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Preface

1 The Fukui cave excavations

Fifty five years have already passed since the Fukui cave site was first excavated with the aim of investigating the
emergence of pottery in Japanese archipelago and transitional processes from the Paleolithic to Jomon period. The original
series of excavations were directed by the late Professors of Chosuke Serizawa and Yoshimasa Kamaki and students and
young archaeologists joined in the project. However, many of them are already regrettably in heaven or in total retirement
from archaeology. In the meantime, cultural heritage administrations of Japan, Sasebo City, Nagasaki Prefecture, and
Agency for Cultural Affairs of the Japanese government coordinated a large scale joint project of re-excavation of the cave
site for the purpose of further protection of the nationally designated historic site from 2011 to 2012. The site was again
excavated to the depth of 6m below the present surface.

Tohoku University Museum was organized in 1996 and since then old materials investigated by the University have been
re-investigated as the University archives and the program included the field of archaeology. Materials from the Fukui cave
were one of the main objectives for this archival database project of the school. The present volume is published as Bulletin
of the Tohoku University Museum No.13, which represents the history of research and the results of such re-investigation of
storage materials in the University. The re-analysis of lithic artifacts and pottery, retrieval of old documents such as artifact
catalogue and original flat plane measurement data, and compilation of newly edited “excavation report of the third term
investigation in 1964” were the result of endeavors of members of Department of Archaeology, the Graduate School of Arts
and Letters, and Tohoku University Museum, but the chief editor in charge was Dr. Yoshitaka Kanomata, associate professor
of the Department of Archaeology. Professors Toshio Yanagida and Kaoru Akoshima supported the project in the archival
framework. Special thanks are to Dr. Kazuyoshi Otsuka, Professor emeritus of the National Museum of Ethnology at Senri,
Osaka, for preserving and providing the original photographs which were taken during the third excavation. Prof. Otsuka
shared his long time experiences of archaeology including the Fukui cave with our archival project. Without his photographs
and valuable records as well as detailed memories, the present volume would not have been possible.

The Fukui cave is located on the Matsubara Peninsula in the northwestern region of the Kyushu Island (Figure 1.1). It is
situated on a river terrace at the upper reaches of the Fukui River which separated from the Sasa River. The entrance of the
cave is 15m in width and 3m in height. The bottom of the cave was 5.5m below the modern soil surface.

Potteries, lithic artifacts and human bones were discovered from the Fukui cave at the time of repair work of Inari shrine
in the cave in 1920s. Since then, Mr. Junichi Matsuse and Masataka Furuta collected a lot of artifacts from the site. Prof. C.
Serizawa and Prof. Y. Kamaki examined the artifacts from Fukui cave for the first time in 1959 during their research trip and
recognized the cave as one of the important cave sites in Japan.

The Fukui cave was first excavated by the special research team at the northwestern area of Kyushu region organized by
Japanese Archaeology Association in 1960 (Figure 2.5). Chronological order from Final Palaeolithic to Initial Jomon period
was understood by the stratigraphical sequence in the trench pit 1 (Figure 2.1, 2.2 and 2.3). Arrowheads and potteries
belonged to Initial Jomon were discovered from stratum 1. Microblades and nail impressed potteries were excavated
from stratum 2. Furthermore, microblades and linear relief potteries were discovered from stratum 3. No pottery was
found at stratum 4 and numerous microblades were recovered. Flakes and cores were discovered from stratum 7 and 9.
Stratigraphical sequence on emergence of pottery was brought into worldwide attention from the results of excavations.

The Second term excavation was held by the special team to investigate cave sites associated by Japanese Archaeology
Association in 1963. Though one of the main aims was to discover the oldest artifact at the Fukui cave and to reach the
bottom of the cave deposits, 4th layer was the lowest stratum in 1963.

The third term research was conducted from 20th of March to 8th of April in 1964, by Serizawa and Kamaki, with
participation of Prof. Yoshiatsu Naito, Tadahiko Makabe, Kazuyoshi Otsuka, Norio Hidaka, Takashi Yukita, Kensaku Hayashi,
Gihei Abe, and other Fukui cave excavation crews on the photo then (Figure 2.6). Just after the excavation, radiocarbon
determinations were carried out by Prof. Kunihiko Kigoshi, Gakushuin University. The results were as follows.

2nd layer (microblade and nail impressed pottery phase): 12,400+350BP

3rd layer (microblade and linear relief pottery phase): 12,700+500BP

7th layer (microblade and no pottery phase): 13,600+600BP

15th layer (the lowest cultural layer): > 31,900BP
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This report is concerned mainly on the third term excavation. The 3rd trench was composed of A, B and C grids. Each
grid was divided by walls in order to understand relationship between them in the stratigraphical order (Figure 2.7). Although
the size of the trench was small (2.5 m in width and 6 m in length), situation of stratigraphy in each trench was extremely
different due to such phenomena as big rock falls from the roof of the cave and complicated sedimentary formation process
at the cave. Therefore the relationship of stratigraphy over trenches has to be understood after examining relationship
between artifact compositions and radiocarbon determinations.

2,301 potteries were discovered from the Fukui cave (Table 3.1, 3.2, 3.3 and 3.4). The total weight of potteries is 3387.42
g. Nail impressed potteries (N=283) account for the large part of ceramic composition. Linear relief potteries (N=72) followed
nail impressed and potteries of other decorations were limited.

The lithic assemblage composition in the third trench pit is shown in table 3.1, 3.5, 3.6 and 3.7. They are as follows:
microblades (7526), crested microblades (61), microblade cores (59), microblade core preforms (30), cores (30), scrapers
(161), a drill (1), a point (1), first stage microblade core spalls (7), ski-shaped core spalls (19), wide spalls (60), tablets of
cores (20), retouched flakes (221), flakes with microflaking (580) and flakes (58869). In total, 67,761 lithic artifacts were
discovered. Obsidian was mainly used to make microblades and finally 32,397 artifacts were produced (Table 3.8, Figure 3.1).
To the contrary, andesite was chiefly utilized to make flakes and scrapers, sometimes arrowheads, and 35,362 artifacts were
manufactured at last.

2 Relationship between stratigraphy and radiocarbon determinations

Figure 3.2 (top) shows components of potteries according to stratigraphy at the A grid. Potteries from the 1st layer were
decorated by direct copy impression with a motif model and/or by scratches scraped on the surfaces. Nail impressed
potteries were discovered mainly from 2nd layer and the lowest level of 3rd layer. Linear relief potteries were excavated
chiefly from 2nd and the lowest level of 3rd layer. Furthermore, 4th layer did not contain any pottery.

Figure 3.2 (middle) shows components of pottery types according to stratigraphy at the B grid. The tendency of pottery
type components at grid B has similarity with those at grid A. Compositions of linear relief and nail impressed potteries show
gradual changes according to the depth of sediments. There were more linear relief potteries in the lower layers than nail
impressed ones.

Figure 3.2 (bottom) shows components of pottery types according to stratigraphy at the C grid. From surface to the 4th
section of 1st layer, decorative types were occupied by direct copy by pushing a motif impression model and scraped on the
surfaces. Peaks of nail impressed pottery are formed at 8th section of the 1st layer and 5th section at of 2nd layer. Though
the peak of linear relief is at 5th section of 2nd layer as nail impressed one, distribution of the former type was mainly lower
than that of the latter type.

