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1. FC&IC

SCERRF A RN R HRIS I 72 25 T ISR 26 (OF
W23 A~ P 27 4F) [k b — BIRBRBR O LINAZ
(2EED BRSO | (WFJERF - /NEFIR)
g U TE BB X ORI 2%
i BB AT | (WA R ITZE >~ ¥ — 2013 ¢
2014) DREFREMIITER SN TE 2. AHETIE
JRJE R E IR 3505 2 NBIRE O 57 & 7o 7o B %
BICT 572012, IREREOHERRE & IRIFEC B 5 ke
B B O W T ERA T 21T o 72, frohik
R EERRARGEERIC X D, O E oM RINEHRE L BKR S +
JE AR 2 AR L, IRFREFEAR R 7= (MIS) 3
VIR [ R L s 31 A i B & B BRI 2
L ChiARE A OB ZHET 5. &b, BoNh
R EERRRFLER D — IS DOV TIE, T TICAREICB VT
g (EE2 2013) LTwb

2. AEMIBOME EHEE, RIROBIE

AT 7 R OTE S, HIlEFEIE2 5 Ak
WA Ldkm (3 B 72 B2 5 1400m A3 AL 18 3 2 55
W & ZTOBEERTH L (K1), BEEERICIZES
b OEWHBIAA L, TSI LT [ BEEE
EIEN D (WA RFBIEATIZE L > 5 — 2013). %&b
WEOTEMICHEET S [Ty 3V L] O@BHRTIIENT
&7z 1444m 13, BRARFERBEAONIZEL > ¥ — (2014)
WZhEw [IREAE] 95,

IR EGRE X, X < H Y Moliniopsis japonica, 4 7
J ) X A Calamagrostis langsdorffii, 3 > Phragmites
australis, 3 71 X% 2% Rhynchospora alba, .7 7
X Scirpus asiaticus, 71 Y% A7 Carex dispalata, & X ¥
% Thelypteris palustris, 3 A 3 8 Sphagnum spp. % &
WS % BEARBEEMNIC S 5 BN Betula platyphylla, /)
%7 ¥ Hydrangea paniculata, A X Malus toringo 72 & D
BRI EAEST 2 (EHIZ A 2013). WEH O Z 5O
EHH AL R EDORAFEIC T b LD, Eh SIS

il:)'f7 74 MY ARFEE
HT E&%ﬁﬁ FEAE
fEINR AT
FLFEE VL“@’E % (saze@opal.plala.orjp)
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E1 mREHiE EHPHRBM A OB (E#E S (2013) (CHIERE)

E L HBEOEFE T web ¥ 2 7 A0 HEUE SN2 d D& L THEK

PITREARAY, 4T HVXYAPESHLRY, I X
TrER I VOBELETIRRERD SNV, TD k)
AR S R R T R R WA AR S AZ L T
5 EEZHN5. WIFIZIEE/N A A & 53 15 2
W 100 ~ 150% DA FETHE ) LAY “EARHEIE ~ O
ZET 5. BEICIERNACHEZKRIEERD ST,
J BB & ORI 2 #E L Twb. BEOAL
THER TR £ o 72 iRIK I IR 220K & 7% o TIRE/N D
ez %+ A FRICAAR TN EGR T 5. JRER
JECIRIKIE DR EHR I b %m0 A THERDIC X
BB D - 72 (B 2014). ok 2#fEs
W TIAL L 72 A IR OMERHC ISR IR N A S ES 2
KADVENZ EHPERO—DE LTHb o TV L
BaNL. BEOBEHERESTIEY 5~ Larix kaempferi
AL L7AiMRH T I X F T Quercus mongolica, 7N1)
¥ Kalopanax septemlobus 7 & O % 3L TE/ 2SIRAE L
ZDOMIKRIZIE 7 = 4 ¥4 Sasa senanensis (F~ ¥ 44
B Eusasa) AL LCW5 (KifiZ2 2013). REEH
HBIC BT B AR O 53 A1, 760 ~ 1600m 1L
(V&3 R 3EBIAR), 1600 ~ 2400m A3 HE &5 14 (S 348
), Z LT 2400m Ph EAEILHAC K S (e i 2
1985), THUIHEZIE, FRATHbEE LA RS AIE L
ZOBAKEAEIZI A F TR EN D R D ERELTEBM LI

T T, HWEBASTOES HRGE B A4 ARl
DHATOWTNTE L. Fr BB 5 A A FHi
MOGATEIC L S &, IIHH TRBFARIZE S T5 A A
FRESES EABLIZONTEA LEE LR T3 7T
FXER S VXY AE AT HIXRX, X 0%
Al L) PEETAHIHICLS (FHIFH,1997). 1 F
T F FHRHI S 7 KBS HEAL L7 A4 AR
T, A AFHEPHIC LD 2 Z0EG1E, HEIREL RS
EE, FAEREAEEC e BT SR L, WEEER (IR 1)
EEUETIE, A AREPHRIZIEEAESFTY ST
BHEH» D &b 2 LSS (Hartlyl973). L7225
T, HrECHERINS A A0S A X FHEY D —
By 72 HARIHIE LTV D LR 5.

JRJE MR (AL#E 36 BE9 45, WAE 138 EE94r, BEE
1400m #25) D A v ¥ 2 5 (BT 2002) 124EF
BRI 63C T, ZThuddbiEEi)il (64C) IiZZE L
T, N (68T) LR, HWE (IC) kR
REV. F 2, Ay Y aKEED S RO iR (MD
X 536C - AT, bl (607C - A) L /hsl,
fie (55.3C - B) &iFIZF L, F/2M=%E (453C - A)
IDREV. L7zdo T, JRFEERbIROR =R
WEEALER - BERICBLT W B E VR BAT, A X FOHJFA
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FEWPILRANNT, KRG IR 334F 2 440 1 S A B g & SRR 2 e AR

JRL B I R IR A A B O 23 A BT A 5 1
L ERHICEUL TS, b, FriEoRKES
ROBHNME L LR 7 B (BER 1.630m) 2T
7T0cm A2V S5 (HIET - M 2009). R EEE IS
FAMEBEROBMEZ WA, 7 <A Y OESLRE
KA HA7% LD 50em ML EDRAHEERSTEI N
5.

