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Fig. 1. Map showing geochemical distribution of obsidian sources in Kirigamine, central Japan
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Fig. 2. Diagram showing chemical comparison between obsidian from primal source and those from secondary source
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Table 1. GPS coordinates and results of WD-XRF analysis of obsidian from primary and secondary sources

Sample No. Hd-1- Hd-1- Hd-2- Hd-2- Hd-s- H6- Hd-8- Hd-8- Hm-1- HL2-
1781 180A-1 2131 w1l 1 461 AMAL 4moBl 1161 1561
Lat. (N°) 3611607 36.11542 3601118 3612436 36.119% 3612183 36.12183 36.14851 3612651
Long (E°) 13815337 138.15395 13R15517 13814814 13815146 13815298 13815298 13814994 13813451
Oy primary primary primary primary primary primary primary primary primary
(uwfwe)  (rfice)  (arice)  (oioropy  (wree)  isrce)  (swice)  (wrixe)  {oukrop) {surfxce)
ob7 o7 obT: o7
Appearance ob ohd i oh3 scimilo i ohd obl ob3 scimilo
it
S0, iz 7652 7594 TN 696 P 7718 773 598
Ty, 00 olo 00 [ 0is [ olo 00 om
ALOy 1263 1269 1257 1266 1267 1267 1266 1270 1256
TFe, 064 064 064 064 091 064 064 065 064
Mn0 007 007 007 0 007 007 008 007 00
Mg (] om 008 nm 012 [ om 0 008
ca 049 048 048 04 069 049 048 030 048
N 402 398 397 40 376 398 396 397 1
KO an a7 466 47 a8 468 an 468 467
PO, ool 0m ol ool 00 an? 0m oo 00
toota] 9988 W6S 981 wE3 10015 973 %91 10008 9853
inppm
Zn nE n9 no nl 22 M2 B ne 36 ny
Rb "2 142 140 "2 157 41 140 140 80 "
Sr. a2 411 a0 a5 M3 4 411 a0 19 a0
¥ 269 182 m2 ns U8 266 7 26 "7 nma
o no 5 8 ol m n3 08 69 Lk 64
N [ 56 a4 93 94 89 92 &7 83 83
i) 77 &7 59 88 is9 96 97 al 8 50
Group [ I Hit [ [ [T I Hit MT 1
Ht-3- On-b- On-17- Os-1- Os-12- Os-3-
Smplelie . 1041 1941 1351 4611 1011
Lat (N°) 3612577 3615623 3615818 3616297 3616394 36,1556 36.14314 3614024 3614434
Long (E°) 13813896 13818152 1381814 13818038 13817905 13816061 13817283 13817726 138183
i primary primary peimary primary primary primary peimary primary primary
(outcrop) __fouterop)__ {ewterop) (arfice) __ (awface)  (owcrop) _(srfsos)  isurfhce) _ (surfice)
Appearance oh3 bl obll obll o i bl obll ob i
st kajo. ussmijo
inwid
S0, .23 7621 606 040 0 7614 w21 04 639
o, 0 w7 ol uis 013 007 s 008 om
ALOy 1259 1251 1267 1260 1258 1261 1261 1250 128
T-Fe 0, 063 098 050 0ol 088 om 092 o7 om
M0 007 007 007 0 007 olo 007 0w om
Mg (] 013 013 (X8 ol 005 013 006 007
i 048 07 068 068 066 030 068 054 058
Ny 400 301 363 I8 37 4 mn 368 an
K0 am a7 s06 a8 am m am 516 s
RO, 001 002 002 0m o0 00 o0l 002 [ o0l
total 9859 76 937 W62 00T 014 906 945 10002 w42
in ppon
n ns u9 3 302 ns 288 31 08 87 286
Rb (L1 148 161 162 1”5 174 m 166 263 51
Sr as 864 .2 6.5 506 26 21 65.7 1na 1735
Y 280 149 256 8.1 39 23 kL] p-LJ ms 369
2 6. 129 120 ne 106 107 Hh ne n L1
No 90 87 as %6 97 94 143 83 48 130
™ 87 125 141 142 179 162 58 157 =1 M9
Group m o BHU BHU M M s B H [
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Table 1. (continued)

‘Somple No. O3 059 059 Tes Wi2 Wil Wi Wb
471 331 61 1441 143-1 145-1
Lat (V') 615185 KIS 360396 IHE 361493
2 13814072

T
sio; 682 0 71 635 w668 wAT wm 62 644
10, e o s s o 007 a0s [ 66 i
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ro, 002 ant 0o o 001 a0l ant 0o oot 001
ol 986 9997 Cr T ws WSl o1 ems 9ol 57
inppm
7 a9 73 08 £ %4 48 x4 259 7 13
R> 152 m 1% 157 m 2 s s m 3
s 70 »2 n2 3 s 1 64 72 68 16
¥ 19 32 215 19 13 68 520 s24 24 a3
7 126 n I m s 394 a4 %9 o3 %8
o 92 12 6 92 126 160 186 193 197 19
™ 139 196 142 159 26 285 s 09 M6 %6
Crow [T [ [ I8 T MT W W W s
Sompleta P W Hml Wm RO e Het- | Wk Onk Ont
2171 2194 1271 1281 1531 161 163A 16381 IMIAL 129184
LNy 3600631 S6006W 361502 361N S6IBS1 60252 J6I30 36129 36157 361566
Long (F)  BEMSIS  IMI1493 1381408 138124 DRIMES  IRNE M1 18148 13818631 1RISS31
scondury  socondury  scondwry  scconduy  sccondury  sccondury  secondry  scconduy  sccondury
AT abt = i @3 oblor7  obls ot obi
J suri_scwnmio
% ws wM w6 6 wos w7651 726
010 wio o e 010 ano um 08 s
1274 128 s 1263 1260 1238 1261 1262 1250
086 050 068 e 054 083 064 s 0se
om wio oo 007 oo o7 0w 009 007
ons wio o6 008 o8 ons wos 007 oo
030 06 050 048 049 048 048 054 e
398 a4 s 98 400 198 40 398 an
78 482 468 1 483 450 467 s s
o om ool 001 o0l on oo 001 001
10023 wm s % W k66 ao3 94 10023
1 %5 %4 ns ns m u1 59 w1
12 m m s 140 1o 1l 2 ™
a6 %9 101 aLs 08 L ans 11 w?
%5 w9 60 s 88 0 m3 w5 %2
e 97 0 7 0 %2 ™ 012 10
8 159 155 79 91 96 87 14n 99
89 249 56 27 9.7 86 32 262 185
Crowp [ K T [0 [ [ [T [0 M
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Table 1. (continued)

Ons 06 Onb One Ok e2 O Os9 Tel el
S No ol 0l WSAL N8B DM W00 MM 4sk Dl 154
L) 6061 063 SeIeR0  J61eW Sl W8I M2 6Ms IS 3617]
Long () 13817858 1381967 1178 IIT SIM6 1380796 138181 DBRISON 3SISWS SIS
Ocomence  secondary  sccondary  socondary  socondwy  secondary  sccomdary  secondary  sccondary  secondary secondary
Aperme O A7 ] @il b g obl oh3? ™

i __seburo __ unsumijo st wusimio
LIV
S0, 7703 TT03 7657 T6.49 7653 7636 7692 7651 7581 7576
T, 014 013 0 o 18 008 010 o1 008 o
ALD, 1260 12ss 1263 1258 1268 1261 1256 nn 1258 1258
TFe 0y 089 088 081 088 o 078 082 085 on o
MnO 007 o0 008 oo o 0 o 007 o LAl
M0 iz o1 oo i 013 006 0w 01 o8 007
0 067 0s 038 06 am 054 05 072 uss as2
N0 3 an s 1 an a9 an a8 00 400
Ko 81 am ax am an 490 a9 a0 6t a8
o, 0oz on oo1 won o2 o0 a0 o oot oot
otsl 0000 01 99 sl Sa6s W32 wse s AN 9aM
g
m 217 x4 3 72 317 x5 %1 24 %6 3
Rb 169 179 3 178 156 1 o 150 61 s
Sr 581 s1o a9 315 67.3 ns 269 T8 1”7 na
¥ uz 1 us %1 28 0o 532 3 a1 455
r na 105 975 106 (k1] 952 98 136 919 895
Nb %1 93 127 96 86 s 120 78 151 159
™ 174 176 29 16 150 1 51 158 a4 s
oy ad ™ T M [T i T o W i
o Tor Tk T Wk
Sopledo. 0w i 71 B ME o 1t
Luv) 696 6l 361917 361392 0SS MW7 361592
Long () 13SIS008 13815615 13820767 13813095 1335805 13831786 13814162
= pomary  primary

Sy ey ebly i e onterop) (o)

ob: oh?:
APTOE ris bt obd snaie "
s
50, ECCE T T R I %55 7580
T, no7 008 oo 006 a1 018 an
ALD, 1258 1258 1263 1258 nn 1238 1286
T-Fe,0, 068 0 068 0rs 084 09 08y
MnO ol 0w o on o7 oS o
MO e 00 i o o o1s an
a0 049 st 0 0so 081 on as7
NuO 100 390 a0 am am o a0
K0 167 4 s 161 am an an
o, ol 001 ool ool am on oo
ot I - wos mwR
ingpm
o 57 53 u2 21 nz 26 307
R 20 81 B 687 03 10 25
s 69 145 61 71 116 s =2
Y 467 1 509 57 167 167 452
2 s1 952 552 7686 03 101 100
Nb 160 139 156 186 3 6 LA 152
by 32 6.1 1 a2 18 25 63 3
Giroup M H HH w - -

203



BIETERG, LHL, Tov ol
V2 IR DRICES 2 26 ORI 0.23 Th
5. 2B JR-1 ORI TH B AERD IR
iy (31 &, o TRERROBIY S - 8 Sh
B, HHBILIZ XD &2 ETID 5 orikny ik
DT EY, OB 2K R
THRIZ S Tk OB TH S, ko T, R1®
HURE T AL (X=3.00, Y=4.00: [2) %5 DR
03BAIETe Yy P &5 bDIOWLTIE, FCK:
MEREVI TN =T EBEL T EELE T
Zbt, WEHHM2-127-1 BAFERIZE- DO TO
Wil dpE L b AL &,

F 51, By NSRRI O 5P M AR ST R AR
LR B 2 B (MK @ X=6.46, Y=1.48), #r
1 (TS : X=6.31, Y=1.43), 8 ilt & (KS:X=4.52,
Y=1.49) OMBEFER oA 2 ERGITL, M
BT o b ORI F— 2 <= A1KMA’, Zh
SaEOE R FTIE R 1 cn Tl TH 5,

2-3 LMl 2 —7 2 L oMK RO

B A P B M-S s b — 7 2k o MRG0
et iR (1) % RNiES (2013, 2014,
2015, 2016) TG TUBNEE ELIHFIcE
LD,

=7 BHU : 2@ 70— FIcfi4 ¥ 5 MBih 2%
¥ s, By o9y il (Hd-5-491) 64
R Akt (Os-1-134, -135) - T4l (0s-9-447,
-448, 0s-4-427), # » # (On-2-1251, On-3-1281)
ERTIIC B, Os-1-134 LU O & [udting
i b MM L RIS S, F 2 0s-9-447 & Hd-
5-491 M S L LIEREGBEARN 95
A, EnSORNRBEAORBAOEIT L 28] 5 2
WhoTng,

=T MT : 2O 70— 7R T 5 5 o SRR
fii2, WBHROROE (S Hm-1-116) &Ml
DEGERE (Ty-1-122) 12T 2, WHRORHAIE,
ABMc K E s b e R RS 5k ui,
HeBRAYIC LS OERRRRE (EBTRD T LI feiE L2
KELERRTHS EHAS, RENEELERD
BB D, I TRIENSZARIC2 VTR
HPFREMAEE (2015) HEThMlcEtEhTO S,

204

SUEPEO MBI RO HEGH (Hm-3-128),
FXIROLERD Bl (Te-3-114), MEREORBM (Ty-
2:1271) CHRINE 15, AEROIROS TRIRL 2
FH fekd s LTLia@ThY, hsitidsr ol
LA ENLMOHNL o kO RO E ik g
v, YFYIROKERD LJiO b0z, HMROERE
BOFTTIfL, 26L& EBiciiiAs
TORBTHS WA, R R TR
B LD, FERP R D S 2 O i &b 5
OB Sl L 2 b o L ES RS,

Zh—7 BH: 27— 7N ¥ 4 B o R
filk, 7F2REROIBRT D6 KROGRIZHT
ThitatkH b D & LTHT 5 (0s6-435), Zoiliic
BLThHRRE 6L,

Fh=FH: o X —FIoHST 5 REEG A0
HEF HHE iy F A RAER (Te-l-118, -2-115, -4-
120), AKiRATR (0s-2-140, -12-461), 4R L
(On-4-1291-A) EIRGERIZ . Zho @9 bEYE
OMIRATET 5l Airshififilt (0s-12-461) T
HH. - #c Ko BRI LT
L, Zhe tFAHOSROGEENS.