Refitted materials show that vertical movements of artifacts have happened after the deposition. Some artifacts were
refitted, crossing over layers. Judging by refits of potteries between layers, preservation of sediment at grid C is better than
other grids.

Four carbonized materials extracted from the surfaces of potteries (No.800, 815, 816 and 900) from the lowest level of 3rd
layer at grid A were analyzed by radiocarbon determinations (Table 3.9). Dates of them are from 12,590+40 to 12,750+40 BP
(un-calibrated). A charcoal from 3rd layer of grid B is 12,360+40BP. A charcoal material removed from the surface of pottery
(No. 966) excavated from upper level of 3rd layer was dated as 12,620+50BP. Radiocarbon determinations extracted from
potteries at grid C is as follows. 5th section of 2nd layer (N0.446): 12,790+40. 8th section of 2nd layer (N0.538): 12,710+40.
9th section of 2nd layer (N0.591): 12,890+40BP. Although it has possibility that sediment from 5th to 9th section of 2nd layer
at grid C were older than those of the lowest level of 3rd layer at grid A and 2nd layer of grid B, it is reasonable to infer that
they belonged to almost the same period because the difference is only for 300 years by radiocarbon dates. As the result,
sediments from 2nd to 3rd layers at the 3rd trench formed for short duration, strictly for about 300 years.

3 Pottery (Figure 1-9, Plate 1-18)
A Nail impressed pottery

Nail impressed pottery is the main in decorative patterns. Decorations were impressed by not only nails but also some
kinds of tools as sticks.

Type 1 (Figure 4.1, I): Widths of nails are from 5 mm to 10 mm. Distance between nails are about 6 mm. Impression of
fingers are usually recognized on the inside of pottery. In many cases, the top of pottery is decorated by spiral impression of
nails. **C date of No. 966 is 12,620+50 BP.

Type 2 (Figure 4.1, lla and llb): Impressions by stick are arranged in lines on the surface of pottery. Widths of impressions
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are 10 mm in average. The surface between nail lines was rese up due to impressing actions. *C age of No. 446 is
12,790+40 BP.

Type 3 (Figure 4.1, 1ll): Linear decorations were formed by continuity of slightly sloped impression of sticks.

Sometimes only finger impressions were existed on the surfaces. *“C age of No. 591 is 12,890+40 BP.

Wavy mouth of pottery has nail impressions. C age of No. 816 is 12,590+40 BP.

Clay components of nail impressed potteries differ from those of linear relief potteries. Fine clay were used to make
potteries and contained minute mica and feldspar (smaller than 1 mm in diameter). A number of clay plates were overlapped
each other and reformed to the shape of pottery. Thickness of pottery is 4 mm in average. Color of pottery is chiefly yellowy
white.

B Linear relief pottery

There are two types of linear relief pottery. Type 1 (Figure 4.2, 1): Decoration was composed mainly of wide linear reliefs
with occasional accompanying of attached clay balls as beans. Thickness of pottery is wider than 5 mm. Rough sand
and some kinds of fibers were contained in clay. It is highly probable that manufacture technique differed from that of nail
impressed pottery. Color of pottery is mainly yellowy brown or red brown.

Type 2 (Figure 4.2, Il): Narrow relief formed as a line or zigzag decorated on the surface of pottery. Clay didn’t contain any
kind of materials as sands or fibers. The thickness of pottery is about 6 mm in average. *“C age of No. 815 is 12,610+40 BP.

Type 3 (Figure 4.2, 1l): Fine clay materials were used for making pottery. Narrow zigzag reliefs were put on the surface.
Stick tools were utilized for retouching the shape of reliefs.

Type 4 (Figure 4.2, IV): Narrow outstanding linear relief arranged in various directions on the surface of pottery. Relief
sometimes added regular impressions with sticks. *“C age of No. 800 is 12,620+50 BP.

4 Microblade industry (Figure 12-41, Plate 22-39)

According to the analysis of microblade cores, three retouching actions on platforms of microblade cores were carried out
as follows (Figure 4.4).

1. Removal of spall in the direction of longer axis.

2. Retouching of core tablets in the direction of shorter axis.

3. Retouch on the platform tip of microblade removal area.

The sequence of retouching methods from 1, 2, to 3 is recognizable. A Core tablet was occasionally removed from the
core. Generally, microblade removal face was formed on a face of a microblade core. Core blanks were mainly flakes and
were cobble in other cases. The microblade manufacture sequence in Fukui cave is called as "Fukui technique" (Figure 7.1).
It is typical microblade manufacture method in the northwestern side of Kyushu region. Characters of microblade cores do
not change according to order of stratigraphy. It means duration of microblade culture was short and limited.

5 Arrowhead (Figure 11, Plate 20-21)

94 % of arrowheads were discovered from the 1st layer and surface layer. It means that arrowheads were accompanied
with potteries decorated by scraped or direct copy by impression of patterns. There are several forms of arrowheads, such as
triangular, isosceles triangular, with long legs, pentagon and some with limited degree of polishing. The size of arrowheads
was mainly from 10 to 30 mm in length and from 10 to 20 mm in width (Figure 4.3). Polished arrowheads were usually small
and 10 mm in width and length. Polished area was mainly base of an arrowhead because of reform suitable for hafting.
Impact fractures were recognized on 26 arrowheads (36%). Moreover a number of arrowheads were broken accidentally. It
means that larger rate of arrowheads were used for hunting and brought back to the cave.

6. Cultural layers at the 3rd trench pit. (Color plate 21-23)

Finally, six cultural layers were detected by stratigraphy sequence and distribution of artifacts (Table 7.3). The 1st cultural
layer was mainly composed of Initial Jomon potteries and arrowheads. The 2nd one contained numerous microblades and
a number of nail impressed potteries, small number of linear relief potteries and potteries decorated by comb drawing. The
components of the 3rd one is similar to that of the 2nd except for absence of potteries decorated by comb drawing, The 4th
layer was microblade culture accompanying with nail impressed potteries and linear relief potteries. Linear relief pottery
occupies larger composition than nail impressed in the 5th cultural layer. There were few potteries in the 6th cultural layer
and microblade assemblage did not change their components except for existence of a bifacial tool made of andesite (Figure
23.5). The 3rd and 4th cultural layer belonged to ca. 12,500 — 12,900 **C years BP. Their calibrated ages are ca. 15,500-
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14,900 cal BP.

7. Lithic artifacts from the 2nd trench pit.

The lithic assemblage composition in the second trench pit is shown in table 4.1. Cores (2), flakes (3) and scrapers (3)
are composed of the industry from the 9th layer (Figure 42-44). Bifacial tools (2), retouched flakes (2), a scraper (1), a core (1),
flakes (10) and a chip (1) are composed of the industry from the 15th layer (Figure 45-49). The bottom of Fukui cave is just
below of the 15th layer (Figure 2.4). Though this oldest cultural layer was regarded as one of the Middle Palaeolithic industry
in Japanese archipelago, similar artifacts were discovered from the 4th layer. So we have to compare with those materials.