I #
-1 LEEFEHEEE

3-1-1 EEEEOKR—Y>J 1A (HB-1A) A7

HB-1A 2713, ®i#k (fEiI32, 2013) CTHE L7
N L F 2 (TR2) OHEAD S 2 miT LEER M (14
) TEMA—Y > 7I2E)fHoh3Rk0aT7od b
D1oTH%. HBIA I 7134 350cm £&T, FEHD»S
TS Hd§ 5 B (M~ PRI 186cm) & Ay BEIE D
AR TS R % T HE (R EE 186 ~ 350cm) (2K
gL o5 (K3). RRFERT ZHIT7 LG
F£ 138 ~ 145cm I2—RT 7 I xR H ¥R L b
it —H, AL UVBOWEIOBT S TR E
CHLEIAHIHBEOWIEE R IR E 5. FAUH
& LTE, %R 985cm T ca. 39ka cal BP, #E 150cm
T ca.ldka cal BP, #J¥ 164cm T cal6ka cal BP, #E
269cm T ca.28ka cal BP 28 5T\ (L 2014).
B, WEEBARSHN CH V2 Uk 496 (%5
270cm f$3%) T BW BEPHCIRKIL AT T 2 o K
RO LNz (K3). ZOlE EOEMRD ca28ka cal BP
THAHI LMD, ZOKIUFTTAIBR Tn 775 (AT
26 ~ 29ka, MJHI - Frdk 2003) TH L REMNH 5. il
VBRI IAT (S BREE AT (TER), BREE, W EERRIK)
&L CEA 4em MR CTOM S N R 2 7225, @
% EOEAER TS T B TR TIEE 5 T3
Wt L7z

3-2 RIREEBHEREEE T IRE

3-2-1 HiEH 2 (TP-2) DLEE
TP-2 ZJEE/N EORGIALIE T 5 5 5 PR 2 T8 B
CHEBEINAEX 1 (EAD) o THL (K1).

ZOMBEDIE X 245cm O LHERF I, Bz iRE 35
EEARE (MFR~RE 60cm) LBEEENLE T LT
+J8 (60 ~ 245cm) 2 shb (M4). E#F+
JE xR~ 16cm 2% TP-2 O 3A TG (B KFEE
WAWEsEt > % — 2013, LLF5UHER) © 18 (MX
FCEYOBERE), WE 15~ 60cm PSEARTED 2 fg
(RESCHEACED & I IH A 2R O W& TE) (Y
5. —JF, FEtR& BE 60~ 100cm 25 TP-2 ®
FARTREO 3R RESCREARRY & I IHA # R o
WER), TEE 100 ~ 190cm 2R T IO 4 8 (1£111H
AERRY O WERE), WRE 190 ~ 225cm 23 HEA T E
D58, & L THRE 225 ~ 245em AL O 6 g (14
MBASRRREDOLERE) CHYT 5. &b, BE
220cm fiE (TR-2 DA TR O 5 G TH) 12 AT 254k
165 5. AHPIEERRAR ST H UBHE Sem RIFE CHRILL 72,

3-2-2 H#EmM 3 (TP-3) DLiFEE

TP-3 13, JRJE/NEAREMRE AR ) 1 U 72 85812
B9 5 5 IR R AE S T BRI E S 72X 2 (EA-
2) ORWILTHL (KM1). ZOMEEDIE S 300cm D+
HiEix, BzlRe 35 LR (h#E~ 80cm) &
ez e 35 T RE (80 ~300cm) IZ =45 &h
% (5). LRI~ E 20m A% TP-3 DA
TR (IR RFERRAIEY » & — 2014, DLTFBIHE
) O 18, HE2 ~80cm AHEARLED 28 (WX
RAREDOWERE) (T4 T 5. TEHTREIE HRE80
~ 170cm 75 TP-3 DAV D 4 Jg (LU HA 2R R
WA ERg), HREE170 ~ 190cm 23R @O 58, HE
190 ~ 235cm A3 AR T D 6 g, W 235 ~ 270cm A%
HEARYLEO TR, 2 L THRE 270 ~ 300cm A3HEA 1 g
DYITAET B, ks, PRIE 140cm A58 (TP-3 D3k
RO 4RG) 12 AT IFEH T ADB oMK % 7R3 (]
BRFERMAOMIE Y Y & —2014). F 72, 200 ~
220cm 435 (TP-3 AT D 6 Jg) 1IZRIIEE O f
BEASAE S . R EERR AR 0BT H BABHE Sem RS TR
7=
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4. WEYMHBREITOTE

T JEHEAR B BURH B AU 2 w722 U (650C, 6
RERTINZLY) 12X D, —J7 BRI a R kR 2 1
WelsEI X ) AR & o0, R (2008) 12
TR ERA (DUT, EERRMEEE) 2l (10
~ 100 ¢ mW5y) [ L7z F7z, BEEREETIEICS
WCIRERRIREEE (Bt 1g 4720 oRiY) BRRIKED)
ZATHEE (2000) (CHEUTRD7 &b, MR HERTRE SR

IZOWTIZIEE 2cm Z 212G KELRME L7,

5. BHREZE

5-1 &S h7-fEmEERRiF

Rt S 7z B P EERAK OGBS TR 2 X 2 12
AR 1 ~93 A ARG AR O 7 7 > BIEE R
T, 123X HYBEAT, 3-433v /5147, 5
BAAXESAT, 6~913FFEI AT THbH. 10~

121370 v F VATREORA v N HIEERAT, 11 -
225 rHifts 47, 10320 THs. 13~ 2513
A A RHEM AR R AT, 13~151FF M, 16 ~
8y Y/ r 79 19 ~ 22135 rBI(FHE T £ 7)),
23+ 2413 e Y oNH 2513 2 O il oD SR e S DR EE 1R A
Th5b. 26 THFRMBEFORY 2 ) ORI, 27
X3 VBT E R LRI TERANC S RO /N ERE
A3AHEBATHL. 2813 YY) FyEE XiEh5
EEFRAA TR 2SR O JE 1)\ JRLIR 2SR A5 BN 12 EH 1 3
ZH AR GEEE 2010). 29 ~ 31 IGEFEAREE T
LRVERRKT, 29137 7Y X — MROEREE, 301
7 ) VAT EBCROERRR, 31134 T AR RO HER A
Thb.