=TT 2O =TIl T 2 Ko 1K
ey FiRAR (Te-5-33) 2ld 5, 22T, #
o - HP @b Lot Lo hS o 5% Cls
5, WHtEOREG R 7 F 2 RER (0s-3-100) %
EEHTH (On-6-108-A) 2L, ZHsiiiciy
THH{OMMAWARVBRG0 52, LEL BT
DUHLRRE-TWE,

=T W: ZOFN—TIHET 5 MR -3
U HHMgEE (W-1-7, -2-6-A, -3-144, -4-143) 12
HhLTHT 2, A E WE2-6-A M OEHT & IR
LELOTHS, Wi-4-143 LIE = ATOHEIR
S,

F—FB: ZHXA—FIHYST 5 MG, 7
FrorRkitolgit (0s3-101) 28T 5, oM
BT, LELEEG AT EL R0
CRIEN

F—FHH: 2O YA —F IS 3 5k - B
HetEo MEEE, LITRUB R 2B (HE1-153, 2-156,
-3-159.1, -3-161, -4-163-A, -B) - ilr & (Hd-1-178,
-1-180-A, -3-217, -3-219, -6-

-2-203.1, -2-213,



476, -8-479-A, -6-479-B) (ZHET S, oty Wb
Hbkio 3511 5 MM IE, 7 7 FRICE T 5 Bt
it (Hd-5-491) BAAHZ T 2 QML 7 v — 7oy
L, SRIRKESIEREDS% 3 L T D (FRUINEG &
F£, 2008),

F—TM: DX N— TS 2 5 - R
etk MBS W AORRING L (On4-
1291-B) % Fifi (On-6-104, -6-106, -6-107, -G-108-
B) (S0 L, s MRS LRI £ 2o T £i g0
Ehtizlons,

Y= TFFS: SO ¥ h— RT3 B o M
Tk (W6-148) & =/ K (On-7-194) (2fiji
T35, IHoHAICET S NG IREAS R
fid s s,

Fh—=70: ZOF =T IoHYT 5 o R
Fige sy s & 5 HIRIKOBWIN (On-1-1211) LT
TS, CORBMTEEeTHBRRALL, R
etk & AR TR (0s-9-451) 10T 5,

Yr=FK: 2oy —Ficiid 5 MR S
HomEz o Lo L LT+ 3 (Hn-2-127),
C ol kizig, Ao TRRB SRR o U o

Hdh, 2IIZIR-1 (MBR{LFEEUR) ORIkT
Y65, F6IS, I IH S HILIE A TIENRIREE (15
TSN AT 5,

24 SERESRHTIZ S-S0 M BT 2R P e b

SE TS BT AR RE T v 2 TP MR & M 5 b IR
L@ (TP-2, EA-1), IKISCIEEE (TP-3, EA-2)
oM EO OB A0 HE ORI ET T L
(#£2). ZHefifiE20~4.0g BICIUIN L, KUE
Mz ks o BAGAR & B L &7 A - FlEL
TERDHEMMEL &, ERRNE 2R,
ERPFI TR RO T, 10
fizE2 LML M3 DNz 7y FL, withe
Y= F DI G LA 0.3 L - B W7
By FE3nSLORINAFRET S Fhlitodo
BEDZA—=FITHYT 202 0NL, M 2508
DEFEMD R RET 5, LS 5 H MO T
HYA—F BHU KIS T 5 LN S sk o1f, 20
T DBIBIBE 5 7 L — 7 BHU #538IRE h
PO TH D LHEET 5.

E512, HM20H3 ORI BT, Kl

R, + Y+ Nb, +Th,
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Fig. 3. Diagram showing chemical classification of obsidian artifacts based on WD-XRF analysis
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Table 2. Result of WD-XRF analysis for selected obsidian artifacts

e WPl [ =] 2 HP2 [
P2 2 EAl EA EAl
NodT No.$7 NoKb No. 141 No 149 No.157 Neo.181 No 189
obl bt b2 obls obi2 o6 ob7 b7
.87 781 7664 688 709 .70 7641 675
007 008 007 007 017 007 007 007
1264 1271 1261 127 1281 2R 1264 1268
068 071 068 058 098 069 068 059
(] 0w ol o a7 (] ol o
006 o7 oor 008 a1s 005 007 o7
049 s’ 05 04 073 050 049 os0
373 91 192 s 178 301 an a3
S00 470 4 4 an 474 460 Eh)
001 ool ool am a2 001 ool am
w63 9.63 .30 9940 950 047 9909 9953
m ns n3 na 36.2 12 b3 ns
m m m 146 m i m
1o 70 2 2 85 73 79
¥ 50 44 w3 23 441 46 i
& 5 80 880 13 815 LN L8]
Nb 156 156 160 4 165 151 160 149
™ n2 2 BT i23 w6 %3 n2 1)
Giroup MT MT MT MT o MT MT MT MT
Relusbaliny very high very high very high wery high moderste. very high veryhigh very high wery high
[ [ [ [ [
EAd Al EA-l EAl A
No2i?  Ne2 N2 NoM7  NeMS  Nadil  Newl Noldl4
abll obl0 oh% ob2 obf obl3 ohés bl b7 obl2
7624 76.58 .59 645 7651 7663 .08 7631 7o
0w 008 006 008 a7 008 0 0l a7
nn 1266 1268 nn 1269 1263 1270 1263 1266
07s 070 0% ue 069 070 0% 064 088
wlo 010 ol e a0 010 010 e )
o 007 0 0oe oos 008 oo o8 006
06 0s1 0si sl 0s1 0s1 058 a8 050
196 a8 4 169 396 9% 296 159 25
464 478 461 506 466 461 457 464 st
00l 001 001 00l o0l 001 001 001 001
90,16 937 040 .36 %13 929 9559 o887 9041
b1} 76 %7 74 74 69 n2 15 4
74 306 m 05 776 74 265 139
09 69 100 63 %9 90 199 42 84
A0 63 447 456 450 435 a4 260 453
0.3 w4 902 04 L2 00 w9 e 889
160 173 159 169 153 156 40 8S 152
250 266 w4 285 Pt 70 263 253 97 266
H H nd MT nd MT H.MT nd HH MT
moderate __high ol very high nd veyhigh  high ol veryhigh _ very high
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Table 2. (continued)

Round HP-3 HP-3 HP-3 HP-3 HP-3 HP-3 HP-3 HP-3 HP-3
Area EA2 EA2 EA2 EA2 EA2 EA2 EAZ EA2
Attt NolSsh  Nolsl  Nol6¥§  Nod69]  Nol9S  Nol9% N0l Nodld7  No2ISl  Ned7
abs: ohs: 5 s
Apperace ok el obs obl2 i oh3 abll ohld oby
i, 76.52 7637 %71 .17 76.52 76585 7677 7589 7607 76,64
T, ooy 010 007 006 oor a7 007 () 0 oor
ALO, 2% 1259 1259 1266 1260 1266 1262 1280 1234 1267
T-Fe); 06 064 087 07s 068 L) 068 0 o 068
Mni} ol o7 ol oz ol o 0l ol L ol
Mg 0.06 L) 006 004 0.08 o7 006 (0] oo 006
Cay 050 048 049 as0 0se 0s0 049 063 056 0se
NaO 403 194 199 and 19 397 ani 199 38 196
KO 60 461 461 sy 461 a5 an 455 40 i
PO, oot 0ol 001 [ ol o0t 0ol 002 oot ol
total %16 o889 031 ons7 w16 9030 9957 9896 9576 w2
inppm
F 59 03 32 %2 n1 M3 w7 n4 70
i m 40 m 27 m B4 1 ns m
S 4 413 70 60 73 69 04 170 74
¥ 459 %3 450 g 453 %9 a8 g w8
r 00 "2 887 B2 79 4 ne 272 &2
Nb 155 £ 154 185 163 166 152 21 159
™ %3 90 %7 2 %0 250 6 2 %5
Group MT [ ™I w M ML MT [ i MT
Relisbiliy bigh  veryhigh veyhigh  high  veyhigh \eyhigh  veryhigh  moderate igh  veryhigh
Round. HP3 HP-3 HP-3 HP-3 HP.3 Hp.3 HP-3 HP-3 HP3 HP.3
Area EA2 EA2 EA2 EA2 EA2 EA2 EA2 EA2 EA2 EA2
Antifct No22TE N3 NedM)  NoJ6l0 NoZ&21  No26i2  Na26Al  No2odS  Ne29SE  Na2o6d
Appesance obl abl ablo obi b3 o ob ob? ob7 abis
madsrs
nwte
sio; T4 7664 6 650 062 7653 7624 622 52 w3
Tio: 07 s 008 007 nos 0w um 010 007 nm
AL, 1265 nn 1267 1259 1265 12n 1263 264 1278 1256
T-Fe0, 068 04 070 68 067 07 064 067 069 ned
M0 e 1o a0 olo i ] 007 007 010 007
Mg0 007 008 007 008 007 ] 0 009 008 008
a0 050 ns4 051 aso 049 055 nas 050 sl 049
Na,O 395 40 39 399 39 400 383 389 97 1,
KO 463 459 a6 462 482 an a8 462 462
Py ool 001 o001 [ 0ol oo 002 001 aol 0ol
toeal 9.4 99.51 w18 w09 99.30 9949 9881 9882 9933 9K
inppm
n %3 ny ns ne 287 %8 43
Rb m m m m 39 m 139
S 81 100 R 7 418 9s 410
¥ w3 a1 a8 w3 5 450 ns
E 56 87 589 937 06 s .5
Nb 157 [E5] 150 149 84 167 90
1L 80 70 P 2.5 94 26 9.7
Group MT " " MT MT " [ MT [0
Relishilty  veryhigh __high high high  veyhigh  high  veyhigh varyhigh _ veryhigh
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5 OREH 0.3 IO L 0T & JEHELD & ORI
LIE ERRFTR RO EEIE A GrANEYV) B
A5, ko7, RS0 BADLDE T({HHEY)
very high;, Hig#30.1 ~0204L®% Thigh), A
A02~0305D% "moderate; LT 6N2E
Rofifitte 3EMTRy L L L, ChoDTHk
RS TRES i RO AN 2 S BRI (chemical
group) %% 2Tt

bl L 7210 8 40 Lo BT A 43 0 MK 7
Oy FTL LAYARE Ao bR 305D, i1
No.280 (EA-1), #t¥ No.347 (EA-1), 54 No.901
(EA-2) TH-k, ilithNo.289 Lili¥y No.347 iz, M
il LTIt 2 — 7 MT O M 0TIz i 50 IS
410,40 & 0.32 THUEAIIZIE Rb L Th @& HEH
Fe=FMT DO L) b eeiuiiaslons (&
2), — i, M No.90L 27— 7 H oStz i b
A WiRE 12 0.35 THUKMIZ I Sr oKW X —7
H &) Spieiasiasnsg (£2)

£ IS HNIAREEE Lo nilEAERE, Wl
AR MR L CEHURATR E (HRDRE Y, 4
P9I 2% o Wt o> BT & ] UL s i 3,
ASIATHHDRE2 R TH, 06 1% 7l
MREBEBLZ DL VI AN TESS, 26
BN TH- 2RO THRRE LS L (43),
=7 MTICHIST 50021 8, YA—TFHI
HYTZ L0060, YL—7HH HNT 2 L0
58, =78, W, K OH4¥sbaizhs
T2k, KEQTOOEFNET V=TI
Stz Efod ] L2 TR ATHT IO B E
ZHMLTLIhE DR EY EAMTE 5,

Blkoz s, @bz ii- 268 10 o i
FEHIREET I S 12 R B L T RE-ERBEHO
WSS EMEEHRS, BRELbicEnk
FIECOMERSEEL T D ERIZ I GIS
W L% DN AT AT B B A5 WD-XRF £ 1]
VAR T THRIRL 2 aToBe i T a0,
F B BN LWL ET S, ZorH, K
(21 EDXRF & e bl (R ot
(R HEL RN AT e T 5 2L L,
ZOFETHG N SE RO (EE 2T WD-XRF
TSR T 52 L TIEL 22,
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3, TRAF—IrNOIOE X BTtz k3
setesri

-1 AP BRI T O R LT O Tk

I TR AT & 1k, R X EEWEHC W
HLZZho Mo SHEXE (0L X#) OmiEe
& 5 ERIIGE L AR IE (R Ay ) &
LTRLAEMD I ETHD, KHROHEX ROMW
SEHMEL, FAKOGHE HUE) LB k2 A
RicH DI b Yy 7 ZpHIC L ZBINERDR, *
PRI & o TR T EOTHE X B L O b Y
HEENS, Foky, ERSHTHEIERD L OH
RO ABIERE RHOB 2 LR TEIHLEDEHET
2 SN DM ITHT L DIEN AN TE &,

E 6102, MRERMEIEE URETS - T 4B
e EOBIRPIE S Ic ko THLL, MEfiady L
& TR % $5 5 T vade R D HFBIE OV 5
BEEECERHETHS, LBV, ZRLF—4
R X Barii il (ED-XRF) £ v 7ot orbic
i, X oL F =R TR A 1 R O SRR A b
HNTESL TR, HH (1997) TRINTVLFE
et B2 ISR 20 & {14 E Lt MU B B 0
PEMBARNT 2 JChid 5 2 L & L2, BTG U
fiff %4z > ¥ — o ED-XRF (JEOL JSX-31001) %
M oTHHL .