8. Conclusion.

The environments during the late glacial stage approximately from 15,000 to 14,000 cal BP was relatively warm, than the
period just before and after. Laurel forest had already formed at the stage of microblade and pottery cultural strata of the
Fukui cave according to components of trees analyzed with carbonized materials by Prof. Mitsuo Suzuki (Table 6.4, Figure
6.4-6.8). Obsidian cobbles belonging to microblade industry were carried from Mt. Koshi-dake and Sasebo city area. In
opposite, obsidians in Initial Jomon were transported from Okinoshima island, Shimane Prefecture (Table 6.3, Figure 6.2
and 6.3). Artisans of microblde left wastes and by-products repeatedly and intermittently in the sedimentary sequence over
1 meter which buried Fukui cave during the late glacial. We can classify an Initial Jomon cultural layer and five microblade
cultural layers. In spite of microblade manufacture method “Fukui technique” existed continuously for 300 years, decoration
and fabrication method of pottery had rich varieties. The large quantity of artifacts during the late glacial must reflect that the
people lived repeatedly in Fukui cave or stay for long relatively.
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Table 3.1 Assemblage of artifacts excavated from the 3rd trench pit.
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Table 3.4 Assemblage of potteries from the C
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Table 3.2 Assemblage of potteries from the A

grid of the 3rd trench pit grid of the 3rd trench pit.
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Table 3.5 Assemblage of lithic artifacts from the A grid of the 3rd trench pit.
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Table 3.6 Assemblage of lithic artifacts from the B grid of the 3rd trench pit.
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Table 3.7 Assemblage of lithic artifacts from the C grid of the 3rd trench pit.
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Table 3.8 Assemblage of lithic artifacts made of obsidian and andesite.
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Figure3.1 Assemblage of lithic artifacts made of obsidian and andesite.
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Figure 3.3 Assemblage of lithic artifacts from each grid.
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B6E BAMENDIR

B1E BEERRERAE
RN - NRE— (IR DITERZER)

F1H DR

BHRENOAENRELHE, B3 FLYFHhoHELE
A, LEIBERIEMDEFT 10 RTHD (R6.1), Lo
MEREME. WINELROANEL VR E N,

N5 10 ROERHIS L CHEURAIEZEREL. S5tk
BRI PO66 | DT IR & ERDRERMUALL.
SEEZAET 2.

$2m FRAESHOCFNETR

(1) AR -Evty bZfE0. TZDONED. EANZE
B BR <

(2) B-77)LAY -8 (AAA : Acid Alkali Acid) 03B &
VARSI (EFRICER D BR< . T D% BRI THMICE
BETHIRL. TZIBEETED, AAABITET HBIETIE.
BE Imol/ £ (M) DiREE HC) ZAW3%, 7/LA VAL
ETIEKEF ~ DL (NaOH) 7ZKAKRZHL. 0.001M
H5 M ETIHRAICEEZ LTS 0EBZET S, 7L
BED M IGE LTZEHTIETAAA L TM KEDIZEIETAaAl
ERTICEEHT Do AAAEBENTERZ 2 DICniF. —
HEERAER. 5% ZERMEFOTADEM ET 2,

() EREREEE . TBRRE (C02) ZREEE S,

(4) BZEZ AV TCIRALIREZRRHT 5,

(5) BRI TRbiREZ 2 it s L OKETET L.
727748 (O ZEREES,

©6) 75774 bERBImMm DAY — RNV FTLX
WCED. TNZRA —)VICIEOAI BIEREICEST %,

$3E FRAEHAHORESZE

MR AEN— & LIz "CAMS BERE (NEC#E) &
AL, "Cost# "CrE (PCPO. "CrE ¢'O
DAEZETTS. AECTIE. KEEIIEER (NIST) H5iE
MENE 278 (HOx Il) ZREFENET B, JDIR%E
AR ENY 7 TS0 REHORELREICEET %,

F4IE &% - ERRERMUGELERUEEEREAROL
B TIREBERE

(M &% EAGTERDEEB) THBEL.N2 & CO2 BoBt-
FET D (£62),

(2 DBELTEN2ECO21E. A2 —T1—AEBLT
BENEHIEA L. REDTEBMIEL (8 PO 8B&
DEERBAMELE (8 N) ZRIET 2,

INSOMNE, BIFEICIE. TTEDITET - ZERNMALE
BNt A7 L (EA-IRMS : Thermo Fisher Scientific #45
Flash EA1112- DELTAV ADVANTAGE ConFlo IV System)

HEAT 5, & "CORETIFIAEAD C6 &, & "N D
ETIE N 21ZHESRRL & T 5,

E5IH BHAE

(1) & "Clg. &HRED "CE (U0 #AE L.
HAGH (PDB) oD TNAERLIETH S, & "Nk,
AHERD "NEE ON'N) ZRlE L. 2EHE (K&
FOEZREAR) BDoDITNERLIETHD. LWITNE
HEBH SOTNETFTHRE (%) TERIND, 6 "Clk
AMS B L EENITET CRE TN, AMS EBIC K 2ElIFFE
ic (AMS) &EEEL (FR6.1). BERFHCKSHEIFE
FIT (MASS) &3F589 % (R62). 6 "NIFBEEDHEHIC
KBMET. FHIT (MASS) &FFEd 5 (k6.1 ),

(2) “CE (Libby Age : yrBP) &, BED AT H “C
BEN—ECTHOILEREL TREIN. 1950 Fr &%
F (OyBP) ELTHBZFERTH D, FREOEHICIE
Libby D4R (5568 &) ZEFAET % (Stuiver and Polach
1977), “"CHERILS "ClT & > TRAMANRAEFIET B0
BQd 5, MELIEEARIC. BELTVEWMEESE
B LTER2ITR LIz, "CEREREIE. T1#HERADHT
10 EBMICHRREND, T "CERDBRE (£10) 1
ABD "CERNZFDREDFICADHERD 682% Th 5
T EZEKRT B,

(3) pMC (percent Modern Carbon) I&. ZZERMKEI(C
g BEERERD “CREDEIE TH S, pMCHAVNE WL (C
AW IFEFVWERERL. pMCH 100 L E (“C
ENMEERRRKRLBFEUL) DIFE Modern &9 %, T
DfES S "CICE > THIET 2HENH B8, FHIE LTZAE
R 6.1 1T LT,