5-2 MEMHBRARELE

5-2-1 KEEEOKR—Y>J 1A (HB-1A) 37

FIZ[A AR AR (7 7 2B J#EOLF, 7 7
IR EWERD), [ A AR MR B (DUT, 4
R iR & EEE) OBREICI DX, LA S 4 D0kl

2 LEERHEES LUBEESLEES, SHKRE S h A2 EVEBREFOLEEREEE
1~9: A4 AFHEWRMEREE 7 7 Y REBEK (1:2: ASTYEIA S, 3:4: I3 VRIAT, 5: AAFEIA T, 6~9: %%
BEAT), 10~12: 7T v 7 UATRE KA~ MIEERRA (1112 ¥ rifigty 47, 10: Zofh), 13 ~25: 1 FEHEHIE
EIREERIK (13 ~15: F U 16 ~18: 7Y ) 7 7 H#l 19~22: 558 (FHIEF 4 7), 23-24: eI nHEl 25 ZDih),
26 : A AR v 2 ) IREERRIK, 271 3 Y IB O TR v LI IREERRE, 28: Ax U 7 HH 29: 7 7 7 — MAIREBIK,
30 : 7 Y VA EBCIREERRIR, 31 @ T AR IREERER
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EEMRART AR L7z (R3). BUF I & iy B MR AR
YA R

HBIAT# (#hF~RME 82cm ; B~RBERKROR
i) 1 77 VEBETIE, XAVE S A THEED)D
RIS ENG., —F, GVIESA ST E ALK
WENnw, 72, ¥ HES A TV 7 FIvidsiagge.
ERRIREECIZ, X YN Bl UM vy ) T
RS nvg i g W s L Chii s s, —F, &7l
DY T F VIEHIER) THAGG .

HBIA-II 4 (BREE 84 ~ 142cm; #tE - 518 - 248 - B -
iR, ICRVEOAERER, R v (R
) ORKRE) 17 7 YHBETIETYIE S A THESD
OB E NG, F/2, GVEIATOI I
E HBIAT W ICHARTHETH B, —F, XAYIESY
A 7DV 7 FVid HBIAT IR THL 228w, H
GO S/ Sl o DA L N o ol e e QLA - o VR
Nz, w7yt sh, £, 57
BoOBIIZE TEB8CTHECTH L. —F, FEloy
7 F Vid HBIAI #f i R TH Wil T TlT & A BB
ma i,

HBIA-IT 4 (%P 142 ~ 255cm ; k¥ @Y v b (F
BER), @R, KETov b, BEaiRr, mKa
YU N, B@migi, L Umib, GREMT. A5
B, o RME) 7 7 YHRRRIIE A CRIBES N v,
AR IR TlX Y ¥ 2 & 7RI MBSO e 1 12 B
HMEnhs, —J, #rMzpoF el vrdomiz
LA E N,

HB1A-IV 47 (BB 255 ~ 336cm ; 48 A B 1,
W E, 8, AREWORME) © 7 7 TRy
TBIAT, XHYBIA THARE R, BT
FETHHE DY 7 F VWO @ IZFEO 5N 5.
SN TR TRETr 78, v 7 74l
DY T FVHARGIZH LD,

DTS, & om3lEE:, FRICOVWTER THD.

HB-1A 2 7 TR OB 25 LiBix, it L7zt
W AR5 O HB1A-T %7, HBIA-IL % & HBIA-II %7 1 2F
IS T 5. S TIRBRFEBET 2 2 &h5RER
B WO AR E S, R EERR AT (RIS L 7oA
RO A FHAEN L. o3, HBIAIIL 4 L4813 7 7

VHRIBECTHYIESY A S, EEMEREETY S oY
TFURROLNEWT LT, HBIAT- I3 & K& L
B d, VR EREIIAREERY TS,
R O —REMEZBALICAE S T ORI~ D HE A B
R O O TR O A & 0 S EEREIE O H B AINE
BRI S NG, Lzdt> T, 9 ER ek
PR SN L, BIEBEREEE & THHEO
WD CHAM MR L T2 & 2RET L. T2,
HBIAII % D7 7 Y HBETIHHE S 4 7 L FERICR
SRAXIBIA T, AVIBRIATOY T FIVIIBDTE L,
S IR CldA F Ty FFHEB OB TH 5
vy ) Y RAGESIEICRE SN SR, FER, b
FINO Y 7PV BIERRICED THH». 202
six, AFITVFFHER [T FVYRALE) DAt
A AR Z L CRERAEDOR L ZRT. T0XH
7 P R AR R L R L o KU BR BTG LT
Wb E#Ez Hbhs, HBIAI %7 B HB-1A 27 1
FRERCHREE 138 ~ 145cm WCAET Ak Y IV MNET
I T OIS H 725, O TIRHEE 150cm T
caldka cal BP, [F##E 164cm T ca.l6ka cal BP »%%5
NTwa. s OEH» LA L THE 55 HBIAII
HiF BRI EMRMEIX ca 13~ 19%ka TH Y, ZhidsB
L ZAOK R I m , BRERAR R 7 — ¥ (MIS)
20%FICHR L. Doz s, BIFE, LA LI
LS A 5 FR R gL, MIS2 #2112 B v i & LA
EBUECHY, £ F TV FFERDIO A 2 RHild %
BLAEEERVEBERMAD KL, {BIEO LR
T HEIBO CHETH o2 EZ LN, KIS
HBIAI#f & DI B IFHTE7 7 VEBETI <A Y
IBE A THEEP DM ENLA, FVRSA
THFEACHRE SN W LM THE. T2,
AIRREC & CRIHDSHABR 86 L CRRIL S a s, Z o
BIKOEELBIFE LTATH VBRI DL EEZ
Sh5b (EHIZ2 2013). L7z4%> T, HBIAI# Tl
HADEFRETAONS L9 % X< HY & EEREE
F LT A FFHEY % & Lo b R I RELA: AR 7 ke L
el eEESI NS, —7, HBIAILIWTIE 7 7 v &l
HOXHAXEY A TDOY 7 FUHE TR THS
PIZHFNDIZFT L, YIRS A 7S D i I B
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FEWPILRANNT, KRG IR 334F 2 440 1 S A B g & SRR 2 e AR

