EF £ Table 76. Refractive indices of vitric marker-
tephra at the Tohoku region.

+7% KA FADER Kl 7 ADBFE (n)
(1) &7 75 LoFE Km-3 om>bw 1503~ 1506
= - < e Km=-2 b >pm 14961501
SITH, Km= 1 ~3DF 771200 TF7 7Rt B-Tm oS 1511-152
m To-a pm>bw 1496~ 1.508
#, KW 7 AOBINERES & CERME T O i o B,
ERPOHMT 77 LOMELRAL. LT, BWOR TG pmdbw 150 -151
Hj-0 pm 1499 - 1504
HEFRZOVTERLET S, To-H pm>bw 1502- 1509
NK-U pm 14921500
AT bw>pm 1498 - 1501
H G5 e Nr-Y pm>bw 1500 - 1.508
1) E3B®1777 (Km=1) Asomd Eaoupai SRR iEH
Km—1i2it, 1) SEALKTHEI L, 2) HRE Nr-N pm 1500~ 1502
KtA pm 1499~ 1502
BRLEGIL, 3) BEEOXUFFANEENTHE On-Pm! pm>bw 1500~ 1503
Taya w>hﬂr 1A% - 1498

Sk, 4) BEEWE LTANACRERMNEIATVAS
R EDRHBYHE, COTTTIR, HROFIUSO0/OS-ORPLBETDE, RIS HT I
BKWR (KA, F8 199) IZFES 5, KAORII, $L0GFMWPBMh 0BS5S L RE
H1ER (Oo—Pml, AidA 1967, BVE - Sk 1970, ATE - #F3 2003) DR, $8.5~ 9 AEMC AN OE
BT oW L BTEE 4 KILBK (STE I3 1985, BTE - 83 2003) OTAICHS (RE 1989, O &é
SKIADRIER I, #8.5~10FERMERESND,

2) LIHH2FTT (Km=2)
Km—2i2. 1) 0-aBOBCREEOVHOEHETI LTS L BbAA LBOE LT ERE

B77E BMENBERT 72T ThBAUY I AOERMESER, Ak - BE (1989) hdk
Table 7.7. Major element concentrations of volcanic glass shards in Late Pleistocene marker-tephras in the Tohoku region.

779 £ 0 ALO: FeO M0 MgO ca0 KD NaO  Toul
Km=3
-A 2z 030 135 189 000 73 200 146 03 10000
-8B 7590 025 1378 161 oo 076 185 142 a4 10000
Hi-0 708 [ 1276 105 000 [ 109 310 361 10000
Ta=HP-H"
pil-a 7596 031 1387 15 000 070 213 140 w1000
-b ] 024 1333 144 00 080 192 138 a7 10000
afa-a 773 031 uie 181 oo o7 = 135 s 10000
~b 7647 0z 1363 150 000 086 194 13 a7 10000
-c 7295 041 us4 23 000 ass 295 12 ar %9
NK-U ] 022 1228 12z [T 101 159 147 42 loooo
AT 7740 210 1208 120 (15 an 112 3 3% 10000
N-Y 7N o 1298 128 [ a3 152 193 357 L1
Aso-4 nmn 038 1551 L4 s 054 104 502 432 10000
N-N 801 01z 1298 129 000 037 123 188 412 10000
KeA 7761 o7 137 L] 00 o032 070 a8 343 10000
Pml %34 (3] 161 L] 00 o0z 156 346 348 10001
Toya mi0 an? 1347 088 o008 0z 037 29 384 %690

* 1D WHOAE, KREARE () 1. FERFETEFSVTRRERL GO,
EERTRUEE ) i, TERARTSRGIEWTRESALD,
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Studies of the Late Paleolithic culture in the Mogami River Basin
Vol. 1
The Kamino-A Site
Report of the first and second term excavations, 1987 and 1991
edited by T. Haneishi, Y. Aita and Prof. T. Sutoh.

The Kamino-A site is located in the western suburb of Shinjo City, Yamagata Prefecture (Figs. 1 and 2).Itis
situated on the middle level river terrace of the right bank of the Masugata River in Shinjo basin, 88 m above sea
level, and 15 m above the Masugata River bed. This site was discovered in 1981 by the Board of Education of
Yamagata Prefecture. In 1984 and 1985, general surveys of prehistoric sites along the middle reaches of the Moga-
mi River were conducted. We collected backed knives and flakes at the Kamino-A site. Thereafter, our team car-
ried out the iminary ion of this site in N ber 1986, the first excavation season in May 1987, and the
second term in September and October of 1991. The main purpose of this investigation was to study the Late
Paleolithic sites in the northeastern district of Japan in order to elucidate the structure, i ip and chronolo-
gy of the site as well as technology of tool production system and function of lithic aru!ms

The central area of this site covering 90uf were excavated during the first and second term (Fig. 3 ). A total of
1,425 lithic artifacts and 628 pebbles dated to the Late Paleolithic period were recorded. They exhibited a general
high density distribution in the center and northeast corner of excavation area (Fig. 4 ). The excavated soil was
dry-screened through 3 ma sieves with provenience control of one meter square grid. This method is devioped in
relation to water separation in the surveys of pit-dwelling and shell midden of the Jomon and Yayoi period which
have been adopted in the excavation of our laboratory.