(4) BEBEFERLIE. ERNBAOEBD "CEER T
ICHEONTERIEHRERBS LabE, BED “"CRER(LE
ERERMEL. RERITGEDITETH B, BERIEFEMRIL
"CERITHIST ZRIEMIE EOBEREFATH Y. 1124
RZE (1 0 =682%) H5W\IL2Z2%EFEEZ 2 0 =954%) T
FTTREND, BEKETOT S LICATIINDEIX. § °C
WEETV. T—HEAHEV "CERETH D, HH. B
FHGRSIURETOT S L& T—2OERICE>TEH
TN, e 7OV S LOBRAICE > TLR_RELNEE D
. FROERICH> I T DBEE /N —2 3 V&R T
BREBED DD, I TE BEREFAOFEIC, IntCall3
F—A2~N—2Z (Reimer et al. 2013) #AL . OxCalv4.2 BIE
704> L (Bronk Ramsey 2009) ZfFMA L1z, BERIES
RITDVWTE. BEDT 2=, 7OJILIEETS
REEERL. TOVILICANTAEE ELICBEEBELT
#£ 61 FITRLTz. BEREERIE "CERICEDVTE
1F (calibrate) SNTHFAUETH A EZEBART S8l [cal
BC/ADJ (Ffzl& Tcal BPY) &EWSBITERENS,
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#6.1 “CEMRTHER
Table 6.1 Results of radiocarbon determinatios.
] ) o SoBE | AR R LEIY § BC #fiEdY
HEEs | Wk PR - ) 8 18C (%o) (AMS)
JERE it (%) Libby Age (yrBP)|  pMC (%)
IAAA-100033] 90008 BIX 3/ELH Rk AAA 68  |-2490 + 0.30 12,360 + 40 2147 + 011
RN
IAAA-120327| P.966 BIX 3@ LM . AaA| 45 |-2244 + 0.32 12,620 + 50 20.78 + 0.12
AR
TR
IAAA-132061] P446 CIX 2J@5 » AaA| 15 |-2329 + 045 12,790 + 40 2035 + 0.11
HIRICW)
RSN
IAAA-140133] P538 CX 2JE8 " 32 |-2413 + 0.62 12,710 + 40 2055 + 0.11
B
o | EAsmE e
IAAA-120328| P800 AX 3JEf MED . AaAl 12 |-2339 + 048 12,620 + 40 2079 + 0.11
HIRIH)
Lo s
IAAA-132060, P815 AX 3JEfH T . AaA 9 -2599 + 0.66 12,610 + 40 2082 + 0.12
EHIRAEW
I e = (1T
IAAA-133574) P816 AX 3@ FED . AaA| 19 |[-2332 + 025 12,590 + 40 2085 + 0.10
B
o | EAsPmE et
IAAA-140134) P900 AX 3@ 58 . AaA| 03 |-2211 + 045 12,750 + 40 2044 + 011
AR
TR
IAAA-132062| P591 CIX 29 " AdA| 44 |-22.72 + 0.62 12,890 + 40 2010 + 0.11
AR
IAAA-100034| 90020 CX 29 wmik¥  IAAA 90 |-29.07 + 0.37 40+ 20 9953 + 0.27
‘ 8 BC ffiE 2L
WER JEAEEIE ) (yrBP) 1o AR 20 JEAFA P
Age (yrBP) pMC (%)
IAAA-100033| 12,360 + 40 | 21.47 + 0.11 | 12,360 + 42 |14495calBP - 14185calBP (68.2%) | 14695calBP - 14130calBP (68.2%)
IAAA-120327| 12,580 + 50 | 20.89 + 0.12 | 12,619 + 46 |15130calBP - 14897calBP (68.2%) | 15188calBP - 14742calBP (95.4%)
IAAA-132061| 12,760 + 40 | 2042 + 0.11 | 12,791 + 44 |15304calBP - 15156calBP (68.2%) | 15424calBP - 15088calBP (95.4%)
IAAA-140133| 12,700 + 40 20,59 + 0.11 12,711 + 43 |15230calBP - 15080calBP (68.2%) | 15304calBP - 14952calBP (95.4%)
IAAA-120328| 12,590 + 40 | 20.86 + 0.11 | 12,618 + 44 |15129calBP - 14898calBP (68.2%) | 15182calBP - 14745calBP (95.4%)
IAAA-132060| 12,620 + 40 | 20.78 + 0.11 | 12,605 + 44 |15113calBP - 14873calBP (68.2%) | 15167calBP - 14725calBP (95.4%)
IAAA-133574] 12570 + 40 | 20.92 + 0.10 | 12,593 + 38 |15094calBP - 14857calBP (68.2%) | 15145calBP - 14723calBP (95.4%)
IAAA-140134] 12,710 + 40 | 2056 + 0.11 | 12,754 + 43 |15265calBP - 15128calBP (68.2%) | 15350calBP - 15040calBP (95.4%)
IAAA-132062| 12,850 + 40 | 20.20 + 0.11 | 12,887 + 44 |15481calBP - 15262calBP (68.2%) | 15601calBP - 15200calBP (95.4%)
1698cal AD - 1723cal AD (12.29%)*
1713cal AD - 1717cal AD ( 3.6%)*
IAAA-100034 110 £ 20 98.70 + 0.26 38 + 22 1816calAD - 1835cal AD ( 8.2%)*
1891cal AD - 1910cal AD (64.6%)*
1878calAD - 1917cal AD (75.0%)*

* Warning! Date probably out of range

(ZOBESIFRETOY S L OxCal BET HHD T,

HLOEREGSAREENSH ST LEKRT )

RO UCERICHIET 2REFAD. HEEFRIEMR CREFRGHEZEZ S
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Table 6.2 Results of stabel isotope analysis.
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e 31C (%o) 8" N (%)

Ak CehaE (%) NEHE (%) | CINEELW CIN &/
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P.966 232 11.9 19.7 2.80 7.0 8.2
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DREICERL, 38E (£10) DHEETHIZ2ELEDEE
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BP MEFH CE . BXERERIEA. P THRIE LG
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FTLORAEMASEA LTcHEM A EE L TRET T HED
H 5o

(2) &K% - BERLERMMMKL (XR6.2)

PY66 IE. & PCH-232%0. S "N A 11.9%0CdH %,

CHAERERE, HEFBEICHITZBHEERDT — 42
(Yoneda et al. 2004) (CEDWCIERL LY 2 7 Elc Oy
FL. &2ELLTRIG6T TR

THUTEBD &L P66 1S PCH gD ERLY &5
FE<. REKKACHERICSENS, § "NIZEE. B%

REFICELDETH D, 6 "NITDWTIE BYEHD
HEUIICMBET 2HBEESEREINSWMEL G D, <
DfEld C3 e = 1BH S 2™, T DEMERNZEM)S
EDBISEWARESED H D, IBRLIT 5 TIERREEN
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D 40%EWVNDEDRESN TS (FH 2006),

EHIC RREZRDEEEICOV TR ZMA 5.
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PREEMILAE, BERBFOHHEICOML LS,

SEAIE S N ERIeMIE. 5F L IREF TN
PO66 ZZ &, TNTCLEBDNEL Y FHERE NI, —RICH
EDRACMIETRIC K > TEIFRW e LBRDABRI TH S
EDEZSNS, HARHDBEONREGZ OFBYICHRT S
Ba. RIUMICSEROBEORYAENEET 5 LHFE
AbNBfceh. AEBRIITNOSDFHELRGENS,
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IFERSH 5NN,

INLDT EHS. PI66 DFERMEITEF ) Y —/\—3HR
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OxCal v4.2.4 Bronk Ramsey (2013); r:5 IntCal13 atmospheric curve (Reimer et al 2013)
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Figure 6.1 Caribrated radiocarbon determinations and stabel isotope analysis.
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7 6.3 EROEMDITIER

Table 6.3 Results of obsidian resource analysis

FiTiEYeE

ERora BES Na20 MgO Al203 Si02 P205 K20 Ca0 TiO2 MnO

St-22  |EJtX-22 | 3.2070 [ 0.0000 | 13.1116 | 75.7558 | 0.5304 | 4.8950 [ 0.7999 | 0.1158 | 0.0714

St-23  |EJbk-23 | 4.3685| 0.0000 | 13.0066 | 74.2033 | 0.4826 | 5.0210 | 0.9823 | 0.1561 | 0.0748

St-24  |EJbk-24 | 45587 | 0.0000 | 14.6979 | 69.6904 | 0.5810 | 4.8534 | 1.8332 | 0.3290 | 0.1068

St-25  |EJbk-25 | 4.0561 | 0.0000 | 12.5087 | 76.0279 | 0.4398 | 4.7562 | 0.6738 | 0.0393 | 0.0614

St-26  |EJbAk-26 | 3.8591 | 0.0000 | 12.6303 | 76.0426 | 0.4423 | 4.7440 | 0.7343 | 0.0533 | 0.0783

St-27  |EdJbk-27 | 3.4306 | 0.0000 | 13.7544 | 74.8642 | 0.4960 | 4.5193 | 0.7857 | 0.2164 | 0.0583