Hah, S5, aVEIA 7Oy 7 Fuidmdidrn
BIFICHNNEHRETH 5 LW TH 5. Sl
F R/ b QU N DAY 11 b NP G A i B S F Q2] g g
INBA, ZOBRBRKOTELMFEE LTI VEDPEL
BMboTwseEZHNL (32 2013). 72, 7
) Y RMPERNCRB SR, SHIcy oy s
FUBHBETH LD L, X FTVEPEL LG
LEZONLFEMDY 7 F )iz HBIAT ISR TH
LAUZEE. 7B, HBIAII %R E S N2k E 84 ~
142cm @ HB-1A 2 7 OFf453 T T HNFID W EKEEDS
WA U YRF OBE 2 ZR Y. Thool eh
5, HBIA-II 47 Tl i 5 o> — RF 09 72 52 95 b R0 B 95 i 3
PO DO TROWADE AR E ZALERZRILD S & T,
Vg AFTYFFEBETARE LA AR E
B TR R DS ke L 72 2 e S HEE S LS.
HBIA - I # OWEIE, T2 11 A MIS2 #E12k
BT5EEZz0N5Z N5, (2IT%EHM, MIS]ICHE
%5, TORT, KRR S v R AR A~
BOEDLDLH, ZORAEZHIE T 7 HE 84em XTI
B2, FOHFEMRUL, 3 7 HE 985cm DAL ca. 39ka
cal BP THAHZ LoHMNEL T ca 32ka LHEE S NS,
HB-1A a7 THEROHRS 5 TEBIE, MY ERA
T O HB1A-IIT 4 T 2B#8 & HBIA-IV Al 3 5. &
CTIEAREOWEER LB 2RO BRKIRD S n
DT, KELIZBERREOBLZ RvwiZE v, iR
DWADHEY ZLICL Y ZNOOWMEBERI L EIND %
T, WERTEADIRERh A WA RE T )s
W INIzeEZOND. NEERHFEEIRH B L 72
CORHNCOWT, WSS 2 REEER RN 2> S A0 A58
ENDBTHAHH. LT, HBIAIIL W T REIIEE 1
& FRRICA F T F FHRD ¥ 7V SB35
5—HT, YHFEEGDAF TV FFHEBLSO A AF
WMDY 7 F VDT E A LRO BRI & THRHEDT
bND. ZOL) A AFOY IV, LT L
D EOSRBEREZRBLTVWAEVWZ S, Eitlzk)
(2 HBIA-II #f BP0 MIS2 2RI E T2 L £ 25
M, F72, HBIAII WSE SN2 a 7 EH5 O T (8
B 255cm) & ) TALOEEE 269cm D EALAT ca28ka cal
BP TH 5. L7zA - T, HBIAII % F 1% MIS2 Hi

FIIFEFELLELTEIVTHSI. BEoZ ern,
TR R, MIS2 %08 L ClE & Iy R RICH
D, 41 FITVFFHERLDNOA AR ZIZEALEE
GwnA AR Z S ORESR L TWwWEE2 bh
b, DX RADE < H, MIS2 1 B3 B 2f I X
HRBRBEDAL E TR K DAL 2 IR O TR ASHIBR S
NBRWIZH o722 EHHEE S NS, KRIZ HBLIAIV i
EHHE, AT YIBEO Y 7 FIOVSHBEICRBE S5 2
ECHEMOTONS. Z0L) HARBOY S,
W I T OSBRI SHE L Twd e wr X9, [H
WARRE SN a 7SO L, IE 269cm DAEAH
ca28ka cal BP TH 1), F7zZ DREEMNET AT OWHE
PED3 D B KL T ADRIMBRSHIRE NS, Licdso
THBIAIV #fZ MIS3 Il b B EEZ BN

5-2-2 RIEREEEREE, HiER 2 (TP-2) OLEE

B S 3o EEBRAN ZRE L (K1), %
B OB B2 UVIZEE Y.

TP2-14 (M~ 60cm : B () fat) 77~
REETIIT YRS A TPESTHH05, 5 7 BRHEIR
bW IR S NG, T, FHIEREECIZYE S
A T2FEeT 55 rRMoOESZHT, FEM, v/
FA L BRI S . MY EEBR AR B TR T
30 5~100 7518 /g, 48T 170 5 ~230 Hifll /g % 7”9

TP2-I1 4 (PR 60 ~ 185cm ; B t) © 7 7 » Kl
TIEHHIES A7, S rlEFHRIEAHE L TRO 51
5705, OB IO TRV, SRR ETIE s
FRSHFE Y A T, v S RHNTITER LR
Ehb. LaL, TOMMBEIIMD TR, HEER
REIEIZIZIE 5 L /g Kl ORMETHR S 5.

TP2-IIT 4 (% 185 ~ 245em ; #@fat) : 7 7 VAl
TR YIES 47, 5 rmEbRIEI 3D BRI
MBENS., GREEcRy rBYyYES L7, v
7 FHRIE HICHBICRIBS NG . R EERR R
W TP2I W &Y<, THEBTIZ20 5 /g ZlizR 5.

LT, S omdHEREE FRICOVWTER TR,
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The development of Sasa (dwarf bamboo) and the
Kurobokudo layer (melanic horizon) around the Hiroppara
wetland at Nagawa in Nagano, central Japan

Takashi Sase *, Mamoru Hosono? and Fujio Kumon?