AH0997) TiEMES E L TR-Ka, SrKa, Y-Ka,
ZrKa, MnKa, FeKa, KKa%lv, 6o
vs, Wil oo fi %, log(Fe/K) vs. St (Sr=100xSr/
(Rb+Sr+Y+Zr)), 100=Mn/Fe vs. Rb 97 ¥ (Rb*=100
*Rb/(Rb+Sr+Y+Zr)) & L £ 2 DOl o
ENTVD, Ak, Zh6HER OSSR
HMULBADEOBNBEENS b T 0y PO
D OHICHBMED R & L TIHE I S T
AMTRAY, REL, JOTFEO-HORLE TR
QOB FETOITT S C & 2, hL¥—
DHEVHER Rb-Ka, SrKa, YKa, Zrka) %
Nt = vk IR O R i iDL EOTNER D [
A Wik & HERC IS C 8T, UBIOIARD IS O
b2k il & BERROOMA (7o o F D OB (N0
ZAELTHEILRENTOLS,

AP O ME (obstd-1: Suda, 2012) %



VTHEOIBARCIEA DB 2 LY, RSN L
TEDRMEO S Z R AWML 2. I 2T
ABE L HS VHIHE (slab) % 14 0], BRI (lake)
& 11 [l L 2 2 n o Al 1 2 bk & e e
fOTEI, #E (2 o), EBIFE (CV=2 o /Aver-
age) ERML 2o, w3 Lo S W & 00 L 2y
bz M Vi RO e M L 2 5 0 7 AT D R
Benffis b (A& b, A4 S, log(Fe/K), Rb*,
100=Mn/Fe 80 &£ #% (CV) 12, 2hEFh9.8]
£1.23 (12.5%), 0.18£0.01 (7.3%), 47.9:2.4 (5.0%),
2.8620.49 (17.1%) &7 -F, FlRHYI e o
HOMIEIZE - T, HEPLEHHEES BT 5 TR
InzH, ItruThoWbcswTy—2
DF 2y Mzl obstd-l DB DIELIEI LD s
AL UEE (£2 0) BEUBLOEL, RRHN
GROREARIT 2L Tl 2L LR,

Ehe, SERIPHTC BVTIRIEH LD 5 ORIBAGE
HDIE EITHAMAGE & D L FINCF 385, EiES
fiics s ERS C ETLMAMETHY, oM
AOMWMAC BV TR, S ORETH S 0z
RofGHE2THEMIET 2 LRTER,

B2 WAL D b

WD-XRF 12 K % 5 fib 57 b7 2 e 2 B i MU 1
MRS 2 DB LI L, 2 e LR R A T
ZEET 0040, B EEDIKE T EDXRF
XA I T 200 LD L LTHRITL 2,
2T 2 B 3 o AR A S — T O i
Ml PR 2 OB L, 2o e iEmi s LT
ED-XRF 12 & % kil 2 L 2. %k 7l — 7 Kb
) YT s EERE I o bo L AFT
ok HN2-127-1 20 v =70k
A L LT3 b &L,

SR (1997) 12 & SR s 2 0SB 4 i
EFay L T3 EERIIECETL RN
12 D ¥ — i log(Fe/K) vs. Sr* ORI E D &
100<Mn/Fe vs. Rb* @ filIz & T, #Eom@ilT
K DRARANC TS AT RS, £, KRR
Bl 7oy kit 100xMin/Fe vs. Rb® & icfild Tt
6 QMMM S TILE 395, log(Fe/K) vs. Sr* @
MM TR ZOMELEATT 0y FEND L0V
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ShEeng (194), ¥4 b5, &y bbhko g
AR AEHE 100=Mn/Fe vs. Rb® @RGS0
THRANAC R R = F I ET 52 LA TE S,
2 C TR OMARIE M o TEE BT IS £ SR
OO RO 2T 52 L LA 8,
05 bzl D A 14 oo Wik & B0 o it KT 8 & B
Wil 2 2 Fzeh, HEWRE 5% (500=Mn/Fe) 2L, #
# (2 o) (LEORE Wil E b 24 e, (LEME
F = FORHEHE TN —T T L DRED T L L
Tt ZORKELZED 200Kk O
ftitt, BFIRTENTHS,

BHU : 7 F iR FHifilit - Kil - 7 ¥R - fr

i (X=34.8, Y=20.0)

MT : difiiht - Bl (X=57.9, Y=61.2)

BH @ 7F 9 AR (X=50.5, Y=38.2)

H: it it (X=58.4, Y=48.6)

T: v+ AR (X=50.1, Y=41.2)

W : RN (X=62.1, Y=46.2)

B: 7 Foikiht (X=55.0, Y=46.4)

HH: Bo i B dr (X=414, Y=46.2)

M: EHRERE (X=39.4, Y=30.8)

FS @itk =7 iR (X=62.5, Y=49.4)

O:fr il (X=20.9, Y=31.8)
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3-8 PSRBT Ao 2 L B 42 2 B P B
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PRAMLEORPERMEAE ] 26 2h s LR
Huni % L7,

EHEAIT I M o f B O BUHIART I, AR 1 ERE
(EA-1; TP-1; TP-2) &6 {4k L 2 MEG BT RO 4.
(686 k2w Tk, A&, I I TIRIEK R
(EA-1), KL IL8EF (EA-2) &6 1o 40 fanhs
22T (#2), WDXRF 2 & 3kt 4 i & ED-XRF
12k BRI, ERENOFHIC & 5 TR
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W bbe L, SEFESITIC & 2 AN B 08 0 5T el
Hrd FEDEAHEIEIC 2V TIFE L 7.

NG A0 D TR OEESHiE Fe s LK
fil4 (500xMn/Fe vs. Rb*) Z5125F, 2L T,
C ORI KT o TR E R R S WURSR
(chemical group) L@tz & O o nkaige
#3IHMA 5, Rl THERIREBO TR
14 37 UCRAD 93% I8 L, bk SO A RS s
ot idL 26 ATRED65% TH- L Zhb
EHEHT TS RO S BT E R U RRE
Kok f%IE 22 4 (85%) T, 4 HOHBIIouTI]

Wiz R RS Lk,

ARATHTIZ IS O 2 S BRE M L R B o 2 A g
QLB O bl N232 (HP-2Z EA-D) &l th
N0.2642 (HP-3; BA-2) 1w 3 4L Lo ibor i & 5 g
Ut X — 7 HTH D, EEFH T L — 7 MT
Th-t Fih, i No.1dl (HP-2; EA-1) (2aht
DHTRIAN—TOTHE, EEDHTRIAL—T
BHU k#o7:, & 612, il No.901 (HP- 2) 12,
SERIT I CIENRRE (nd) TH DANEMES TR
n=FKickt,

hEDFA—FiE, WIS St OBETET

#£3 ERMHTEEEAFCETVCEBOLLNITRROLE
Table 3. Results of chemical classification of representative obsidian artifacts based on WD-XRF and ED-XRF analyses

Chermical group Chemical group
Round  Area Antifagt ——— Round Area Artifact

ED-XRF  WD-XRF ED-XRF  WD-XRF
HP-l TP2  No3s MT MT HP-3  EA2 Nodss6  nd MT
HP-2 EA-1 No.d6 nd MT HP-3 EA-2  No.lssl HH HH
HP-1 TP-2 NoAd7 nd H HP-3 EA-2  No.l688 MT MT
HP-1 ™2 No.57 nd MT HP-3 EA-2  Nol69l w w
HP-2  EA-l Nos6 nd MT HP-3  EA2 Nod9%s  nd MT
HP-2 EA-1 No. 141 BHU (o] HP-3 EA-2  Nel970 MT MT
HP-2 EA-1 No.149 MT MT HP-3 EA-2  No20i4 MT MT
HP-l  TP3  Nols7  MT MT HP-3  EA2 Ne2ld7 K K
HP-2  EA2  Nol$l  MT MT HP-3  EA2 No2iSI  nd K
HP-2 EA-1 No.189 MT MT HP-3 EA-2  No2247 nd MT
HP-2 EA-1 No.210 nd H HP-3 EA-2  No2273 MT MT
HP-2  EA-l No232  MT H HP-3  EA2 No23s9  nd H
HP-2  EA-l No289  nd nd HP-3  EA2 No2442  nd H
HP-2 EA-2 No.325 MT MT HP-3 EA-2  No.2610 MT MT
HP-2 EA-1 No.347 nd nd HP-3 EA-2  No2623 MT MT
HP-2  EA-l Nod9s  MT MT HP-3  EA2 No26d2  MT H
HP-2 EA-1 No.493 nd H,MT HP-3 EA-2  No2g63 HH Hi
HP-2 EA-2 No.901 K nd HP-3 EA-2  No294s HH HH
HP-2  EA2 Ned32l  HH HH HP-3  EA2  Ne29sd  MT MT
HP-3  EA2 Noddld  MT MT HP-3  EA2 No2964  HH HiL
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®4 BHMTICETVCLE | EE (EA-1TP-1:TP-2) K& SRBEREBOLPHIMESR

Table 4. Results of chemical T obsi artifacts (EA-1; TP-1; TP-2) based on ED-XRF analysis
Arifict  Group A Attt Grop bt Group
Nol MT ™z M No27 nd
No2 MT ™2 Mr No2% MT
Nod w ™2 MT No29 nd
Nod w ™2 nd No30 nd
Nos MT ™2 nd No3l MT
Nof MT ™2 Mr No32 MT
Na7 el ™2 MT No33 MT
Nok nd ™2 MT Nod nd
Nod K ™2 nd No.3s MT
No.1o MT ™2 MT No.3b nd
Naoll w ™2 HH No37 nd
Nol2 MT ™2 MT No3s nd
No13 MT ™2 nd No.3y nd
Nol4 MT ™2 nd Noo M
Nols K ™2 nd Nodl nd
Nolb HH ™2 MT Nods MT
Nod7 MT w2 MT Nodé MT
No2o MT ™2 nd Nod? nd
No2l o ™2 nd Nods nd
No22 MT ™2 MT Nodo nd
No2d MT ™2 Mr Nos0 Mr
No24 MT ™2 MT Nosl nd
No2§ MT ™2 MT Nos2 MT
No2b o ™2 MT Nos3 nd
NoZl  MT ™2 Mr Nos4 nd
No2® MT ™2 MT No.§s MT
No.30 B ™2 nd No.56 nd
Mol w ™2 Mr Nos7 nd
No32 nd ™2 MT No.S§ nd
No33 MT ™2 MT No.sy w
No3 MT ™2 MT No.b nd
No3s MT ™2 No.100 MT Nobl w
No36 MT ™2 Nolol nd No62 MT
No37 MT ™2 Nol02 MT No#3 MT
No3s MT ™2 Nelwd  MT Noot MT
N3y MI ™2 Noiod nd Nois Mr
Noo od w2 ™I Nosbh MT
Nodl MT ™2 nd No&7 nd
Nod2 o ™2 MT Noo§ nd
Nodd d ™2 MT Not nd
Nodd MT ™2 nd No0 nd
Nods o ™2 MT NoTI MT
Nods ol ™2 nd No72 MT
Nod7 ™ ™2 nd NoT3 Mr
Nods MT ™2 Nelld nd No7d 3
Nodo MT T2 Nelld nd NoTS nd
No.so w ™2 Nolls nd No. 6 MT
Nosl nd ™2 Nollé MT NoT7 nd
Nos2 nd ™2 Noll7 nd No. T8 nd
Nos3 MT ™2 nd No.™9 nd
Nosd MT ™2 MT Noso-| MT
Noss n w2 Mr Nosz  MT
Nosh nd ™2 nd Nos1 MT
Nos7 nd ™ nd Nos2 Mr
Noss MT w2 Mr Nosd Mr
Nos9 K ™2 nd Notd MT
No.6) MT EAL MT Noss nd
Nosl HH EA-l w Nosb MT
No&2 ol EA-l K No#? nd
Noéd o EA-l nd Noss i
Nood MT EAl MT Nos® i
Noés W EA-1 MT Nod) MT
No#b MT EA-1 MT Nodl Mr
No#7 el EA-1 nd No92 nd
Noos MT EA-L nd No9i nd
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x4 (BRE)