St-28  |EJtk-28 | 3.5663 | 0.0000 | 14.0547 | 74.2598 | 0.4862 | 5.0819 | 0.7789 [ 0.1426 | 0.0650

St-29  |EJbk-29 | 4.4031 | 0.0000 | 12.6714 | 75.1560 | 0.4947 | 4.8616 | 0.7615| 0.0775 | 0.0637

St-30  |EJbA-30 | 3.4515| 0.0000 | 14.1219 | 74.5898 | 0.4865| 4.8000 | 0.7546 | 0.1366 | 0.0628

St-36  |EJbA-36 | 1.1424 | 0.0000 | 11.2939 | 72.3353 | 0.2107 | 7.6904 | 2.4798 | 0.5643 | 0.1009

St-37  |EJbk-37 | 2.0502 | 0.0000 | 13.0949 | 70.5128 | 0.4249 | 6.7564 | 2.4487 | 0.4361 | 0.1178

St-38  |EJbA-38 | 2.1745| 0.0000 | 15.0808 | 68.2760 | 0.3862 | 6.3839 | 1.8402 | 0.6229 | 0.1090

St-39  |EJb k-39 | 2.3428 | 0.0000 | 14.7449 | 66.1699 | 0.3962 | 6.8279 | 2.9532 [ 0.8758 | 0.1257

St-40  |EJbk-40 | 0.9627 | 0.0000 | 12.2441 | 73.9206 | 0.3936 | 8.3789 | 1.0073 [ 0.2128 | 0.1211

St-41  |EJtk-41 | 2.6403 | 0.0000 | 12.6414 | 74.0566 | 0.4483 | 5.9509 | 1.2575| 0.2851 | 0.1142

St-42  |EJek-42 | 1.2192 | 0.0000 | 11.7420 | 76.5316 | 0.3319 | 6.2850 | 1.0209 | 0.1193 | 0.1243

St-43  |Ed4rK-43 | 2.7368 | 0.0000 | 13.1183 | 73.1668 | 0.3320 | 6.2260 | 1.1688 | 0.2709 | 0.0914

St-44  |E4rK-44 | 1.3968 [ 0.0000 | 12.4128 | 74.6374 | 0.3729 | 6.1365 | 1.9690 | 0.1800 | 0.0884

St-45  |EJbk-45 | 2.4085| 0.0000 | 12.3670 | 75.4492 | 0.3311 | 5.8856 | 0.9234 | 0.1549 [ 0.0811

St-46  |Ed4bK-46 | 1.7432 | 0.0000 | 11.6783 | 76.7661 | 0.3634 | 58581 | 0.9527 [ 0.0816 | 0.0993

St-47  |EJek-47 | 1.6411 | 0.0000 | 12.2946 | 74.7250 | 0.4788 | 5.7254 | 1.2790 | 0.3435 | 0.1012

St-48  |EJbAk-48 | 2.0692 | 0.0000 | 17.1917 | 68.4083 | 0.4824 | 5.8184 | 1.0123 | 0.5310 | 0.2974

St-49  |EJtk-49 | 1.5121 | 0.0000 | 13.2340 | 73.9107 | 0.4279 | 6.0632 | 1.1469 [ 0.3697 | 0.1225

A A BEES Fe203 | Rb20 SrO Y203 7r02 Total Rb() | Sr(D [REEHh =i
St-22  |&E4kK-22 | 1.4598 | 0.0323 | 0.0077 [ 0.0053 | 0.0081 1.5132 1852 431|[BE -1HEL eI
St-23  |Edtk-23 | 1.6388 | 0.0356 | 0.0079 | 0.0056 [ 0.0167 1.7046 | 1863| 407|EE - A A%
St-24  |Edbk-24 | 3.2042 | 0.0405| 0.0345[ 0.0132 | 0.0572 3.3496 | 1458 1214|7FH3 B A%
St-25  |#Edtk-25 | 1.3831[ 0.0283 | 0.0064 | 0.0074 | 0.0115 1.4367 | 1648 366|HEE - s L aBILA
St-26 |k k-26 | 1.3586 | 0.0302 [ 0.0065| 0.0053 | 0.0152 1.4158 | 1824| 383|ME&E-#HE: A A%
St-27  |EdJek-27 | 1.8083 | 0.0254 | 0.0125 [ 0.0036 | 0.0253 1.8751 1202 577|BE -5 eI
st-28  |gdtx-28 | 1.5149 | 0.0231 | 0.0035| 0.0000 [ 0.0231 1.5646 | 1357| 198|MEE - k3 eI
st-29  |Edtx-29 | 1.4616 | 0.0267 | 0.0064 | 0.0028 [ 0.0131 1.5106 | 1472| 346|HBE-#H5 eI
St-30  |&E4kX-30 | 1.5378 | 0.0307 | 0.0062 [ 0.0078 | 0.0138 1.5963 1716 337|BE - #HEL eI
St-36  |Edtk-36 | 4.0129 | 0.0496 | 0.0513 | 0.0098 [ 0.0587 41823 | 1368| 1379|iktHRR—miman MBI
St-37 |k K-37 | 4.0206 | 0.0419 [ 0.0352 | 0.0061 | 0.0544 4.1582 [ 1424| 1168|{EHIRR—BRIEEL HE A%
St-38  |EdbA-38 | 4.9809 | 0.0468 | 0.0331 [ 0.0101 | 0.0556 51265 | 1325| 9o14|{EtHER_GaHEEL i aBILA
St-39  |®JtK-39 | 5.4031 | 0.0572 | 0.0271| 0.0119 | 0.0642 55635 | 1550 717|{AtH{E R _—cheEL A A%
St-40  |®JtK-40 | 2.6491 | 0.0625| 0.0103 | 0.0000 | 0.0370 27589 | 2154 347|IB0ER—HHEH | Rk
St-41 HibK-41 | 2.5324 [ 0.0490 | 0.0046 | 0.0000 [ 0.0196 2.6056 | 1817| 165|[BENER—Bws | Ak
St-42 |k k-42 | 2.5144 | 0.0577 | 0.0163 | 0.0141 | 0.0230 2.6255 | 2095| s580|fEixnen—er |Gk
St-43  |mJrA-43 | 2.7850 | 0.0629 | 0.0196 [ 0.0006 | 0.0208 2.8889 | 2311 70420 ER—swmE Ak
St-44  |HJtK-44 | 2.6939 | 0.0549 [ 0.0167 | 0.0089 | 0.0318 2.8062 | 1917| s570|EkDSR—8HKE |Gk
St-45  |®HJkk-45 | 2.3106 | 0.0463 [ 0.0125| 0.0157 | 0.0142 2.3993 | 1901| s503|EnSR—hHke |Gk
St-46 |k kK-46 | 2.3466 | 0.0566 | 0.0121 | 0.0163 | 0.0258 24574 | 2127| 445|lBBEDER—_BHHn | A
St-47 |4t K-47 | 3.3012 | 0.0451 | 0.0244 | 0.0000 | 0.0407 34114 1479| 7182]lBRDER—BHH | Ak
St-48  |HJtK-48 | 4.0792 | 0.0655| 0.0142 | 0.0052 | 0.0251 41892 | 1922 407|iBER—BHEH | Rk
St-49 |k k-49 | 3.1108 | 0.0441 | 0.0191 | 0.0077 | 0.0313 32130 | 1549| esellBlEnER—Bwe | Ak
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Figure 6.2 Result of obsidian resource analysis.
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Figure 6.3 Result of obsidian resource analysis.
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Table 6.4 Identified species of carbonized wood from the Fukui cave.