Abstract

The Hiroppara wetland (1,400 m asl) located in the western region of the Kirigamine highland develops within
a mountain zone. In this paper we discuss the history of the the Sasa group and the Kurobokudo layer on the basis of
phytolith records from deposits in the wetland and soils of the adjacent location. Although the Sasa group in favour of
Eusasa in the marine isotope stage (MIS) 1 was dominated by Crassinodi in MIS 3, it disappeared in MIS 2. In addition,
Gramineae flora in MIS2 was characterized by the dominant Pooideae. On the other hand, the Kurobokudo layer
dominated in MIS1 had not formed during MIS 3 and MIS 2. These developments suggest that the Hiroppara wetland was
located in the upper subalpine zone in MIS 3 and then in the transition area of the subalpine and the alpine zones in MIS 2.

Besides, it is estimated that the maximum snow depth of this region was less than 50 cm throughout MIS 3 and MIS 2.
Keywords: Hiroppara wetland; Gramineae flora; Holocene; Kurobokudo layer; Last Glacial; opal phytolith; Sasa
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Emergence period of pottery in the lower Amur River
Basin, Russia (2): Preliminary Excavation Report of the
Oshinovaya rechika 10 Site (2012-2013).

Jun Hashizume ", Igor Ya. Shevkomud?
Kazunori Uchida® and Maxim V. Gorshikov ?

Abstract

The Oshipovka culture complex is responsible for some of the earliest pottery in the world. Moreover, the Oshipovka
culture complex is an important case study of the relationship between environmental change and human behavior during
the transition period from Pleistocene to Holocene. The goal of this study is to examine human behavior as determined
from the Oshipovka culture complex. The purpose of this paper is to report on the results of our investigation so far in this
area.

Since 2012, new excavations have been carried out at the Oshinovaya rechika 10 site by a joint Russian-Japanese
research team. This site is located on the terrace near the confluence of the Ussuri and Amur Rivers in Far East Russia.
The excavation revealed six layers; the lower part of layer 4 holds the most artifacts dating to the Oshipovka culture
complex. Pottery fragments and more than 270 chipped stone tools have been excavated, including arrowheads, bifacial
and unifacial points, microblades and microblade cores, spalls, scrapers of various types, unifacial tools, flakes and cores.
We have also recovered several pebble tools including an abrader, a stone weight, and a hammerstone.

This new research expands our understanding of site formation processes and lithics reduction sequences of the

Oshipovka culture, which we will continue to research in our future studies.

Key words: Pleistocene-Holocene transition, lower Amur River Basin, Oshipovka culture complex, Oshinovaya rechika
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x®3 BEFAIBEODEFHAX

ARZE

HERE 132

Ex L x| M EX i s | fiisiEM

(mm) (mm) (mm) | A% (maf) (mm) (mm) (mm) | K ()

AR (REFRJEH) 9.24 7.39 7.31 261.22 VIV Az (REARILR#ET) 415 3.01 2.38 15.56
7.73 7.01 6.31 17894 493 361 2.58 24.03

8.79 8.01 7.06 260.14 4.62 3.32 271 21.75

7.63 711 6.25 17744 4.38 3.19 248 18.13

9.74 7.50 719 274.87 422 3.29 2.71 19.69

8.86 792 7.05 258.90 422 3.21 248 17.58

8.61 8.26 753 280.26 4.30 3.19 243 17.44

8.96 7.62 713 254.76 4.36 314 263 18.84

7.68 6.86 5.39 14861 450 3.35 267 21.06

7.71 6.77 5.71 155.98 4.30 3.09 2.37 16.48

FA4 X (leifgE) 10.25 8.81 7.14 33742 452 347 2.69 22.08
8.33 8.07 7.03 247.32 453 3.56 244 20.59

10.10 8.54 6.86 309.66 467 353 2.65 22.86

9.28 847 6.67 274.37 4.80 344 2.70 23.33

9.28 8.26 6.49 260.35 4.59 341 2.71 22.20

10.23 8.96 7.10 340.58 446 3.38 2.75 21.70

10.02 8.94 7.32 343.16 VIV A (REFEAR) 4.60 3.70 3.00 26.72

10.04 9.17 7.58 365.22 4.80 3.50 2.70 23.74

9.92 8.54 6.83 302.81 4.50 340 270 21.62

9.54 8.55 6.55 279.60 440 340 240 18.79

9.29 8.81 7.67 32852 4.70 3.20 2.50 19.68

9.37 8.37 7.00 287.30 5.20 3.80 240 24.82

10.70 9.09 743 378.19 5.00 3.20 240 20.10

1097 9.28 7.36 392.11 4.80 3.50 2.80 24.62

10.02 8.77 7.20 331.11 VIV Al (REFILEA) 540 3.20 2.50 2261

9.96 9.00 7.04 330.26 5.30 3.60 2.20 21.97

9.58 840 6.28 264.47 540 3.80 2.30 24.70

9.97 7.97 6.27 260.74 5.10 340 2.70 24.50

10.15 8.63 6.69 306.68 5.20 3.70 240 24.17

1091 9.65 7.65 42149 5.40 3.50 2.80 2769

9.56 8.70 6.64 289.02 4.80 3.60 3.00 27.13

10.34 9.22 7.34 366.21 5.30 340 2.70 2546

10.07 8.78 721 333.61 5.20 3.30 240 21.55

9.56 8381 6.97 307.22 VIV Al GRBE EE 1977) 6.30 4.20 3.50 4847

9.46 845 6.79 284.05 VIV AECHE (FRKHEL & 1977) 5.80 3.90 340 40.25

10.76 9.60 759 410.30 VIV AR GRS _ e 1977) 5.40 4.00 3.20 36.17

10.31 8.58 7.22 334.24 VIV XL (%ﬁih— = 1977) 490 340 2.90 25.28

9.49 8.32 6.65 274.78 VIV AR (FR &= 1977) 4.50 3.20 2.50 18.84

10.55 891 7.26 357.15 VIV A (UHE L?'— = 1977) 4.50 3.10 2.60 1898

9.10 848 6.38 257.65 VIV AReME (eI nd::’ & 1977) 4.50 3.30 240 18.65

FA4 X (BFH) 1351 | 897 | 581 | 36847 || v~ AWM (ReARE e 1977) 430 | 320 | 270 19.44
11.29 8.21 494 239.63 Vv A (EREIE _HEE 1977) 440 3.10 2.60 18.56