Table 4, (
Group Round Grap Grap
MT He-2 nd nd
nd HP-2 BHT MT
nd "2 MT nd
MT HP-2 MT MT
T W2 M i
T W2 i Mr
MT Hi2 nd nd
HH HP-2 HH MT
nd HP-2 MT MT
MT HP-2 nd MT
nd HP-2 nd MT
MT HP-2 MT MT
nd HP-2 MT nd
nd HP-2 MT nd
MT HeP-2 B MT
nd HP-2 MT nd
nd HP-2 MT MT
w HP-2 MT MT
MT HP-2 nd MT
nd HP-2 nd MT
MT HP-2 HH nd
nd HP-2 MT nd
MT HP.2 MT MT
nd Hp-2 MT MT
K HP2 MT MT
MT HP-2 Fs MT
MT HP-2 nd MT
nd HP-2 Fs MT
MT HP-2 MT nd
nd HP-2 nd nd
MT HP-2 MT nd
MT He-2 MT MT
nd HP-2 nd MT
nd HP-2 MT nd
MT HP-2 MT MT
H ~2 nd w
MT HP-2 HH nd
nd -2 MT nd
nd HP-2 MT nd
MT HP-2 MT nd
MT Hp-2 MT nd
MT Hp-2 nd nd
MT ne-2 MT MT
nd HP-2 nd MT
MT HP-2 MT MT
MT HP-2 nd MT
MT HP-2 K MT
BHU HP-2 MT nd
MT HP-2 MT nd
MT HP-2 nd MT
nd HP-2 MT nd
MT HP-2 MT MT
MT HP-2 nd nd
nd HP-2 nd MT
nd HP-2 nd nd
MT HP-2 nd nd
MT HP-2 MT MT
nd HP-2 MT nd
nd HP-2 nd MT
nd ne-2 MT MT
nd HP-2 MT MT
nd HP-2 nd MT
MT HP-2 nd nd
MT HP-2 nd nd
No.161 w HP-2 nd nd
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Table 4. (continued)

Group Attt Group Round At Group
™ No3os nd r-2 Nod3l nd
i Nol6s  MT Hp-2 Nod32 nd
MT No367 nd Hp-2 Nod33 MT
MT No3o§ MT Hp-2 MT
nl Nod  MT HP-2 nd
MT No370 nd HP2 Mr
n No37! Mr WP K
nd Noa72 Mr HP-2 Mr
w Nad73 nd HP-2 nd
MT Nod74 Mr P2 nd
MT Nod7s nd P2 Mr
w No376 nd Hp-2 nd
MT Nad77 Mr Hp-2 nd
M Ned79 nd L3 Mr
™I Nods0  MT -2 Mr
w Nos] ™I 1P ™I
i No3s2 MT Hp-2 MT
MT NoJ83 nd Hp-2 MT
i No3s4 MT Hp-2 nd
MT No3ss MT Hr-2 MT
MT Nols6  MT Hp-2 MT
w No387 Mr Hp-2 K
n No38§ nd Hp2 nd
MT Nols9  MT -2 nd
n Nod90  MT W2 T
Mr Na392 Mr HP-2 nd
nd No393 Mr HP-2 Mr
Mr Nodod Mr HP-2 Mr
nd No395 Mr HP-2 nd
Mr No6  MT HP-2 nd
Mr No397 nd HP-2 Mr
™I Nodos nd P2 nd
ad Nodl od ([ nd
nd No.399-2 K HP-2 nd
i Nodod  MT Hp-2 Mr
i NoAdol Mr -2 MT
n Nod02 nd Hp-2 MT
i Nod03 MT Hp-2 MT
i Nod04 nd Hp-2 Mr
i NoA0s nd -2 Mr
MT Nodos [ T
MT Nodo7 M Mr
MT Nod0s nd nd
H Nod09 nd nd
nd Nodlo  BH nd
K Nodll Mr nd
MT Nodl2 nd Mr
nd Nodl3 nd HH
Mr Nodl4 Mr nd
Mr Nodls M nd
w Nodlb nd Mr
MT Nodl? M nd
MT Nodls nd HH
i Nodls  MT nd
MIT NoA20 nd M
nd Noa2l nd nd
HH Noa22 Mr Mr
MT Noa23 nd Mr
MT Nod24 nd nd
MT Nod2s MT T
MT Nod26 nd T
MT Nod27 M nd
MT Nod2s  MT nd
nd NoA29 nd nd
MT Noddd M nd
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Table 4. (

i

Hp-2

HP-2

Hp2

ne2

EA-1

EA-l
EA-l
EA-l
EA-l
EA-l

No.563

£523332288822

fee555ees

33

Z5z22352553258¢:8%
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The provenance of obsidian artifacts from the Hiroppara

(Kirigamine, central Japan)
Yoshimitsu Suda ', Moho Tsuchiya 2

With this presentation we report on the obsidian sourcing analysis we conducted on the obsidian artifacts from the
Hiroppara site group. The Hiroppara site group is located in Kirigamine, onc of the most important and best-known
obsidian source arcas in central Japan, The results of the quantitative analysis by means of WD-XRF (destructive
method) indicate that obsidian sources in this area are geochemically classified into 12 types. The geochemistry of these
types is characterized by the variations of St + Ti + Zr versus Rb + Nb + Th contents. On the basis of this geochemical
characterization, we analyzed obsidian artifacts from the Hiroppara site T and 11 using the destructive procedure. The
number of analyzed artifacts amounted to 40 samples in total, which were geochemically classified into 6 chemical
groups by the variation of Sr+ Ti + Zr and Rb + Nb + Th contents. The qualitative analysis conducted using the ED-
XRF method is a more preferred way of performing provenance analysis on obsidian artifacts is a non-destructive
procedure. Therefore, we decided to conduct qualitative analysis on 30 specimens from obsidian sources that would
also be analyzed using the quantitative analysis. The results were plotted on a Mochizuki (1997) diagram. In total 12
types of geochemical groups that w ed by the quantit analysis appear on th
i of the geochemical classification of the qualitative method is estimated to be 85% when compared wi
tive analysis of the 40 obsidian artifacts. On the basis of these results, we conducted the qual
analysis of 689 obsidian artifacts recovered from the excavation of the Hiroppara site 1. We performed the geochemical
classification on 414 obsidi ). while the rest of the artifacts (40%) remain unclassified due to analytical
reasons. The Mochizuki (1997) diagram is specialized in the identification of the wider region of obsidian sources in the
Ki hubu region: Chubukochi (including Kiri Kozushima, Hakone, Amagi and Takaharayama. Therefore,
if we are to perform provenance analyses on obsidian ariifacts from Kirigamine, we must propose a new method of
ation designed specifically for the obsidian sources of this area.

5
g
S
z
g
g
i
S

results from quants

class

Keywaords: obsidian sources; obsidian artifacts; p studies; X-ray fl ce s Hiroppara site
group: Kirigamine.

| Department of Geology, Nagasaki University
2 Center for Obsidian and Lithic Studies, Meiji University
R thor: Yoshimitsu nagasaki-u.ac.ip)
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Table 1. The number of non-obsidian raw materials from the Hiroppara sites

Hgﬁmﬂi [

Layer —————Tremoll Tuflaceous . , ——— . Fine-gained Arenia _ Shale  Tolal
Chalcadony & ook shale Chert  Acidic tuff  Andesite sandstone _sandslone _(old

1 1 1
2a 1 1 8 4 1 3 16
P 2 3 5

3 2 2
4a 2 1 3
a 1 1

ol 1 i 3 g 7 7 3 i 3 L

A JENMM MO (K2 H1~3)

Fr—biFr—tof@Eb LIl AGBTE,
Ko Lo 7 8, FEoLat 250400
1485, 1RH 2a A8 L2 O LidiE S,

BEFr—FR3MAOTFHERT (H1-1~4),
No.l (4 1-1 - 2; EA-2:63) 13, Y —7RE MM
EEEY, WERY S D, SEENEY S 5 IO
Fr—rThHDH HREGEEE, No2 (413
P §6) IR CHRIFE b ¥ s H 8L, el
WiiR#id D, SHEXRSLZRTOFr—FTHL,
Nod (14 1-4 ; EA-2-371) BRETHMES LY, %
LR RD S D, BRSSO F v — T
S, ML THKEF r— FEEYS T HO TR L (Wl
W EHED ST TEL, KA 30O THIR TEY
o % P FT D MFCE % CZI Tk
WEEfTS, TAabL, MLTWENLFYr—+ @
FEEARL 2R A OMTH D, b/ O 55 (b
H, 2008) @ CH-16, CH-19 2§l 5,

KM F v — b Nod (141-5+6: EA-2-196) 12,
CRGANOTERES (ol kbR E oD,
e % GUATHRIAROF v —F (PH, 2008,
2013 b) EIENALSD,

- M § 725+ v — F NoS (14178 EA-

2-351) 1, WG L EREW QORI ko
Fr—rTHD, WHEGTET, KHEREEY, &
WEHESAMDF+— FTHS, L/ EEBE5X

@ CH-14 I HiWT 5

TR I cda s 1 6 5, Nob (1419 -
10 : EA-2-1237) 13, KEAOROMEL Y (7T, #
iz Ut NEiED b O Th 5. K4,
ELEFGERE C2 (b F, 2011a) & L O€ L2 BURER

955 SH-21 12HT 5
FEFEBERR Y © 3 i 5, No.7 (B2-11-12;
EA-2-800+949) [3idif0T, HK T D
TH5, (TOIEWIEH AR, L RO 2 % (b
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®2 FREEEHOANUAL - SEEH
Table 2. List of non-obsidian lithic tools from the Hiroppara site 11
Upper Palacolithic stone axes made of tremolite rock D2 from other regions are added (No. 14-19).

iosal Wagnetc  Gloss
o Rock e ek Dol systom __ lest _suscoplbilty lovals RS
” v a0
Grayish chert EA2 63 o GHtG
2 Grayishchert EA2 west Groenshoray  10GYEM 1= 1 2
Similar to
8 O cie Ehd 31 Uenohara(5) CH-19
4 Reddish-brown chert EA-2 196 Dull redicish brown 7.5R4/3 1- 2 1
Blush gray and
Gray and reddsh brown sPesH Similar to
s £A2 351 dareddsh  damn 1= 2 L iR
dhart brown
. Similar to
5 Rchou bl EA2 1237 Light gray TSYIZ  1- 45 1 Uenohara(5) SH-21
MNozawa C2
Simiar to
7 Adidic ul EA-28000340  Light yellow 2sva3  1- 3 1 Uenohara(2) TU-
10.16
8 Fi sandstone  EA-2 1825 Gray 5YS1 1- 65 1 Ryile
9 Arenile sandsione EA2 1530 Brown Tovas  1- 5 1
10 Shale (oider) EA2 1686 Gray rsvan  1- 2 1
11 Chalcadony EA2 191 Light gray TEYAM 1= 1 2
12 Aphyrc andesite EA2 511 Ot biack sy¥1 g 1
13 Tromosle rock D2 EA2 2550 Light gray svir 1+ 153 1.5 Sposific gravity: 285
14 Tremoste rock D2 :‘:":E"’“'B Light biussh gray - 70 ‘Specific gravity: 2.62
HenatabayashiB  YoSowish gray- N ; .
'
5 Tremoste rock D2 - bt - 54 Specifc gravity: 273
HnatabayashiB  Yolowish gray- £ P ;
18 Tremodie rock D2 lrpyspl 1- 82 Specific gravity: 288
HnatabayashiB  Yellowish gray- - i
17 Tremokile rock D2 i oyl 1- &7 Specific gravity: 273
18 Tremoiite rock D2 ’N:":;’;‘ Light greenish gray - s Specific gravity: 278
19 Tremobte rock 02 25 LePgreensh gray 1+ 30 Specific gravity: 260

5. HBES WD Ol (i H B
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BHRETH S,

SEHERATE1E No. 12 RIEHEMET T 5 2 20 P LI
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REOLETH 7 ANL Lo, TN - SR oMM,
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Rl ¢

wyish chert, No. | No.l: E4

Grayish chert, No.2: EA2 west arca, =40 Grayish chert, No.3: EA2
5 Reddish brown chert, No.4: EA2-196, <80 6 Nod: EA2-196, <20 No.d: EA2-196

Gray and reddish brown chert, No.5, =80

No.6: EA2

9 Silliceous tuffaceous shale, No.6, =1

ara site 11(1)

Fig. 1. Microy




11 Acidic wil, No.7: EA2-800+949

100 12 No.7: EA2-800+949,

No.7: EA2-800+949

14 No.8& FA2-1825 No.§: EA2-1825

Lidov

No.10: EA2-I¢ Nol0

halcedony, No. 11: EA2-191, x50 Noll: EA2-191, 20 Noll: EA2-191

19 Aphyric andesite, No.12: EA2-S11, %60 20 Nol2 EA2SIL, x40 Nol2:EA2-511

rom the Hiroppara site 11 (2)



22550, Nol3: EA2-2550

21 Tremolite rock 12, No.13: EA2-2550, = 2 Nolx

24 Nol

20

2% No.l4 No2s

27 D2, Hinatabayashi B site, No.30, scale € 28 D2, Hinatabayashi B site, No.33, scale C No.30

29 D2, Jizouden site, No.2154, scale C 30 D2, Yokohari-mackubo site, No.263, scale D Jizouden  Yokohari-mackubo
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Fig. I. Topographic map of Hiroppara bog showing study sites (after Shimada ¢t al. 2016)
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Fig. 2. Columnar sections of the sediments along the trench
sites in the Hiroppara bog
Number beside TR-2 column is the bed classification
shown in Fig.d.
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Bed classification
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Bed 2: brownish-black peat
Bed 3 brownish-black peat
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(low-dissolved )