EHES HiHAER| HiBEM | BHEERK AEER

FUKUI- 90001 mA 1 IME | OFSETHALER
FUKUI- 90002 mA 1 IME | AMXIEE
FUKUI- 90004 mA 1 Mg RYE
FUKUI-90006 mA 1 Mg | RVEBHERTERE
FUKUI- 90008 mB 3t INE | OROTRBAXVTER
FUKUI- 90012 mc 1 WA |LESRR
FUKUI- 90013 mc 1/E4 MR | OFSETHALER
FUKUI- 90014 mc 1/E4 MR | OFSETHALVER
FUKUI-90017 mc EDENE IME RV ERR
FUKUI- 90018 mc 1JE5 IME A RIE
FUKUI- 90019 mc 2/Z6 Mg | OFSETHALVER
FUKUI- 90020 mc 229 IMx AT XER
FUKUI- 90021 mc 229 IME (REDA
FUKUI- 90022 Imc 29 N AR RXIE

TR A A SMER D D D, BRFER TSRO LR WG RTEZ AT OEE N EIRSD 5 W \E 2- BUEH ST S

FAER S, BUTHERBIZESD 2 MEE. FEICRZ 5.
EBEDEAISE— RNECSTARENRZ S, TN5D

2%-?75"573/\‘/ FROIVTBDOB, A4 X7 Carpinus
tschonoskii Maxim., 77733 7 Carpinus laxifolia (Siebold et
Zucc) Blume i EDA X TEIDFM EEBE Lize T DN
DR EH~EEDRESACTRICTRMITZ L,

BRES FUKUI-10012  [REERIG R 6.5:G-l.

BIE CAEHEIVEBHNEMFICTEA TS LDICE
ABHDN CTHUFEETIFEIRIEDEBICEBLIEEDER
bbb, MHEEICFE D DEREENEZ DHERIE ;HH
W TNSDFEBEL SIEEMORE R & HIk LTz,

BHRFEFSFUKUF0013 OFZB7AHAVERE Quercus
subgen. Cyclobalanopsis (77+#) X 6.6:A-C.
FRIDEENBIRTIV— X HEICENT 5. 15T
BB T REGEICEGRFABERIIRESNGEL, &
& - BEHEBBEEILIZMK, chsnzshsT7HRoO
FTORBDTVAAVERBOMEBRE Lic, 7 AHAVERITIE
ZEOBHD Y, WITNERBREBMOERERCH 2,

BHFESFUKUF0014 O+ 87 HAVERE Quercus
subgen. Cyclobalanopsis (Z77+%) K 6.6:D.
FRIDEENBIRT)V— XITHE A EICET L. BEHHE
BULEHIT, FUKUIF10013 IZ8BlT 5 &5 TFHR0O
FOBDTHAVERBOMERE LI,

BHES FUKUI-90017 7K)L + / FB Elaeocarpus
b/ FED 6.6:E-.

(R

ﬁLL@EOTﬂ&fﬁé“ﬂLMT FmFlde < Bz,
BDOZEALIFE— JE HNEEICEEZELR S EARENH S, W

%ﬂﬁ%‘aﬂaaHNWi'J BRYE<ELS S BB

BHEL, th@ﬁ:f’fb\ RIV S/ FRORIV S/ FE
ERE LTz, BARICIET DBDREIEHRIV ./ F Elaeocarpus
zollingeri KKoch & 21/\> & F Elaeocarpus japonicas Siebold
et Zucc. i B H\ %ﬁ%*ﬂtﬁﬁk@ﬂ’ﬁﬁ—fﬁﬁ%%I:/E'J'J@L
ZDIFE LV, MEHICEARmMERUA. AERADES(IC
I LBREATCREGMOELGBRERTH 5,

BRFES FUKUIF90018 AR X ZE
BH K 67AE
INEENMFIFEBTH—ICTDHET 28I T BEDE
FLIFHERED 20 A< SV DREERIR. BEREICSEAREED
HB, BEHERIE 1-3 (-4) MfaiE. BENGEME BB
BIrfika & DEIDEILIZEEIRICE 5, TNSDEEBELS
AAAXZRDARIZIBOMERTE LIz, AXXIREIL
BEDHDVILBEROEBEARA~NMERTEZHDELNH D, &S
RE 2S5 —%5 A< X = Viburnum dilatatum Thunb. &5 5H8
BHE > LB EY ., XBEERREFLDOEEEZ LD TR
BHOSNAND, BREROT > IY 2 D/MEREE SN
DHODBDIMOARERCL D HFEILHRZ L,

Viburnum (R4 HXZ

BEREFESFUKUIO0019 OF B 77 AAHVERE Quercus
subgen. Cyclobalanopsis (7%} 6.8,

FRAIDEENEIRT/V— XIS AEICES L.
BIEEINTHAHTELSTFROIAFTTBOT7 AAVERE
DM EEE LT,
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BEREFS FUKUIF90020 AR X8 Viburnum (XA AHXZ
) 6.7:F-H.
NEEDNZIEERTH—ICNHT 28T, BEDF
(FHERED 10 ~ 20 A SV DBERIR. BEREICSBARE
BB, METHERBIE 1-3 MiatE. HANGREMETHS, N
SOFBELS AN AXTRDOARAIBOMERE LT, &
S FUKUI-90018 £ BERNNE L, EaBETHS
CETERY, ARAIBOERSBBTHLARENEL.

&R F S FUKUI-90021 R 4 2« Castanopsis sieboldii
(Makino) Hatusima X 6.7.:, [X] 6.8:A-C.

FREDEEL FIRBDICEHREBVNTC—BICILY, T2
D OERESAFO/NEEDET U ANRIRICES T SR
#MT, BEZFAITE—, BEHEBIEEIIDH, NSDF
BOS TRV ABODRZIADMERRE LI AEAIA
IEEOEDRBERMMORERMNGIE CRICAFESNICE N,

ERFES FUKUIF90022 A< XZE Viburnum (XA AHXZ
) 6.8:D-H.
NEEMNEFBERTH—ICHHT HBILM T, BEEDZE
FLIFHERED 10 ~ 20 K< 5L DPEERIR. BEREICSEA
BEND D, METHERBIE 1-3 MR HANGTERETHS,
INSOEEL SRS AXTROARXIBOMEBTE L
fco BRIFES FUKUI-90020 L [E CRifE CTH HRIREMED S LY,

M DORTEER

BEThIEREE 64 TR LTz,

NAXD 1 BHSIE 4 mhFANGN, TVE - EiftERE
BH2RETHAVHERB, 1 ARFBTH >l VBT
BE~ERICAS DRI BT AAVER. M AXRFEIX
BEHORERKICEENGREEBETHY, BEEKEETL
TWBEERA 5,

IBXD3ELEEASA XY TEH 1 RABREIN. AR
ZDLIRMMTERICY T 12,620 £ 50yBP (BERZES No.966)
DFERNMESNTE VB EREAICH D, (XY TH
ITRFE~ESICLS DM SEECH BT, HRIBEH5E
B SURDVARERUERD Z H T T 1IR3 E 550,