The stratigraphy at the site is as follows:

Stratum 1 : modern cultivated layer Stratum 2 : transitional layer
Stratum 3a: a brown clayey silt Stratum 3b: a brown clayey silt
Stratum 4 : a brown clayey silt Stratum 5a: a brown clayey silt
Stratum 5b: a bright yellowish brown silty clay Stratum 6a: a light yellow clay
Stratum 6b: a light gray clay Stratum 7 : terrace gravel layer

Artifacts and pebbles in stratum 3a are inferred #n sitw. The Towada-Hachinohe tephra (hereafter as To-H, dat-
ed approximately 13, 000 years ago) is included in the upper level of stratum 3a, and the Aira-Tanzawa tephra
(hereafter as AT, dated approximately 25, 000 years ago) is included in the middle level of stratum 3b.

About 90% of pebbles are andesite and granite. A number of pebbies excavated from this site were broken and
reddened probably by heat (Tablesd. 1 and 5. 1). As many as 94. 1% of the pebbles were heavily broken. In addi-
tion, 82. 09 of the pebbles are reddened, that is, not only cortex but also cracked and broken sides of pebbles were
similarly reddened. Many broken pebbles are refitted, and most of them were reddened.

During the excavation, three concentrations of reddened pebbles were identified (Fig. 7 ). The most concentrat-
ed area is in square BF03, and the second most concentrated area is in squares BD02 - BD03 and BE03. Refitted
‘pebbles were also concentrated in these areas. A lot of refitted pebbles were distributed within limits of individual
concentrations (Fig. 8 ). Lithic artifacts and pebbles are vertically distributed in the range of 20ca, and the most
part of them are contained in the upper level of stratum 3a (Fig. 6 ).
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‘The assemblage from the first and second term excavations consists of backed knives (N=286), scrapers (N=
4), end-scrapers (N=32), side-scraper (N= 1 ), burins (N= 4 ), burin spalls (N= 2 }, denticulates (N= 4 }, notch-
es (N=11), point (N= 1), retouched blades (N= 3 ), retouched flakes (N=31), blades (N=14). And there are
many flakes (N=582), chips (N=1,857) and cores (N=23). The total number is 2. 535 (Tabled. 2). Almost all of
lithic artifacts were made of hard siliceous shale (Table4. 3), and 16. 7% of them were grouped to 71 nodules.

Many backed knives were blunted along one side. And another side of these knives was retouched into concave
edge (Fig.4.2). A small number of backed knives were retouched along one side or base. Some were retouched
into denticulated side. End-scrapers have a convex edge formed by abrupt retouch or invasive retouch. In addi-
tion, many of them were shaped on one or both sides, or have retouched base. Blanks of tools were blades and vari-
ous flakes, and these r i ined i retouch, notched retouch and snapping. Two
backed knives were made of wide flakes, which seemed to have been detached from cores on flake.

Many small flakes were detached in series from the same striking platform, or they were detached with rotation
of the striking platform and / or flaked surface. In this process, cores were hardly prepared. A small number of
fiakes were made from cores on flake. Generally, many cores were exhausted and small cores were discarded at
the site.

A blade core and a small number of blades were excavated. Most of them are considered to have been carried
into the site.

About 60% of end-scrapers, a part of backed knives, denticulates, retouched flakes and flakes were identified
to have use-wear traces. End-scrapers are inferred to have been mainly used to scrape hide (PL.20-23). Backed
knives and denticulates are presumed to have been used to whittle bone or antler (PL.20 and 24). In addition, a
part of small flakes are inferred to have been used to scrape hide and to whittle bone or antler (PL.25).

Ome of the most important results of this study is investigation of distributional relationship between lithic ar-
tifacts and pebbles. Many flakes and chips are in the center of ion area where they are over-
lapped with two concentrations of pebbles (Fig. 6 ). In this area, many flakes and cores are refitted (Fig.14). Fur-
thermore, about 40% of chips and 20% of flakes were burnt, and they are considered to have been burnt together
with pebbles (Fig.13). On the other hand, few tools, blades and cores were burnt. Mostly, tools, blades and cores
are distributed around two concentrations of pebbles in the central part of excavation area (Fig.5. 7). In general,

distribution of end-scrapers, backed knives, blades and cores are correlated to several concentrations of pebbles.

In the northeast corner of excavation area, lithic artifacts are sparsely distributed. Many of them are inferred to
have been detached elsewhere. In this area, end-scrapers and blades are distril around the ion of
pebbles, and they were not burnt at all.

According to the result of lithic use-wear analysis, end-scrapers were probably frequently used to scrape hide
in the east side of excavation area (PL.26). Whereas, in the center of excavation area, various artifacts including

d- backed knives, denticul: flakes and flakes were inferred to have been used to scrape
hide and to whittle bone and / or antler.

On the basis of these various analyses, the Kamino-A site mainly consists of two different areas. Many tools
were used in relation to three concentrations of pebbles. In the center of excavation area, various behavior had

‘been done, including tool ion, formation of d pebbles, use of fire and lithic artifacts in relation
to concentrations of pebbles. In the northeast corner of excavation area, few lithic artifacts were produced, but
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many end-scrapers were inferred to have been used to scrape hide around the concentration of pebbles. Despite of
various differences in these two areas, distribution of nodule groups, refitted artifacts and refitted pebbles, indi-
cate that tools, flakes and cores were carried from the center to the northeast corner of excavation area, but peb-
bles were moved to each direction. In lusion, two i isting of lithic artifacts and pebbles,
were formed in relation to each other.

Volcanic ash analysis confirmed that wide area marker tephras (AT and To~H) are included. This fact will play
an important role in considering the chronological study of the Late Paleolithic period in the northeastern district
of Japan. Moreover, many backed knives with retouch on both sides (type I and 1) and other characteristics of the

blage suggest i ip of the Kamino-A industry to stone industries in the western district of Japan. In
the future, we need to study with a broader geographic perspective, and conduct comparative studies with other
blade industries. We will go on surveys of this site and r the Paleolithic culture in the north-
eastern district of Japan.
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