12.78 8.99 4.69 282.00 VIV AR (B Eu‘?a 1977) 4.30 2.90 2.50 16.31

10.97 8.68 5.25 261.62 Y X (EE HE 1977) 4.20 3.10 2.50 17.03

9.22 7.81 5.24 19747 VIV A (FRRE _ EE 1977) 4.30 3.00 240 16.20

14.06 9.77 5.50 395.39 b= XK (ﬁfé‘i(ﬁ[fﬂﬁ%ﬂi) 491 4.00 2.81 28.88

10.38 7.68 4.36 181.90 6.43 3.84 2.56 33.08

10.32 8.22 4.65 206.43 751 5.23 3.24 66.60

1093 845 543 262.46 7.22 4.76 3.25 58.45

11.64 8.85 4.34 23397 740 4.84 3.14 58.86

FAX (FHER _FHe 1977) 9.70 8.90 7.70 347.88 7.14 481 3.22 57.87
FAX (uyx j:raa 1977) 8.60 8.20 7.10 262.03 5.84 3.99 2.54 3097
FAX (KR4 _FHeE 1977) 840 790 7.10 246.57 541 3.85 2.50 27.25
FAX (E$_HeE 1977) 8.80 7.80 6.70 240.67 5.66 3.80 2.33 26.23
FAZX (7FI Y _FHE 1977) 8.90 7.70 6.20 222.36 5.55 353 2.55 26.14
FAX (THEryar7 _HE 1977) 8.20 740 6.20 196.89 VOV AWK (EEEJER) 7.00 460 340 57.29
TARX (Rfky A X 1 7; = 1977) 8.20 7.20 6.10 18848 6.50 4.00 3.10 42.18
FAX (WED 3475 7? 1977) 7.70 6.70 5.00 134.99 6.60 4.30 3.00 44.56
TAX (BREB_HE 1977) 7.20 6.60 5.20 129.32 6.60 4.30 3.20 4753
A X (M 335 _ 1977) 7.80 6.60 5.10 137.40 6.50 4.30 2.80 40.96
T A X (Hh ‘”‘liidt 9 _ e 1977) 6.90 6.20 5.00 111.94 6.80 470 3.60 60.21
74X (ke ke _%E 1977) 6.90 5.90 5.00 106.52 6.50 4.30 3.00 43.88
TAX (TITHH ') HE 1977) 7.20 6.10 4.70 108.03 7.20 470 340 60.21
FAZX (BAERTAH_EHE 1977) 7.60 5.80 440 101.50 7.00 440 3.00 48.36
TAZX (FZKE_EHE 1977) 7.10 6.00 450 100.32 6.80 4.30 2.80 42.85
FA X (XyA4 X _ il 2009) 5.50 4.50 3.30 42.74 7.00 470 3.30 56.82
% 4 X (CHOUSEN SHU_ H (1 2009) 6.70 5.10 4.00 7153 6.80 4.20 3.00 44.84
% 4 X (PEKING_ #1111 2009) 7.30 5.10 3.30 64.30 7.00 4.60 3.50 58.98
FA X (FRAHE _ il 2009) 7.30 5.00 340 64.95 6.30 4.70 340 56.87




SRALREFZROR A & 7 WP UL 2 15 2 MSCRER P 0 < 2 D FI

RB& L] IEX | fiiSEM Ex B B | SN
(mm) (mm) (mm) | AAH (mad) (mm) (mm) (mm) | AH ()
VIV AWK (REIRJEA) 7.00 4.50 3.30 5440 || v~ A L2RBEIK - WakE (REARILRIERT) | 4.09 2.94 2.39 15.04
7.20 4.50 3.00 50.87 493 3.68 2.28 21.65
7.00 4.80 3.30 58.03 477 348 262 22.76
VIV AR (RERE) 7.70 481 3.06 59.31 440 312 2.26 16.24
7.65 5.16 2.96 61.15 4.09 3.29 257 18.10
791 4.82 2.96 59.06 418 311 2.37 16.12
7.94 5.10 2.94 62.30 440 3.24 249 18.58
7.63 438 3.16 55.27 457 3.27 257 20.10
7.57 496 3.23 63.47 454 3.37 2.68 21.46
7.09 459 3.58 60.97 4.26 314 217 15.19
7.16 433 3.07 49.81 V= A LA - oK (REPIRER) 7.10 4.79 244 4343
7.19 3.95 3.31 49.20 6.62 4.23 2.87 42.06
7.18 461 3.16 54.74 6.57 4.87 298 49,90
VIV A Al (REPILEH) 5.23 3.75 293 30.07 6.49 454 2.60 40.09
5.26 3.15 2.60 2254 7.03 471 3.16 54.76
5.36 3.38 242 2294 7.05 4.26 2.96 46.52
5.04 3.69 2.53 24.62 6.66 4.28 340 50.72
5.25 3.65 245 24.57 7.02 410 3.16 47.60
5.16 3.25 1.60 14.04 6.97 429 292 45.69
499 3.19 2.71 22.58 6.80 4.39 3.06 47.80
442 3.29 263 20.01 6.96 455 3.26 54.03
4.23 3.09 2.36 16.14 7.08 4.58 3.76 63.81
443 3.24 2.15 16.15 7.04 443 3.04 49.62
722 4.38 3.36 55.61
3l .}Q
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LY S/

x4 BHFEELIAIBEOEFHA A&

" . N E= 5 | fii5 K
i il m | ) | m | )
H BACRET | MSCh 250 170 150 334
2.80 2.00 1.75 513
B 4 | BEE | Mschhs 11.35 563 242 80.93
9.31 5.84 291 82.80
7.86 455 314 58.77
8.88 487 2.20 49.79
9.10 5.28 148 37.21
9.99 6.10 1.33 4242
11.47 5.95 348 124.29
9.24 496 354 8491
8.82 446 2.80 57.64
1154 5.76 344 119.66
B E | PR | MSCT 718 466 | 450 | 7880
7.35 3.95 3.67 55.76
6.66 3.98 3.20 44.39
6.07 3.76 378 45.15
494 315 235 19.14
417 232 279 14.13
4.05 315 293 19.56
3.56 3.07 2.62 14.99
4.19 3.33 3.38 24.68
412 3.09 3.46 23.05
742 4.74 372 68.47
7.88 478 355 69.98
6.81 4.60 4.17 68.36
7.28 5.40 490 100.81
RRHL | pALRiT | MCT I 436 | 315 | 266 1912
hEAchEE hHAEE hEREEE hHAEE
5040-4869 5040-4869 4570-4422 4523-4422
=k)] B (EER) KigE L ARl
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BRACHESZ R 2 & A 7 R BF VLRGN Hb 32 B 1) B ASCHRH U 0 ~ 2 OFI ]