NICXTIF 9 mbsENLNT, 1BhSHELR T RIRIA
EROBR CHLIOBBOREICIEESTL, O, 18
ADSHR2RIETHAVERTHY, BEREEIURDIER
BB, BDENBELSHIC T [IFRIVE/FET, Ihn
LREMMOBRERT, BERLJBDIEREGED, 1BS
D1 RIARXZIBTCH B, ARAIBICITEFNSBER
N CTEE, HEVIEERDERTEZHOELNDY, [
RDIEIRE L THEHE ) B TIFEL,

NICXD2B6 D1 RIETHAVERBTH Iz, Fc2fE
ILBEELEIRDOIE2RNARAIRE, 1 RHREY
A THce TD2RDARAZIBIFTEBSHEDEDE
FRGDERCTHHEIEEEIN TS, CX2E5 HE
T2EMERALYI T 12,790 £ 40yBP (BRI FES No446). 2 B9
i+ BRI T 12,890 £ 40yBP (BHIES No.591) D
FRENNSNTSHY, WINLBXEAERIAOFERTDH
%o M3~ 2 HEBEBRENSRRKPADRRSDHADNMNMH
HIMERSHITRFEDOZFELERMOLL B, iR
ISR F~BRFEOHEMMD D O EHEIN TN D,
—7, BEEMOEREMN RERM) (JERICIEmE TR
HO0, BITELFEEPENG SITNMRRITERF L T
EEZBND, BKEBEGYHIRDNERILL T HEIND
BENICEEE S TV CRERMITRERICH > TERES
WEIARLTCEZEZAOSNTVED, RIMDOREERBRITES
\cZ 55 2 FOBBRIEDAHRREEIC I CITRBFRHHA TR
ERID D HBREERT DL DICGE > TV LESEDRR
IRLTWBEEAL D,
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A:FUKUI-90001 7HH L BEE 5C, B: FUKUI-90001 ZHAHEE 10T, C: FUKUI-90001 7HAH S BEE 20R, D:
FUKUI-90002 4 XY FJ/& 5C, E: FUKUI-90002 41 XY FJE 20T, F:FUKUI-90002 A X< FJ& 50R, G: FUKUI-
90004 ¥*JJ& 5C, H: FUKUI-90004 <*JJ& 20T, |: FUKUI-90004 ¥*JJ& 20R.

6.4 BHRNHERIEMOfTE

Figure 6.4 Carbonized wood from the Fukui cave.
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RIERFRZHRXFARRELFRRE - RICKERSEMISYE

3 \ .. 3 ... .I- . .’.‘ ) 4 . .'
A: FUKUI-90006 8 EREE 5C, B: FUKUI--90006 E#ERFEE 10T, C: FUKUI-90006 EHERERE 20R,
D: FUKUI-90008 4 X T & 5C, E: FUKUI-90008 A X T & 20T, F: FUKUI-90008 4 X T & 20R, G: FUKUI-90012
IREBHE 5C, H: FUKUI-90012 TRZERE /Z 5R, |: FUKUI-90012 [5ZE4#8 K2 20R.
6.5 faHENHLIERIEMDRRE

Figure 6.5 Carbonized wood from the Fukui cave.
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A: FUKUI-90013 7HH L EE 5C, B: FUKUI-90013 7HA L #EE 10T, C: FUKUI-90013 7HAH L HE 20R, D:
FUKUI-90014 7HAHEE 5C, E: FUKUI-90017 7RJLM/FE 10C, F: FUKUI-90017 7RILM/FE 20C, G:
FUKUI-90017 7RJLR/FJE 10T, H: FUKUI-90017 7RJLE/FJE 20T, I: FUKUI-90017 RJLM/FE 20R.

X 6.6 IRy DR

Figure 6.6 Carbonized wood from the Fukui cave.
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T ——

h
’

A: FUKUI-90018 i< X=ZJ& 10C, B: FUKUI--90018 A< XZJ& 10T, C: FUKUI--90018 A~ XZJ& 20T, D: FUKUI-
90018 H V¥ X=JE 20R, E:90018 A< XIJE 20R, F: FUKUI-90020 < X3& 10C, G: FUKUI-90020 Y X3@

20T, H: FUKUI-90020 A< X3/& 20R, |: FUKUI-90021 A4S <A 5C.

6.7 BHRHERILM OIS

Figure 6.7 Carbonized wood from the Fukui cave.
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A FUKUI-90021 A 473/ 10C, B: FUKUI-90021 24 £/ 10T, C: FUKUI-90021 25+ 20R, D: FUKUI- 90022

HvAzB sc, 90022 7AzB 10c, F:FUKUI-90022 H 7 A =B 10T G: FUKUI-go022 H 7 A 2B 20T,
H: FUKUI-90022 72 2 /8 20R, I: FUKUI-s0019 7 HHi BB 5cC.

6.8 @R/ \HE RV ORE

Figure 6.8 Carbonized wood from the Fukui cave.

20T,
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B7TE ER
B1E MAIRERMN TEHEE]

BHENE 3 L UF T BAPEEQOYHEIRENS
BIREREE TOBRDNELE L TWB D, TOEELREAR
BB ENTED (M7, ZLT. BEBEIFZFD
BRHRNREZTRTEHDTH D, FHEINCAMIIERAET
BB BEOYAXEREVEDTER 15cm 1T &L /)h
TOEDTIEER S5cm IZ3ETH B,

AEDFRALSIE. BAEZLLEITHEHIRE#EEINS,
ZOEERAL SKONFHBICLZARMI S HEINDS (K
7.1-3a. BAR 19-1 -3 -4, 38-1), D%, BEAEAICEHT
BMAMASND (K7.1-4a. KR 20-1 « 3), T 27 EIN
TICKYAEMNTIAERMESNS (R 20-2), HTLNT. X
R—IVOFBIC LY Bi@mAEHETNS (K 7.1-5a « 5b.
KAR 41-5), Z D, EICEREOT RAITHANRHIBEEE
EmEREBELT (K71-7), fiAIHLGREHEINS (K 7.1-8-9,
BIRR 41-6) .

NEIDEAD SESNICRHIAARZMICT 2156, MEINLT
BRESESTBIUINETTES, HAWVITHEHN BT TH 5.
ZDfesd. HFOBADNIZTTV. AMEERECELZE
. MEARBEHSMESND (K7.1-3 4. KAk 19-2, 21-2
~5), BREHIDOBAEICEDHEOEEEL. BAELE
BEDICRIREERET Do BREIZAR—)VRBECIER T
NadcEedH%H (®7.1-5d). ZISEMRAF OERAL
SEFMEFEREITICEY /v FIROBIDEIEY He, FH
ITnEMAICIE. BEICBAEZRZRIBESG (B50) & &
EmakdiBa (B 5e) hdd, ZOMIE%MaHIR
BOITE & L CHERAZROEICHAILREENS (F9),

MAaAIZDY A ZDXNIEHLET, F4EF 4B M
NIeZRBEOFEBENI AFTEBEETOWELSHMAa N EEE
9% (A10), HAaIBREEMAIKOLEEEIHD L.
AHIEED 5 ~6cm BIEDRIS THAHDITH LT, A
FIRUE 2 ~4em EE>TH Y. MAEAIKDEZ L, TAD
MAEARBRIVEEEHNFEDIEFEITHE>TND EFEE
Nz (®72), 3 bLUFHhE5ELELIBAAKITEE
TR LIEREDEDHZWVDIEA S,