Bed 6: dark-gray sand

Bed 7: light-gray sand with basal
granules

Bed & black peaty sand

Bed 9: brown sand

Bed 10: brown peat

Bed 11: black peat
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Bed 13; brown pealy clay

Bed 14: gray fine-grained sand
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Fig. 4. Cross sections of the TR-2 trench in the Hiroppara bog
Sampling line A and B indicate continuous sampling positions for environment (A) and tephra (B) analyses.
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Table 2. Convertible formulas from the core section depth to
that of the composite columnar section in the HB-1A
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Fig. 6. Columnar sections of the drilled cores (HB-2 and HB-
3) beside the EA-land EA-2 sites.
As-YP: Asama-Itahana yellow tephra, AT: Aira-
Tn tephra.
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Fig. 8. Physical and chemical features of the sediment core (HB-1A) from the Hiroppara bog

WC: water content, TC: total carbon content. TN: total nitrogen content, TC/TN: weight ratio of TN to TC
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Table 3. "'C dates of the sediment from the TR-2 trench in Hiroppara bog

After Kudo (2016).
v Col yr BP220) | remarks.
Sampii average oo
Loc | Sampie o dept (cm) | THENRE | BUCCRD | e e | teom o Median ‘““,:')’"‘*
TR-1 25cm 25 grass 273 -280 - - - Modem
S0em 50 wood -28.1 870 800 730 775 (87 B%)
B81cm 81 wood -30.12 3275 3,565 3,450 3.505 (#54%)
TRZ o136 (@950m)| 495 | gass | 2008 | 80 | 645 | 585 | o0 | (71w
€6 (105-110cm) 1075 grass -28.21 1,360 1,305 1.265 1.200 (954%)
MG.4 (140-145cm) | 1425 wood | 2851 | 3875 | 4415 | 4240 | 2320 | 95.45%)
“C.3 (170-475em) | 1725 wood | 2767 | 8805 | 0630 | 0525 | 9555 | (9548%)
ME.5 (205-210cm ) 207.5 wood -30.1 8.810 9,940 9,680 9,850 (B7.8%)
M2 (210-215cm]| 2125 wood -32.38 8,815 9,045 9,685 9860 (85.5%)
M1 (260-265cm) | 2625 | grass | 2824 | 7.110 | 8005 | 7920 | 7.935 | (734%)
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Table 4. "“C dates of the sediment core HB-1A from the Hiroppara bog
Afer Kudo (2016),
deph on the . measured| Calibrated dates ical yr BP20) ke
Sample no. ;m; matenals | 5 C (%) “C date o = Em'-'ﬂb%:
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208.6" wood | .zso7 | 15.080 | 19,480 | 10.100 | 19.205 (95.4%)
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[no.QG“S.c 5. 61cm) 33%.3 grass -2822 | 2700 2.850 2755 2,800 (95.4%)
[FHMR-4(Sec 5, 78om) 3536 wood | 2445 | 12980 | 15725 | 15,305 | 15520 (85.4%)
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Fig. 11. Age model for the composite core HB-1A from the

Hiroppara bog
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Drilling for late Quaternary sediments in and around the Hiroppara bog in
Nagawa Town, Nagano Prefecture, Central Japan

Fujio Kumon "

Trench excavation and scientific drilling were performed in and around the Hiroppara bog to reconstruct the
palacoenvironment of the central highlands of Japan during the late Palaeolithic and Jomon periods. The lower parts of
the sediment cores taken from central Hiroppara bog consist mainly of grayish gravelly sediments and organic clay, and
they date from the period 30 ka to 17 ka. The vegetation during this period was alpine badland with meadow grass on a
gentle slope. On the conirary, the upper part of the core consisis mainly of black peat with sandy sediments, dating from
setation around the bog.
became Bemla forest at first, transforming into a mixed forest of subalpine conifers and deciduous broad-leaved trees

17 ka to the present indicating that wetland environments were dominant at the time. The v

from 12 ka onwards. Brown loam sediments of a few meters in thickness covered the gentle slopes around the bog since
~70 ka ago. Palaeolithic archaeological sites were discovered in the upper loam bed.

Key words: Hiroppara bog: Palacolithic period; Jomon period: peat: loam; Last Glacial,

1 Faculty of Science, Shinshu University

* Corresponding author: Fujio Kumon (shkumangshinshu-u.ac.jp)
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Fig. 1. Profile of the Hiroppara bog TR-2 and sampling spots for the radiocarbon dating
Sampling line A and B indicate continuous sampling positions for environment (A) and tephra (B) analyses
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Table 1. List of samples and results of radiocarbon dating for the Hiroppara bog and the Hiroppara site 11

. “Cdate  Cailrated doto v
Location P sample opth BUCMM o Cptia) ey BPaze) Y (caigrop) BOCode  Remarks
TR 26m  Glass  Z5om 27312015 200015 - - = PLD-938 -
900 - 870 78
TR1  S0m  Wood  Socm 2mi0a015 emao 500 T80 I8 75 puaewn -
TR Blem  Wood  8lem .30121016 76920 3585 - 150 954 35 PLD.19%0 -
2 1966 Glss 49~ 50cm ewmots seoas | e S T8 o poames -
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Fig. 2. Results of radiocarbon dating of the Hiroppara bog TR-1
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Radiocarbon dating of the Hiroppara Bog and the Hiroppara site I1

Yuichiro Kudo "

Radiocarbon dating was performed on 19 samples from the Hiroppara bog (Trench TR-1, TR-2 and Boring core HB-
1A) and the Hiroppara site I1. For TR-1 the results show that the layer at 8lem depth dates to 327520 'C BP (3565-3450
cal BP) and also that no Last Glacial sediment was available in the trench. With regard to TR-2, a sample from 49-50 cm
depth was dated to 59015 "'C BP (645-540 cal BP, 1350-1340 cal AD), and another from 140-145 cm in depth dates to
3875420 "C BP (4415-4240 cal BP). The sediment from 140-145 cm therefore belongs to the Late Jomon period. The
chronology for the samples coming from 170-210 cm ranges from 8605430 “C BP (9630-9525 cal BP) to 8815430 "'
BP (10.120-9695 cal BP). These belong to the carly and middle phase of the Initial Jomon period. In the case of HB-
1A, a sample from 985 cm was dated to 3575420 "C BP (3965-3830 cal BP), coinciding with the middle phase of Late
Jomon period. Samples from 150 em date to 12420:40 "C BP (14,830-14,190 cal BP), and 163.5 em date to 13,190£35
C BP (16,025-15,690 cal BP). These dates range from the final phase of the Upper Palacolithic to the Incipient Jomon
period. The sample from 208.6 cm dates to 15980445 “C BP (19.490-19,100 cal BP), and therefore belongs to the point
industry phase and the early microblade industry phase of the late Upper Palaeolithic. The sample from 268.7 cm dates.
to 22.940+70 ''C BP (27.480-27.085 cal BP). which is during the late Upper Palacolithic. A charcoal sample collected
from the vicinity of an edge-ground stone adze at the Hiroppara site 1l was dated to 26,550:90 “C BP (31020-30625 cal
BP), which places it to the Early Upper Palaeolithic.

Key words: Hiroppara bog; Hiroppara site 1I; radiocarbon dating; Palacolithic; Jomon; Last Glacial.

1 National Muscum of Japancse History
* Corresponding author: Yuichiro Kudo (kudo rekihaku.ac jp)
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Vegetation history and climate change during the past 30,000 years
from pollen and micro-charcoal records
at Hiroppara bog, Central Japan

Akihiro Yoshida', Atsuko Kanauchi’, Chiho Kamiya®

We have reconstructed vegetation and climate changes covering the last 30,000 years at the central highland in Japan,
using the well-dated pollen and micro-charcoal records from the Hiroppra bog. The pollen and micro-charcoal records
at the site show that alpine vegetation, such as patches of Pinus pumila (dwarf Siberian pine) and alpine meadows with
rocky areas surrounded the site during ca. 30-17 ka cal BP. At ca. 17 ka cal BP the growth of woodland began duc to a
risc of alpine tree line elevation corresponding to the deglacial warming. The pollen record at the sites shows that mixed
woodland consisting of Betula (birch) and boreal conifers covered the area during ca. 17-11.2 ka cal BP. At ca. 13-11
ka cal BP the alpine tree line in this region descended temporarily which can be atiributed to the sudden cooling of the
Younger Dryas event (12.4-11.7 ka cal BP). Dense mixed oak woodland flourished under warm climate during 11.2-
29 ka cal BP. The temperate conifers expanded during ca. 2.9-0.7, and it is likely they were frequently disturbed by fire
events. During ca. 0.7 ka cal BP-AD1918, secondary woods of Pinus densflora (Japanese red pine) increased as a result
of extensive human activity. Afier AD1918 Lariv kaempferi (larch) were planted in the arca.

Keywords: pollen; micro-charcoal; Hiroppara bog: central Japan.
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ZH YIS A 7o Ess oMMl s n s,
i, ATy LA LRIEE L0, £,
HE YA T D AR, RERERRT,
EX LM, FERL Yy SRR b B
R L TR E NS, —f, FrROL YK
FEMTRag.,

HBIA-ILHf (FEHEBA ~ 142 cm) @ 7 7 ¥ MIBETIL
HAR Y A TAER MBI RIS h s, £k,
LA 7D 7 F i HBIATHFIC < THINET
b3, —H, RTHYEBY A T D 7+t HBIAT
WA THS 2, HRIBIERETIRE 5 e 3
HA L b Tt S h s, ve s r Ty
LRSS PSS TR S g o) HHE DL
EHTHETH S, A, FEBMOS T HBIA
kT, MIFFETIREA SR ahR,

HBIA-II 45 (FRHE 142 ~ 255 cm) © 7 7 » HIQEL
LA ERB R, RSN T > /S
4 RS OB Bl s ha, X, Pz
HF R, ey UL EA SIS ALG,

HBIA-IV #f (PEJE 255 ~ 336 em) © 7 7 > HIJFT
BB Y AT, RTHVEY A T AR S, Wi
(45 F BB TRi#E O w7+ IS M 2
GG, MR TR PR Ty 8L
2o RGO 7 L HHA I H Az,

B, FWond SR, FRICOLTEATAS,
K, HBIA- 13X N0 &, 1HTIE? 7 B
TRHVESY A 7 oM I Bl S s s
VYA TAELA RIS AL EaHTS
D, Ef, W#RRETAeAYvIMNIELAGND ¥
ERIAWIRE e L TR S s (felliEa, 2013),
L##i>C, HBIAIWCHBEDEERETAShS
KA R Ay TEMRER LTS L A FBRET
0T 5 0B DI AN E SR - R L 722
HHEEE D, —Ff, HBIALI T 7 7 » B0 %
2HYMY A TD T+ bl Lz <7l 5 btz g
GOIZRL, RS A 7 AR o Bl &
fh, 6l A/Y L Fhe T, # kLD,
IHHZ I TH 5 2 L MTH 5, illkak
BT E A o sBlntl CIZfAr L - T B



ahad, ZoONMEOEELGREL T3 >l
F{Wb-oTw3 (kMizd, 2013), &£, 73 /7
o RipEc Rl S h, E6Iy rlar S
PHIMETH ZOICHL, XA VRN %A Sh
B3R ERIOL FHL < TH S D iy, B,
HBIAIT 44525 & 414 7E1E 84 ~ 142 em @) HB-1A
a7 OWSTIRT A~ GERELMR D L, KR
MTOHELNERT, Shenl ks, HBIAI
AT I - 2 GEM L SR R 5 @ b o
MADMES BEZFIELRRBDL LT, I, 4
F Ay FliFE LR E LA R P TR
& 4L AERHRIE UM E AT T - JERS L 22 2 B s X
13, HBIAL- 450§ (RIE, F (o 135 H% MIS2
BT D LR SND T L, RIETEHIE,
MIS1 ik 2 THA S, £OPT, EHERNIIHI%D
5 PIREMNE~B D Zb 325 ZoMEEkizo
TIRHE B2 em (TR E 4, 20U, REOHER
M2 5 & B 3 7 I 98.5 cm DERHT ca.
39kacal BPTHLH I L SMEL Tea. 3.2 ka L iz
B ([5). %5, dIEERIME DT L TR
HE 126em fHETREAHER L THEMZ MO 5. Zof
eIz kDD E ca.5ka £ S (145),