EYE RO ALRE T3 3 ~ Smi TA 2 ) /NS S BRI E
FN5H. KEGE LB T 15 ~ 100md & TRAH Y, H
B E FRM DT A ZIZETND Db H o7z HER
BT, 19mi TEAERNIZE .

34 FAXEREEFOVA X0

BUEDT A X HEDMHHEDOY 4 XAz 5 LN
S5ITRY. BT ¥, %AWk 34 ~ 140miF T
DOIEYRH 5. BAFMTH LY TY VT AFE, Ktk
WIRIRRETIE 15 ~ 35miE TOWRTH 575, R (B
) RETII I3 ~43miE K& 2D, KIZEFT24
WK S 72 IRETIE, 14 ~52miE TR T 5. 2
NEpALSEsE, 14~ 64miE TEMEAILL =Y, 3k
ARPNZIIGE T 22%, FNICHIRLTRE L 225480
otz LI TR L72HEE, 22 ~5TmiE 2 1),
WIREE L D K& S oo/ (IBBHIZA 2015).

COREREDNS, BEAET XX ORAMED 34mi 7 DT,
iR OB 4 77 7 (5) OREHAET 30mibl
R BAEOBERI O 4 XHPHE Az Uiz, TAMY 7
V7 X F OWAIREE T DR AAEIZ 52mi72 o 7225, AL
LTENIRLZSEED 64mi 2 EE LT, 60~ 70
milh b % BAEDORIER O A XHPAE Al L7z, 2O
EE AR L ISR O A XD E R BRI L R L7
Z OIHEE F TR O 7 X HUR AL T 09 A
AR CThDE (6, XM6), MR OLE L@
R EALRE 1, 7 ~ 19mid TEFAERY, 8 SO g
EOHYHEWHTIE 2 ~ 26miT/hS CBAERICEEFNS.
KiEE LTI 4 ~4me 20, HYEEXDIZX
EL{ o THHMOY 4 XbEHEN L. BHREBGE T,
7~ 16mi CE AR E E

4 £ =

4-1 RALEE DB D 5 & - BXEFRAIED 5
FREA D HEMF A

L E O RACFEED SRR %2 A S &, MSCRCHTH~
I OIE I TIE, =7 IR ) OB EIC
mz, ¥4 X@e7 AFHEDO~ AFHOFIHHUTITEE

Wb TW TR EAVRIR S N7z, ST 2175
72DIZ 4 BEFEDOATH B, ETOHRPFTT XAFHIEH
HMELTBY, F4XEd 3@EHTHELL ZomH
BEED R S1E, YR OFET I Tld~ X FOFH A3 8
KHFbRTCW R iEEZ R LT 5. %S k23R
D05 &) YT, TEZETLL OEBTLED
Tu—F—YarkEiL, < AEAHOEEEE K
MICHERR L CW L DD 5. & RALET T, 7
AXWEDOTI L M T HBEMIHE. COLkH) %~
AR T O TR OE R B & ORI 2 R
BNCHE L T BED D 5.

YVIEIER, MEHRAREROEKIIKEIRALT
WBBIADH B A (& HHE 1986, FEAIIZFE RO #EfEH),
AL T O T md D hodz. 727210, BB
FO—EOFFENZ X, FEG AN L E R 0 fALREF-5)
REMNKABIFO 7 7 RRACEF I T T2 FE S
TEH (#1981, 1983, 1988), ¥ VIEOFIHISH -
CZLIRMEETH L. TEEIRSRALE I E LTE <
MtL, 70—5F— a3 VIZXB2BIMABL VDI,
TU—7T—a VIZXBMY ZIFLH»Z v, LI
FIHENTW/2a Y77 A POBREVERLE T WA
BEED B 5. B 2 SR OF LA DT ORI A%
ol L, SHROMEBEELE Lzw, B2,
IAXAFR=yba, $rragAHELTns2s, Zh
LORDENRED LI IFIHENTWDh, BEILT
WS ZELSBOEELRETH 5.

4-2 #BXEFRETEA D S hED~ X DFIA

WME L7254 XEDOY A X55hi%, BUEDFIERE
RO A X554 L IR 5 &, MU IIBED K
B8 B S oA o 72 4 4 ZIBICBUAE O L [
MOREZOHDPHEEEIN Tz, FETHLED
PHEMOER E Eie 5 AR PP HE O 4 X541
Hotz. TOTENL, BELL YA ZBIZELTI,
FESCREACH IR 321203, A % BRI & 2 REML 2 SE
CoTwlaiEELIEHTcE 5. 2oz kit BTk
M (2008, 2011), Hili (2009, 2010), Lee et al. (2011)
T EPRIE LTV 5%, SENIEE SO RILET T
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x5 RETAXEROEFHAX