TC. BEPBNOMAIEERMIE. FENICEZ LD
MOGENTE, fc&XIE. FEE (1965) 1F. ZDE
MR [FEERE] R LI, TOD%. MERIEIE.
RMEXHICEDE. BHENOMAIRAEDEBEL. 0D
RO%E | BOEWERE @A EEE L oA (2
ERFENRGE) BN EEEEZREENSEFEET S
LERE LTz (FK1970. pdd), FB | Bk, |/FRND 2 E
DS 3BEFICEVTEINADEINREHKICHEHEL, ZD
FTHRERT, MOHEE ESICERBI DD, BARH
THB, BA (1983) & BHEENDE2-3BHSHLEL

I

RN EEEER. BEEREDT L. BENICE
EMBEAIROBI - BRDOBREHEL L TR LT, .
MAEANEUEFLIEZ BAENICIRT LT, T LT @HEED
EBEOENRENTIEZLET 2LDERA. TOREZ
BASHC LTz,

RBODTRRIE. BA (F118) DEWIAKELEEE
MABEDTIFEL, BARICESEETRICIES T, #A
iz - MAARBAESOE T 73 2Z2nET 5L &RHEV
DHE 7.1-9-10 DEREDMEH L TH S, TD>E. K44
WGRUIATERAED & cHARSNZLON 35 R&EHhE S

FTEHFE b DIt c DHDBTNTN 3 [dD D,
TEBETRTLTVLSLDLH Y. BAS5HICKT7.1-10
DERPEICHT DD 8 b D, 25, HHFAE (BE) a
H4m. ch3m b1 RTHor,

4Ab A1 R Sa L 5SbAE T REGD,
AR—)VHBETRICOWTIE, BHTENA &I
ZETHERDOEER. BX (138 DRMOZIMEER
LTW5, fefzl. 5Bl 2-3BUADHLEERAZMA T
MEMICRE LIcER. EROMEIREIBEDE 1~ 4
IREVEFRAMEZE DTV cEEABND, FICHHAT
BICBWT. AR—IVZRBELGE WSS, £3T8 (A
FITEAEH) B8 2 T8 (RMEE - BIREE) LUbk
ITbnNd &b dHB, EHIC. MAHRDTENSDH
BINIHRRAOCHEMZZED (KR 18-1) Hd ST,
TEOSDREMIHOMAINKDELICESIcHEZS R
ftEEZASND. Efc. MAHNRBEDIT R ZEFRICH
£I2ER. TORREEIEGHITEALERENS (K
70110 ZDOESGEHEAKIE. —MAERMERICIZS T,
FTEMBRIGICRCED LS D, MANRBEFEEORS
DHRENSESICBHENTWNS, DX GHANK
& TRBF 8 B (M- #1993, #UR 2001) &
BEN2H. BHEZEDBETERYT 5 ENRETH S,
BHRNOMAEAZDOEKIE, —RERITHA DD RE
F—RFEEOBVWER TH D, BHEGEL VD —DDEIiic
KO THBFEINLEHRETMOARRLDBREEZ SN D,
TH. FThD & SIT. B ZEMERT L BAIONISEIRILE
HCTIEEWcH, BEDRRLI2BE3IBEVORDICD
WCHLBRAET2HELVELCTEY.,. B7TEEIHCTEM
BRERIET 2. £, BHRAICHONSHEAET
T H 5D AR VRBEOHARIEAIE. AN TIEZ I
AICED DB Ch D, TOHERITDOVTIE. AINEBD
B RMEHNAEEDOR TORELLEZISNDD. TN5
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Table 7.1 Chronology of microblade industries in Korean Peninsula.
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Table 7.2 Chronological position of microblade and blade industries in Korean Peninsula.
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Figure 7.3 Chronology of microblade industries in Korean Peninsula.
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Table 7.3 Relationship between stratigraphy and artifacts at the 3 trench pit.
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Fig.42. A core excavated from the 9th layer of the 2rd trench pit.
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Fig.43. A core and scrapers excavated from the 9th layer of the 2nd trench pit.
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Fig.45. A bifacal tool excavated from the 15th layer of the 2nd trench pit.
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Fig.46. A bifacal tool and a core excavated from the 15th layer of the 2nd trench pit.
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Fig.48. Flakes excavated from the 15th layer of the 2nd trench pit.
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Fig.49. A flake excavated from the 15th layer of the 2nd trench pit.
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Plate2 Pottery from the A grid of the 3" trench pit.
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Plate3 Pottery from the A grid of the 3" trench pit.
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Plate4 Pottery from the A grid of the 3" trench pit.




RIKRFAERNEFMARRZELEEMRE - RALKERSZMIENE

1(8124-864+865)

i T
ot

1~10:3 B& &R
BEERRS5 %3 M vFARHILTE Scale=100%
Plate5 Pottery from the A grid of the 3" trench pit.
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Plate7 Pottery from the B grid of the 3" trench pit.
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Plate10 Pottery from the B grid of the 3 trench pit.
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Platel1 Pottery from the B and C grid of the 3™ trench pit.
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Plate12 Pottery from the C grid of the 3 trench pit.
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Plate13 Pottery from the C grid of the 3 trench pit.
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Plate14 Pottery from the C grid of the 3 trench pit.
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Plate19 Stone and clay objects from the 2™ trench pit.
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Fig.22 Microblade cores excavated from the A grid of the 3™ trench pit.
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Plate 23 Microblade cores excavated from the A grid of the 3 trench pit.
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Plate 24 Microblade cores excavated from the A grid of the 3" trench pit.
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Plate 25 Microblade cores excavated from the B grid of the 3™ trench pit.
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Plate 26 Microblade cores excavated from the B grid of the 3" trench pit.
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Plate27 Microblade cores excavated from the B grid of the 3' trench pit.
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Plate28 Microblade cores excavated from the C grid of the 3™ trench pit.
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Plate 29 Microblade cores excavated from the C grid of the 3" trench pit.
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Plate 30 Microblade cores and preforms excavated at the 3" trench pit.
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Plate 31 Microblade core preforms excavated at the 3' trench pit.




AN ICEVT TR VESDOR —RBEEHR B=RAEEHEREE— 155

5BX3EL+2848. AX4E 1)

6(860. AX2E +2796. AX4E ) Scale=100%

I A4S T, 2 AKX 5JE L
3 CX2E8TF,. 4 BX2/E
BEMM 32 #£3 bLUFHIMEAZER, BHEER
Plate 32 Microblade core preforms and refitted materials excavated at the 3™ trench pit.
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Plate 33 Refitted materials excavated at the 3" trench pit.
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Plate 34 Microblade core spalls excavated from the 3" trench pit.
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Plate 35 Microblade core spalls excavated from the 3" trench pit.
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Plate 36 Microblade core spalls excavated from the 3 trench pit.
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Plate 38 Microblade core spalls and scrapers excavated at the 3" trench pit.
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Plate 39 Microblades and a bifacial scraper excavated from the 3" trench pit.
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Plate 40 Lithic artifacts excavated from 9th layer of the 2" trench pit.
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Plate 41 Lithic artifacts excavated from 9th and 15th layer of the 2™ trench pit.
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Plate 42 Lithic artifacts excavated from 15th layer of the 2™ trench pit.
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Plate 43 Lithic artifacts excavated from 15th layer of the 2™ trench pit.
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Color Platel Excavation at the Fukui cave in 1963 and 1964
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Color plate 22 Distribution of artifacts in each layer at the B grid.
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Color plate 23 Distribution of artifacts in each layer at the C grid.
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