HBIA-IN Az 24 TR O NUk T 5 LF 5 & b
AT S PRSI THEAL, BRI S
LEBTHEAS LD, 77 Y BHTHHES 17
F - HABREIE TRy o YA ERE R
ST, HBIAT- N E KECREDZETHS, ¥
A &S AR T v, B
SRR Z 61 5 4 4 O A~ A B bR
706 O LRYORE AL U 4 B HD FERE 4 i 5
Mz fmE s, LizdtoT, 4 HULKEEREOE S
Bt andnc big, @HEBEEEIR 2 &6 T4 O
Hiah TRkl 27T 5, £4, HBIA-
WD 7 7 P RBTIRY FIY 4 7L B 2w H T
W47, 3y A Tor S rLizln T, ¥
S EHIBERETIE S F Ty P X ERONETSH S
T S RLEGC R S0 A5 FEN, Y
Y ABD s Vs BIERICEDTHY, S0l
Lk, 2AHVX AL EDA F 3y F Xl A O
FEMIICZ L OREREOR 28T, ZokI A
B L@ ETRON S LD THD,

o,
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HBIA-TIN4F 108 1 HB-1A 2 7 CT8EME 137 ~ 146
cm 1A fET BN L F RO SR 186 cm
DA bV ORI L ETOHmSIc D, FHE 151 cm
Tca. 15ka cal BP, FEEHL 164 em T ca. 16 ka cal
BP A 6T %, JRHAGURT 5 FRIE 146 ~ 186
cm OHERGIIE 2 52 L AL 24006 Offi 6 AL T
545 HBIA-NTAF LE K £ H ) {2 ca. 18
ka THZ (45). —A4, #bHOERIZ2LTIERRD
SR S, ¥ R L s L ORI
BE 146 cm) OFFRE LRO LI CHHAL TRHB L
cald ka TH5, ZOIFERERIZRS LM 126 cm
DIER (ca. 5 ka) %26 WK LT HBIA-N D H 0
SR GEME 138 cm) Zko 3k ca 0S5 ka B 45 (B
5), L##5oT, HBIA-NI 40 lits s & 2 ok
WS (MIS2) @@ S HkIl (MIS1) &)
Wik s, BlEoZ s, BIE, (M LA (R
5 ILBEEREE, MIS2 4~ MIST #1800 & Tl
W B2 6 IR B D, A F Ty ¥R D
£ 2 FHEB 212 LA ElEb 2 VBRI L, 8
Ve J BRI T 124 BT TR TH - 7 & i
Ehn,

Az, HBIA-TIAF T = HBIA-IV 4fi2 HB-1A 2
TCRBER OGRS TS WA 5, I 2T AT
DI FRINT PR & O OB R IESED S vD
T, WOE L REBIOR L E e ke, iR
OHEAHEDEL 2 h o OHEMBMA L 0D ahT,
HRE A o B e RIS AT ITOR AOAK S e &
BAOND, FEERBREUAEL #2 2O
WkIc T, MY 5 MR & (IhT5 A &
NHTHSH I, KT, HBIANH PR RS
LRz A F 0y FiliF O > 7 L HUHEH T
L HT, HHEESSAF IV FERUAO L 2
FiTD > 7P AdiE LA RSO Sk e LT
SHeNG, ZOLHkA FFOMKE, WL
B~EHOABRERZ R LTS EwA D, il
Fo k902 HBIA-II 47 s MIS2 #f kil 5 &
#aoh, £, HBIANMEAE S0 2700
Foi (PEHE 255 cm) & D FoofERE 269 cm O
Aica. 27 ka cal BPTH 5, LEdi-T, HBIANI
T MISZ BRI A S E LTEWTHS S,
WAL L 7 HBIA-NL A L2 S b2 BT, AN




1 MIS2 %50 L Tl L~ dliific s n, 1+
T+ LA D1 R ZIE LA bRV
EBHLL TR L BEL6NRE, 20 L) S MEHHE
<y MIS2 it et i < BRI SR AE T
DT 5 BEOBRSHRE s kB b2 L
E3L5, RICHBIAIVARZ S48, FTvF
FifliFl, 2eAHYMOL T AW S0 2
LTHBIG6RE, 0L 4 2EROMRIE,
AU HIEL TV Ev R k. s

2 75O LHTIEE 269 cm DA ca. 27 ka cal
BPTHD, F&ZOBREMETAT OWEELDH S
BW BIP Bk kil 7 2 il bl s s, L
7oAt THBIAIVHHE MISS (AR T 5 L B2 51 B,
5-1-2 B

(y TP2

Efrds 3 ooMiPpEMEE L IEL 2 (46), #
FEREMAF O T UF 12,

TPZ14F (M~ 60 cm) @ 7 7 > BIRETIE 44
% 4 THERTH B JES rdliFkgs (Non-Bam-
busoideac) LMHCRE G, Fi, Rl NRE
(Short cell) TS 4 72 EE T2 7 r WA
KhT, REW, Y2y FHRG ERUENCE S,
HOUCPPEERE (R HE 12 T C 30 Ji~ 100 M/ g, L
BT 170 H~ 230 Jifd / g &avd,

TP2-I1 4 (FREE GO~ 185 cm) © 7 7 > RIBETIR 4
Sy A7, g i R L TR 5 s h
Z OFIMIE RS TS, NiflaREReCiE y r |
WY AT, Uy S FERIIEEE L Tl
fu5, LiL, 0MINEIERED TE,, HPEERE
EILIITIE S 1/ g AMOUSHTHES T 5,

TP2-ML#F (FHE 185 ~ 245 em) : 7 7 ¥ BT
B YA 7, IS IRHERDN 3L IR B
N, HAKESTE Yy RS A7, D/
PRI E IS B X B, WM R
ETPZ-ILAF K DG, TEETIR 20 M/ g ZilA 5.

BFT, #onT B FRIZowTEATH S,

TP2-1 414 TP-2 LIRKGD LE LRI S5 505, o
koMo LR R 2 LR BA S hD, R
RUGIATRE o BEEF 2 M C 321 TILE 2 ERIAVEIR T 5
DICKL, BRI T eRE OO ERE RS
(Zliizay, 2013), LEdioT, TP2I#Hfo Mt
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SRS E AT RERE L A 2 & MY 5,
T ZTMGL L A BRI 1, TP AT IR %
LI TFAERTOT, FHIKE EEMREEE T3
LOTho LRAGNDN, Lhiny, #5y
WO > 7+ A DN MDD 61D Z s,
B Tzt AR FR YA FFMARERY
WECEDRCWHS XS o> TERD EAHES
13, TPZ1 oIt MIS] IXMh 3 2 kiRl &
vt ZOMSBERRGOEI LS 55 FUEEI
kil 7 740 L ZH HRK SIS TE
S, ERBAEEI LS Tk, BN
SUM A ) (HA AR (R o0l d & e LTI
1 QEARFED 2 B) 2ot LTwa e (R,
2016), £7z, Mk & QKRR TH S ILHATI
TR 7 LR BRI 10 ka X D Rk
(gD, 2013) 05, TPZIHOHED L 10ka @
B E B TR THS S,

Hhz, TPZ-I 4T B EENE (0 E ARt THE < HE
BEYsI s, W) Z L A R
FEAURTERE L 2 S EAHEES R D, SOk S Kk
BUIAgHi 2 122 A S E vl o RN OB
HO—-oThH-2RbvA LS, ZOWE LG IEEN
[HE MRS ET 52 L, 4, Fuo TP2II
MDD 80 0 LI AT 288 2 L6, TP
AHHIT MISZ (i 5 L B2 615,

It F i@ TP2-IL #4012, WP EERE ko A8 TP2-1T
WAL OO TP2 I L DI S H 2y, 20
T, WA F Ty FHR D 7 AR
BiliEh s, IO s, TPZNIMFIEE DL
SEAHL K, W, A F Ty - KR
L LP A 2R & & Uil o Sk AR S h
X5, TP, kRELA&LIcEobio Lz
ATRPEZ Lins, MIS3ICRIBT S EHL6N0S,
2 TP3

L6 5 O MPIERAG 2 E L2 (W7, &
FERE R O SHNE LRI T,

TP3-14ff (Hu26~iFIE 80 cm) @ 7 7 > BRET 44
&% A 7AW TH L, Y rAiFE NS G b
a5, £k, HHREKRETEHEY 72

T59 rROEHEhT, KR, vy SYR
LE S, F i TR R, HEERE
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EFEHT50 H~200 M/ g LFET200%~
400 T/ g .

TP (FEMESO~ 140 cm) @ 7 7 » RIBETI2
HE T4 TAMBL T, ENS s
BLT#EOENDN, 2 ORMMELES TV, &
ABARERE I & r BIF HU 8 A 7, 7o 2
Hifl ¥ 5, Linl, 208 H T,
RN SIE 2T 5 TR/ g RO BT 2.

TP (FEEE 140 ~ 190 cm) © 7 7 ¥ RIIETIE
A A 7, JE Sy iR TR R B
s, EMIBIEETIR Y R G S 4 7 I,
7 o ARSI Bl X RS, W R
WEHEE TP & D i<, 5~ 10 i/ g THERS 3 5,

TPI-IV 4 (FERE 190 ~ 260 cm) : 7 7 ¥ RIRETIE
FA Y A THMEBEL T, IR r il RN
MEL TR 50D, ZOMMHIEES TE,
SRR B REC (2 & & R 7 4 7 25T L T
HHans, Lal, ZoOMBSIELESTEY, b
PIERERIE IR 5 1T/ g RO ISRTHERS T 5,

TP3-V 4 (I 260 ~ 300 em) @ 7 7 > BIRE iz
Sy AT, Ky RN I I B 2
na, EHlENTEY TSRS T, vy
SR M X D, WUEERE R L TP2-11,
L IVAHEE DS, B4 20 i/ g 2B A THERE S 5.

BT, FHoRTHREL BRICOLTHELTAS,
TP3-14, 114, MHFOHEBEE, THORT#i AT
T 7 e 2 K G B WA EE RE R BRI 12 500 T,
WAt L 72 TP2-13, 113, IAFooHEfE L X (BT 05,
L 72df= T, TP3-L4F T4, NI GBUE, FefUic
LTI, MIET 5 TPZ HA4FL FRA Z L0 kS5,
FThbb, TPV ERE ZELMREEE T 5108
IERIRCE % 5 L MISH (b, TP3-T1 4512 Y % b
B A R L MISZ (hIIE, TP3-ILAFE, 406, 4
FIyFXUiREERL LA AR ES LRSS
BB L MIS3 1Skl 5 L B s hs,

TP3-IV #1220 T LW EER 9 AR TV =
L S MUY R RS S h D, SR b 5
R RO G £ U 7 F 2 2 a L ANER
THALILERTSUOMBMETEA TS, BT
B9 TPV 412 TP3-IV 4 & b WiHERE A5 <
B4, 4 F Ty FERD S LTS 5
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Lins, TPIIVAHZEICEI AL < kAo Y
LT A F o F R 1 0 B A
XN, TPV HF & TP3-V #atr ¥ 2l Witk
BEIERTIT 2 K 0 LS & 405 Sld» 5 MIS4, MIS5a (2
R E At (HIRF - 3, 2014 ; (il - #I9F, 2014),
LanL, bRFoOHERGERE S -5 & §5E L TR 300 em
DI 2 & MIS3/4 BIRLIZiE 62 ~ 55 ka A1
fBoh, FRGHETLI =Y AHELEL (TR,
2015) T, TP3-IVHF & TP3-V 412 MIS3 12hiig ¥ 5
Lok L Taezillss,

(3) HB-3

Lfedn s 5 DO KL BN LA (M8). &
RO SIS

HB3-14if (M~FHES8 cm 1 8 () fed): 77
YRIBTRIVIRSY 4 THEBTHILOD, FT
dFHLK R s h s, £, ST
LYyHEY A TEEETE Y OB EhT, ¥
B, v/ /RGNS N S, MYEREEIED
TRET 50 i~ 400 HiE /g 2T,

HB3-H#F (FREES8 ~ 184 cm; #@at): 7 78
BETRA Iy 4 7, ey iR e L T
B N HA, ZOWIBHIEILHDH TR, Kk
WRETIR ¥ TR R Y A 7, T 2y S RHIRE
gL ThL XD, LaL, oKL T
s, WMEEREEIE 21202 5 il / g AMDIERCTHE
B¥s.

HB3-I4F (FEFE 184 ~ 271 cm s WA k)t 77 >
RIPECEY I Y 1 7, JE& iy ThoL
Mkl X s, MM TRy gy £ 7
DI 2o S, 7o S 7 SR, FERL RIS
1%, HPHERE(REILIE HB3-H A4k D d, (RE6 07
~ 10771/ g THEET 2.

HB3-IV # (FHE 271 ~ 290 em ; W@ E) @ 7 7
RIBFCE IR Y A 7H5BE L T, kv riifie
WA SN BH, £ DRI R TR, il
FaEN TR Tho RN S B TEY, Wk
FEHREIEE 5 510/ g RMOIERTH 5,

HB3-V# (FHE 200 ~ 300 cm 5 W L) @ 7 7 8
BTy A4 THMEHcRl S hs, £k, By
i PSR GBI S, oS Y o 72 IR
S, EdREN T S R IR S € 7







oo, v/ FERILIEER L THRIE RS,
HEPPEEREAREIE IR HB3-IL, 1L IVAFE DS, BBk
Z 10 1~ 20 i/ g THERST 5.

BT, &+ B, IOV THATHS,
WP ERE T O iR, TP3CE T SHEBE L DL
TEH, 602 HB3- IHFNR T AT Rt % e
5 gD & EHO R BHizownTik, o
W3 TP3FWEMEL LV A LS, Thbb,
HB3-1 i 4 4 08 & 0 2 W w6 & 5 A ik
Zei L MIST G hiths, HB3-IL 45 12 By A UL % 5 L
MIS2 Ichithd + 5 L H A2 6, HB3IIAFIE, g,
A F 2y FUlibE B E LA 2R E GO,
HB3-IV #7A Ac BT, % LT HB3-V 3127 I8,
A F Ty FEHibEERE LB S LETA RE
B %A Wi 2 AL, wFRG MIS3 IChET 5 &
LEACTEN

52 WEERERAT O B
52-1 ik

TR2 & HB-IA B ED ki ik haTh o a9,
¥, BBHGBT 527 @2V TRTADE,
TR-2, HB-1A @ w3 40T & i 2 o8 e i 1L 0 Ak 01
LR PRSI I En g, WA
SRR, WML 7 & 512 TR2 T ca3.3 ka, HB-1A
Tead.2 ka TH O, (FIFEBICOCRSE T ED &
PERRIEAIRCE~E ) bl kLA LS. Lizdia
T, TR2-14F & HBIA-T4, TR2-14F & HBIAI 4fF &
ENFNRETS LR L EBASNnE (M
10).

iz, 2OTFHIEHDLTRTRS L, HB1A 27K
W 6 NDIRFORNIBACGE I (MIS2 #2F) ofeh
Tk (0 b, JBOREK) A BT 3 TR20
FARFHC R@o s nhn Z EAEH I NS, J4uz
i ® 55, TR2 R E h i TR2 D
£ a v (B 2016, LUFSINREE) <, it
FEAHRIE 417 ORI R 200 ~ 270 cm O
TR mAbA b LD, ZoRREEEM S S iR
S MO (TR22 2> 3 v MO 11K 6
RIS Ak M OERUE ca. 10 ka cal BP (T8, 2016)
THLIEPG, TRZ 2 7I2i2 MISZ #Fclb 5
BRpRACEDRELTUE L BbNIE. TR2ZD
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HERE A dERRic it s S ho o IR S s WO LR
(TR24 73 a V%D 13 M) {2 HB-1A THEHKE 255 ~
275 cm (RO RIS 2545 4D THS S, 2D
bk, 77 2B TR-2 JEWE 13 R & SR
nEREHOEREEIR 2 MR E A0 ST
RO L (M9 LFGTE Mo td
G, ROLIHAF—V—=Ai1t2, MIS3 56 MIS2
Wk, TR-2, HB-1A fHECIRAIRTUN 2 & 5056 /0
PERTACHERT L, MISZ #2b it bhen B 40 e A MERERLA &
O PRB, o P ORBEATIL S R BURNISS
R AREAT T B BT D & A L LR (Val.
3EWT?) AL, RRFEEOEE 280 cm (Hif
FTACSN, EOMELOTTERMY (I @ TR-2
Eravo 2 sk hizEnshs, 2LT,
TR e HERBUE TR TN - BN (11 k) &%
HEML 28, SEWTiteBi£O ca. 5 ka (4 10) £ TR
O AHER AR D M X 402 AR A BT 2,

SO b =Y =ik TR-2 D 11 Wil F R T i ik
407 WP EERE PRI A% HB-1 A O REFe A I v 0
12 % REBTT O RUPEE R I BE4E & [ B
HEWTA F Ty FFlROBEVE PV ERT L,
11 Kl T i R TR R NI & HB-1A o RB TR
ft LR L P RICERT S 2k, EAE
IZHFML v, LfdioT HBIA-INAE & TRZ-I4F
PHETI L EHLLNE,

TR2-IV 4 £ HBIA-IV 22 0TI, LFhb
H, R2AHAVED L 7T ALK 2 LS IEET
S o HILI R TG VTHS S,

LA Lo SHIc K6 =, il b oo O 1 R RE R
WERD LIS (B10), TR214f & HBIA4F
Zfefr LT HW-la #if i, TR2-I1 4 & HBIA-I #f % &
LT HW-Ib 4ific, TRZ-II4F = HBIA-NI 4% 8¢5 L
T HW-IL 42, % L T TR2IV A L HBIAIV 3 & &
GLTHW-NIE L4 5, #RGMMEERE RO
HW-Ia 4if & [d Ib 4 A5 MIST, HW-IL4 45 MIS2, HW-
LI #i¢ MIS3 IZIBERS T 5,

B, IRBCRIEIE A 22 5 A HTRHR I OB
L M EAROWEA R S ks, LbL, &
K TRBERG O T 2 1K T AR 1 R B AR
B ks, MHNHTIE L THER & Ko Sl 12555
AR OWAUARI K D E e L HERTHR Y I S R
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Fig. 9. Opal phytolith diagram from the north section of the TR-2 trench, Hirappara bog
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L 72 W EERE (A 0 BB L f
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Fig. 11. Correlation between the bog deposits and the soil sequences at the TP-2 of Hirappara site |
and the TP-3 of Hiroppara site 11

TP3- V45 = HB3- IV, TP3- Vi & HB3- V
Mk ang, Zodlicit-oE, SRR L
MR R AP R A R £ S i s (M
fi). TPZ-14f, 3-14, HB3- 1 %884 L T HLI
A, TP2-IL4F, TP3-I14F, HB3- 4 %84 LT HLA
#, TPZ-NLAE, TP3-IL3E, HB3- A2 &4 LT HL
4, TP3- V4 & HB3- IViE 288G L T HL- IV, 2
LTTP3- V& HB3- VI 2R GL THL- Vil E 3,
FARE MRS A O REUIE, HL-LHFAE MIST, HLAI
AT MISZ, HL-I ~ V4§ MIS3 1492,

3 MW IERRHERRG & IR o e, B &
A AR LB & A= B 225

UG A L B B LR R 2 [ LR L
RO MISL (52 # ) 12 b 5 HW-1a f,
HW-Ib #F 12, 58 RS BB © i U < MISL iz b %
HLAMF oo kS s, SECR, IbiFo#K & L
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TSN AT IRLEE (HW-Ib 3F) &> & o i) il DA BRLEE
(HW-la §if) ~F8 D %d ) Znt o RN HERT L 72,

Hi, BEMCTIATGEARE AR L, HLE 2 bR At
L. A7 bR G O R D X 4,
NIy OWEHD T M E OB, B
K2 LM EARSh L BAOoNS, &k,
BB 12 1t B L L TMlb > Tk
ik, HW-ID 1 Tis, BUfE Val. | & Va
BHID L MRS SO EROR ADHINICIEE £,
Z kL TR OB R AR T 2
Vit OFERE (R STEMIE TN S h B,

ARIEHRT MIS2 (AR WIREERIN) (<46 5 HW-11
A, BEPEETR L C MIS Atz
NG, i@ T2 MISZ @ il THOEIE O b AHER
DRI NS, BRIk D EREOHERS AT
BE5%5, OMNOEKE DL b -~

DM

O

2 o

b 5 HL-L




WEURTIC (it L, PR O Qi 2 L MBI Z L v
MR R R TH o7, 4, BT, 4, R
v HY, ALHPHGTAF Y FFUBORID TR
A FRABIN 2 S EMEIRLL Tk,

RO MIS3 (284 5 HW-II 72, BEpE T
U< MIS3 I2lh 2 HLA AR il S hos, BT
(S TPRETE O ALY D M 3 2 h TR RATT LR iR
KBRS RS, BERRTIERME O AL0E T 2 MY
LRI R L 22 C ol didnldnc L, &
KTz, i, A FTYFFUR, 2eHYEED
A FHARAET SWEDS, 4, TR A F
TwFFli, ol A R ELIML A WENR S
e,
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Fig. 12. Size distribution of fan-shaped phytoliths from some
species of Sasa (after Sase et al. 2015)
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Palaco-environmental developments since the marine isotope stage 3 based on
phytolith records from deposits in the Hiroppara bog and soils
at the Hiroppara sites, Nagawa Town, Nagano Prefecture, central Japan

Takashi Sase ', Mamoru Hosono®

In this paper we discuss the palacoenvironmental changes around the Hiroppara bog since the marine isolope stage
(MIS) 3 by employing phytolith records. The bog deposits can be divided into the following three periods from top to
bottom: (1) the mountain bog period (MIS1) composed of the transitional moor sub-period of the upper peat deposit
characterized by the dominant Mofinia and the low moor sub-period of the middle peat deposit characterized by the
continuous appearance of Phragmites, (2) the upper sub-alpine or alpine bog period (MIS2) of the lower peat deposit
characterized by the dominant Pooideae, and (3) the sub-alpine pre-bog period (MIS3) characterized by the clear
appearance of Sasa. The soils of the Hiroppara sites are also divided into three periods from top to bottom: (1) the semi-
grassland period (MIS1) of the black soils (kurobokudo layer) dominated by a significant signal of non-Bambusoideae,
(2) the desert period (MIS2) of the middle brown soils with very low abundance of phytoliths, (3) the semi-desert period
(MIS3) of the lower brown soils characterized by the continuous signal of Sase. It is estimated that the shift from the

upper sub-alpine bog period to the mountain bog period at the Hiroppara bog correlates with the shift from the desert
period to the semi-grassland period at the Hiroppara sites. and those shifts most likely oceurred in the carly Holocene
period. The Sasa group, in favour of Eusasa during the MISI. was instead dominated by Crassinadi in MIS3 and MIS2
Thus, it is estimated that the maximum snow depth of this area was less than 50 em throughout MIS3 and MIS2.

Keywords: Hiroppara bog; Gramineae flora; Holoe urobokudo lay

he Last Glacial: opal phytolith; Sasa

Boreal Laboratory for Phytolith Resarch

Tokyo Natural History Research Structure
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Investigating sedimentary environmental changes of the Hiroppara bog
by looking at diatom assemblages since the Last Glacial period

Akihiro Yoshida

This paper reports on the formational processes of peat bog and palaeo-environmental changes since the Last Glacial
period at the Hiroppara bog as gleaned through diatom analysis and radiocarbon dating in the HB- 1A core and TR-2
trench samples. Mixed diatom assemblages of allochthonous diatoms formed together in the HB-1A site, near the site
TR-2, during ca. 27 - 14 ka cal BP, while the ratio of allochthonous diatoms decreased gradvally at ca. 14 - 4 ka cal

semblages were

ed
- 4 ka cal BP. These data suggest that the site was an unstable depos

during the period from the Last Glacial Maximum to the Last Termination, and gradually changed to more stable
14 - 4 ka cal BP. On the other hand, the diatoms growing in a peat bog also increased
in both sites, and TC and TN ratios increased in the TR-2 site afler ca. 4 ka cal BP. This evidence indicates that the area

BP. Morcover, TC and TN ratios of depositional environment are extremely low, and similar mi;
formed at TR-2 site during ¢

ional environment

environmental conditions at ¢
changed from an unstable to a stable depositional environment such as that of a peat bog.

Keywords: diatom analysis; TC/TN analysis; sedimentary environment; Hiroppara bog: central Japan.
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Fig. 2. The landscape models during the past 30,000 years around the Hiroppara bog, central Japan
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ca. 11-3 ka cal BP (early-middle Holocene)
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Fig. 2 (continued). The landscape models during the past 30,000 v

around the Hiroppara bog, central Japan
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ca. 1.5 ka cal BP-AD1915 (Historical period)

Serious decrease of woodland by deforestration

Secondry forest

Pinus densiflora (Japanese red pine)

A Temperate conifers ( Tsuga, Cryptomeria elc.)
. Deciduous woods (Quarcus, Carpinus etc.)
o,

Wet meadows

AD1915-Present

Plantation after AD1915 ~__

Secondry forest

; Pinus densifiora (Japanese red pine)
‘ Larix kaempfen woods (larch)
. Deciduous woods (Quercus, Carpinus etc.)

Wb Wet meadows
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Fig. 2 (continued). The landscape models during the past 30,000 v

central Japan

around the Hiroppara bog.




DEHZGNS, il HEITORBIIZLRELE
fLi@mohisy, Lidt>T, TOMMCELTS
W R L TuRk L B 60D,

4, ¥t

TESFULEIG RIS O RS &5 1 5 TER 57 BT & WEk
MO HT, EEROTHTORS D 6, ZOBNE L EED
PHIZ B 5385 3 07 RN O RS AGE &g
bink ot

§930.0 ~ 17.0ka cal BP i< &, Jt# ok 10) W1 i
BULMGAABRIC LD, Ao KT SR ATREGR
5 & CEOMMIZIEA - Tk, ZOMKNEREO
bk, EREVVTIILaric LY iREATIRENE
AHERMT B E EbIS, A F T FFEHIETLTL
F2. #917.0 ka cal BP 122, BpkWoi@mgfhe ki
WERA ERT 2 L &bz, WERTIEAS FIEE
AREHTPE S AR IREAR & fe ot Z DIRBRAL X A H
e fhu, SEARTRARMSHENRT 2 K9k 5,
#111.2 ka cal BPIZ%% &, #okilo ARk
LIz, b olie ERET 5 MRS Kk
%, WS S O LA ML L, REN TR
BoMERSHSmI N, Fh, A FTYFFHEEPR
A MO RPN EE T D K o
72, #3.0~0.7ka cal BP TRA¥ SV, Yk
AR RSN L 2z, E Az, IR
EUSE Iz 0.7k cal BP LRI (L, #H
RIFIZE 27 A7y SRHHIRT S E L, &
D LR ADE L, SR HU A L L 7,
ADIOIS fF 12 (25 AT LB 7 o Wibkae
fibhtz,

IDRICATRY 22 FisBi A NREIE ol
W, IRKGRMRE k52 DRI E I 5% 3 T
Wi ET#2 2 LoTEDRIBEHE L WRZEL S
Ao, THUE T L R RO T,
IR ETHE S 2 Lo TED NRNIF— ¥ 2w,
Thbb, A7uY ey OB, HEBICLE
O NBEGT OYREA % R S 05 Pz BT
R RO E 22 TH B,

LEAHI RS ) AS51 — PEMUBNE & HITL IR % W) 5 5
fohizi, B E KR O®ES NS SET S

At ETLAYL, KRTHERRLI I, WER
ST BT X D IR L RIRTARH D, W
LML L WA D, L L, MBI —
¥ &flatrbe, SaiORIN &2 IR T
HIET, kDIEICHNe 2 oMo RS E G
FHIEATMEEAS (SHIED, 2011, 2014; M-
#A, 2013; &M, 2015), 5#, 0k AERE
DB IEAT A BT b AUE, & O (dEitED
oA OMEIC RS Lo L SN D,

MEE

AR %1z S b, TILIERPE O Kl
WA B SR o u TR s S &
THwv:, BEGRPRRLURE Y Y—D 2y v 708
AT A XL LTI, AMRIRTEK 22 ~
27 MR R PR AR M AR 2R
F(S1101020, HFRfRLEDE W) OMERIZL-
TEBENA,

SR

Andersen, K. K., Azuma, N., Barnola, 1. M., Bigler, M.,
Biscaye, P., Caillon, N., Chappellaz, J., Clausen, H. B.,
Dahl-Jensen, D., Fischer, H., Flickiger, 1., Fritzsche, D..
Fujii, Y. Goto-Azuma, K., Gronvold, K., Gundestrup, N
S.. Hansson, M., Huber, C., Hvidberg, C. §., Johnsen,
8. 1., Jonsell, U., Jouzel, J., Kipfstuhl, S., Landais, A.,
Leuenberger, M., Lorrain, R., Masson-Delmotte, V., Mill-
er. H., Motoyama, H.. Narita, H., Popp, T.. Rasmussen,
. 0., Raynaud, D., Rothlisberger, R., Ruth, U., Samyn
D.. Schwander, J., Shoji, H., Siggard-Andersen, M. L.,
Steffensen, J. P, Stocker, T., Sveinbjdrnsdottir, A. E.,
Svensson, A., Takata, M., Tison, J. L., Thorsteinsson,
Th., Watanabe, O., Wilhelms, F. and White, J. W. C. 2004,
High-resolution record of northern hemisphere climate
extending into the last interglacial period. Nature 431
(#7005): 147-151. doi: 10.1038 nature02805

Clark, P. U., Mix, A.C. 2002 lce sheets and sea level of the last
glaciall maximum. Quaternary Science Reviews 21: 1-7.

T Gd-J00Cis b TRERE - 0F BY 2013 T
FPULRIEING IS IEE 3 a7 IR 317 5 Seii it e
BUE R IR TRERBINL L AL 32



21-29

AR PPREE 2005 TilicE S, 141p., HO,
LRt

FIACBIMC S o0l 1993 DRt o iTiE s, 556p.,
WO, MR 2

Sasaki. N. and Takahara, H. 2011 Late Holocene human
impact on the vegetation around Mizorogaike pond in
northern Kyoto basin, Japan: & comparison of pollen and
charcoal records with archacological and historical data.
Journal of Archacological Science 38 (6): 1199-1208.
doi:10.1016/.jas.2010.12.013

Vel B - BIEF @ 2016 TIEFPULIGRINT, (RGOS
& AP DRI EERE (77 4T — 1 B O Heday
Wi & Atz MIS3 LIEEO BT L8 — | NFF Wi -
ESIFIEE « BR3S - IO - ZeOCT ki TR
FPULeR RIS &5 07 5 S AL — LR
1 ~38 3 PR I R ), B AR
WLERL v —

Stuiver, M. and Grootes, P. M. 2000 GISP2 oxygen isotape
ratios. Quaternary Rescarch 53 (3): 277-284.

Tsukada, M. 1988 Glacial and Holocene vegetation history-20
ky to present 1114 Japan. In: Huntley, B., Webb 111, T.
(Eds.). Vegetation History. Kluwer Academic Publishers,
Dordrecht, pp. 459-518

ahak MW 2000 THEE L RITEL 247p., dUGC
e

AL - SR - & - SO By AL -

TAHE— P - SEMEAFY) - AL 2011 TSRBRVLTE
HINHER DL - At & 2Rk
S e EIRR 2N Y % bR THES
f#s 20 (1) 2 27-40

L - SR 2013 TEBRULS PR GORTIE
KB A & S22 RO IRHMRER & HETEZIEARE ~ D §
W PR 64 (4) 1 155-172

AL - % ARBIE - LEK - HIRFECRR - (PRER
2014 TWOKM O ESIINC B0 B MERTE &
U7 Ay @R PR, 23 (1) :
21-26

S, 2015 T AL ) kORI IS 45 1 2 TRL
BERE TIHG R 1 112

S 2016 TIRFFRUANGEIOC B 2 HERE T
YIS HET AR BARR O HERRUT ) NFF B - B
FURES « BGAY - IR, - Snr b TIEF
WP 12 35 1 2 s AR — LSRR |
JO~GE 3 AR (R, WG
fipffe v ¥ —

SIS - BRSO - B TR 2016a TRRFPELANE
W12 813 5 HERSTHT & BB T & el i 3 15
SEMOBE 2 & AR, ANIF R KBRS -

AR e IR 2SO TR

iz 3 0 2 SN BIE — K ORBF | ~38 3

RMTEMSM CRMEID, WSROI
P

Yoshida, A, Kudo, Y., Shimada, K., Hashizume, J. and Ono, A.

2016b. Impact of landscape changes on obsidian exploita-
tion since the Palacolithic in the central highland of Japan.
Vegetation History and Archacobotany 25: 45-55. doi:
10.1007/500334-01 5-0534-y

Walker, M., Johnsen, 8., Rasmussen, S. O., Popp, T., Stef-
fensen, J. P., Gibbard, P., Hock, W., Lowe, 1., Andrews, I..
Bjiirck, ., Cwynar, L. C., Hughen, K., Kershaw, P., Kro-
mer, B., Litt, T., Lowe, D. J., Nakagawa, T., Newnham,
R., Schwander, J. 2009 Formal definition and dating of the
GSSP (Global Stratotype Section and Point) for the base
of the Holocene using the Greenland NGRIP ice core, and
selected auiliary records. Joumnal of Quaternary Science
24: 3-17. doi: 10.1002/jgs.1227



Landscape and climate changes during the past 30,000 years
around Hiroppara bog, Central Japan

Akihiro Yoshida'

We have reconstructed landscape and climate changes around the Hiroppara bog, central Japan, using the pollen,
micro-charcoal, phytolith and diatom records along with a robust chronology, in order to provide valuable information
for inferring past interactions between humans and the environment. The pollen record shows woodland landscape
changes around the bog as follows: 1) during the period 30.0-17.0 ka cal BP, alpine vegetation, such as patches of Pinus
pumila (dwarf Siberian pine) and alpine meadows with rocky areas surrounded the area; 2) during the period 17.0~ 11.2
ka cal BP, mixed woodland consisting of Betula (birch) and boreal conifers covered the area; 3) after 11.2 ka cal BP,
dense mixed oak woodlands flourished around the bog. On the other hand, the phytolith and diatom records indicates the
local vegetation and water-condition changes at the bog as follows; 1) under dry and unstable sedimentary environment
during the period 30.0-11.0 ka cal BP, meadows of Pooideae dominated at the bog; 2) during the period 11.0-2.0 ka
cal BP, Phragmites and Pooideae grassland flourished in wet and stable sedimentary environment; 3) after 2.0 ka cal
BP, grassland consisting with Moliniopsis, Povideae, and Phragmites developed at the bog, under the dry and stable
sedimentary environment. The palacoenvironmental records, therefore, indicated that the landscapes around or at the
bog changed drastically, in response to the global climate chang
Palaeolithic strongly influenced the prehistoric human activ

s. We can suggest that the landscape changes since the

es in the area,

Key words: landseape; climate ehange; pollen and micro-charcoal; phytolith; diatom; central Japan.
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Fig.6. The landscape changes (left: Yoshida, 2016) and archacological chronology (right) around the Hiroppara bog
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Correlations between the landscape changes and the sequence of
human activities around the Hiroppara bog

Jun Hashizume'', Yuichiro Kudo’, Kazutaka Shimada®

We have reconstructed the archacological chronology around the Hiroppara bog, central Japan, using the results of the
archaeological excavations during 2011-2013 season and former investigations, in order 1o provide valuable information
for inferring past correlations between human behavior and environmental changes.

Since 1989, results of general surveys identified seven prehistoric sites around the Hiroppara bog. Taking these results,
we began new excavation at the Hiroppara sites | and 1l and topographical survey on this bog and around it during 2011-
2014. The archaeological record shows chronology as follows: 1) during the ca. 38-32 ka cal BP, at the Hiroppara site
1 carly phase of the Early Upper Palacoliche (¢-EUP) industry with edge-ground stone axe and trapezoids, 2) during
the ca. 25-20 ka cal BP at the Hiroppara site I: later phase of the Late Upper Palacolithic (I-LUP) industry with bifacial
points, margin retouched points and a blade core, 3) ca. 10-5.5 ka cal BP: early phase of the Initial Jomon to beginning
of the Middle Jomen with potieries and lithic industry containing arrowheads and grinding stones. A character of Jonon
and e-EUP artifacts assemblage indicate the Hiroppara site I functioned as a campsite and obsidian acquisition and
lithic production location. On the other hand, no refitted lithic tools and flakes are available in the Hiroppara site I, and
this suggests that this location used as a very short term of stay.

The pollen record from the Hiroppara bog shows that alpine vegetation surrounded this area during the 30-17 ka
cal BP. The alpine landscape of 1-LUP (point industry at the Hiroppara site 1) was a favorable
obsidian raw materials on the ground surface. Growth of woodland started at 17 ka cal BP due to a rise of the tree line
elevation corresponding to the deglacial warming. Only one siemmed point have been unearthed at the Hiroppara site
11, the archaeological record of this period is still unclear. The pollen record shows that dense mixed oak woodlands
flourished during the 11.2-2.9 ka cal BP. The many times of accupation during the carly phase of the Initial Jomon to
beginning of the Middle Jomon (the Hiroppara sites | and 11) possibly reflected the human adapiation for such broadleaf’
forest landscape. The e-EUP industry (the Hiroppara site 11} designated as a lithic manufacturing workshop tightly
connected with obsidian acquisition among source areas, but no pollen record at the Hiroppara bog older than 30 ka cal
BP.

We can suggest that the correlations between landscape changes and human activity around the Hiroppara bog. These
issues require further study sbout ar I sites and pal especially older than 30.000 cal BP in and
around the Hiroppara bog.

uation for gathering

Keywords: Hiroppa
paleoenvironm

site group, archacological chronology, Upper Palacolithic-Jomon period, correlations between
and human activities.
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Landscape changes in the Central Highlands and
human activities for obsidian procurement in the Upper Palaeolithic

Kazutaka Shimada'

Upper ithic hunt therers i i exploited obsidian sources 1400-2000 m as.l. in the Central
Highlands, central Japan. Previous studies have suggested that the last glacial maximum (LGM) decreased human
obsidian procurement in the source area because of its high altitude. However, the relationship between the £
of the LGM and human responses in the source area based on convincing evidence from the paleoclimate, obsidian
provenance data, and archacology remains poorly understood. This study examines the correlations among pollen record
datasets for the past 30,000 years from Central Highlands 1400 m a.s.1.; more than 85,000 pi of obsidian provenance
data for the Chubu-Kanto region; and chronological sequences of Upper Paleolithic industries in the Central Highlands.
The synthetic analysis can reconstruct historical changes in the human-environment interaction in the Central Highlands
during the Upper Paleolithic. The combined data shows the carly LGM constraining the procurement activity at the
sources; an increase in active human responses to the LGM cold phase; changes in the land use of the source area in
the terminal LGM triggered by the app of new lithic technology and the reorg ion of mobility ranges. The
human adaptations to the LGM conditions around a latitude of 36°N were complex.

Key words: climate change; obsidian ; Upper Palacolithic; the Central Highlands: resource
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