ARZE

IS/

B& L] JES | fiiSEM Ex B B | SN
(mm) (mm) (mm) | AAH (mad) (mm) (mm) (mm) | AAH ()
TAF (7Y _ B HELEN) 543 4.11 4.28 49.99 7AF (RBERAT) 6.42 468 4.20 66.04
5.25 3.57 3.63 35.61 6.04 4.65 4.18 61.44
5.34 3.95 4.24 46.80 6.72 5.03 471 83.32
4.98 3.39 3.90 34.46 6.48 4.75 4.23 68.14
557 353 4.09 42.09 6.90 4.80 4.30 7453
TAE (Fv X _ g EHERER) 6.57 412 4.26 60.35 6.64 4.80 444 74.06
6.78 453 4.79 76.99 6.80 4.88 447 7763
6.53 3.88 4.36 57.81 6.74 4.96 459 80.30
7 AF (7% _ S RAHETER) 6.09 501 423 67.54 6.79 477 4.39 7441
6.87 5.14 467 86.30 7 A% (AHEE AT 7.28 567 5.04 108.87
6.36 521 4.20 72.83 8.00 546 483 11041
713 5.64 527 11091 727 5.24 5.06 100.88
5.67 474 4.14 58.23 798 5.52 5.14 11849
6.25 4.85 4.25 67.42 747 5.26 492 101.17
5.46 4.27 3.39 41.36 747 548 5.04 107.97
7 A% (REEIHAR) 7.09 453 4.79 80.51 7.31 5.21 4.79 9547
6.87 4.84 5.06 88.05 7.73 5.38 5.25 114.26
7.31 4.68 5.04 90.23 6.96 542 491 96.93
7.00 4.54 4.90 81.49 7.85 5.22 458 98.22
6.65 442 4.82 74.14 X TV NT XX (REARUL I LARHT) 4.46 2.66 2.74 17.01
7.07 4.63 5.26 90.11 507 297 3.31 26.08
6.87 445 5.04 80.64 5.30 3.39 357 3357
6.93 477 4.95 85.63 446 3.06 3.56 2543
6.76 4.30 4.65 70.74 513 3.38 3.86 35.03
6.93 381 4.52 62.46 449 3.03 3.30 23.50
7T A% (REFRIEH) 7.27 5.79 6.00 132.17 4.39 267 2.95 18.10
7.00 5.60 597 12247 5.31 3.16 3.60 31.61
7.22 5.86 588 130.19 441 3.09 3.24 23.11
7.31 5.63 6.06 130.52 453 3.00 3.24 23.04
8.14 5.30 6.21 140.21 5.10 3.37 3.76 33.82
6.91 5.50 6.39 127.09 X TINT X (REARILILIARHT) 4.58 315 3.52 26.58
7.39 498 5.74 110.55 4.46 3.03 3.36 23.76
772 5.03 6.12 124.37 4.38 298 3.33 22.75
6.49 541 5.64 103.63 4.09 2.35 3.03 15.24
5.69 4.99 5.66 84.10 4.31 2.99 332 22.39
TAF (REFRRAT) 6.81 4.44 4.79 75.80 457 3.08 346 2549
6.27 4.18 442 60.62 433 294 3.39 2258
6.89 4.37 497 7831 441 2.69 3.08 19.12
6.31 4.56 4.80 72.28 378 3.22 3.22 20.51
6.73 4.06 465 6649 || ¥ 7V VT X FHLR 4.24 2.86 246 15.61
6.58 463 515 82.11 (REARVL I LIARHT _ FSAF ) 4.39 2.99 246 16.90
7.15 4.29 487 7818 418 2.99 2.65 17.33
6.95 465 497 84.06 4.38 2.81 222 14.30
6.74 443 484 75.63 3.88 312 2.85 18.06
6.46 486 515 84.62 3.85 2.98 2.74 16.45
8.25 5.34 5.31 12242 3.69 3.05 2.79 16.43
6.30 451 3.86 57.40 4.32 3.06 246 17.02
6.65 478 4.29 71.36 3.65 3.05 2.84 16.55
6.91 478 4.38 75.71 4.28 3.04 2.68 18.25
7.33 5.36 493 101.37 XTI T X F R 5.32 3.69 317 3257
6.77 513 4.78 86.88 (REARUEL I LIARMT _ B K3 542 343 3.35 32.59
6.31 4.78 4.39 69.29 5.38 3.07 3.06 26.45
7.20 5.37 5.14 104.00 5.27 3.27 3.16 28.50
6.59 4.89 4.52 76.23 XTI T X F R 5.46 3.96 340 3847
7.10 4.82 441 78.98 (fhZ2 1 L 32 1T 5.06 341 3.34 30.16
6.95 483 4.30 75.54 543 3.50 349 34.71
7.10 5.14 4.99 95.30 5.19 352 3.30 31.55
7.10 5.22 472 91.55 471 348 3.32 2848
6.76 4.76 4.68 78.81 452 282 282 18.81
6.90 5.15 4.70 8740 4.60 2.86 2.68 18.45
7.33 4.89 440 82.54 453 313 281 20.85
6.85 491 442 77.80 453 287 252 17.15
6.72 5.02 477 84.21 453 3.01 2.70 19.27
6.59 5.15 427 75.84 4.62 291 2.53 17.80
6.55 4.86 422 70.30 440 3.01 248 17.19
6.48 4.76 443 71.51 418 2.63 2.25 12.94




SRALREFZROR A & 7 WP UL 2 15 2 MSCRER P 0 < 2 D FI

Ex ik H | ffiZHEH E i HES | fiskEH
(mm) (mm) (mm) | AAFE (mof) (mm) (mm) (mm) | A (maf)
X TV INT R FFKEH 583 | 375 | 364 4165 || Y 7T XRWok (Fhs)IE5E L NT) 461 | 284 | 253 17.33
(Rl %1 B 52 L) 597 | 381 | 362 4309 473 | 295 | 242 17.67
508 | 315 | 309 2588 455 | 294 | 269 18.83
YTV T WK (REARULLIHRNT) 615 | 399 | 401 5150 460 | 308 | 27 20.09
543 | 370 | 372 39.11 420 | 271 | 235 14.00
593 | 368 | 375 4283 |[ ¥ 7y v 7 XF 50 (ReARIE LI#RIT) 662 | 450 | 411 64.08
575 | 415 | 411 51.33 453 | 310 | 308 22,64
558 | 415 | 4.09 4957 494 | 349 | 349 31.49
526 | 406 | 4.00 44.70 503 | 353 | 345 3206
X7 YIT R FWAK 607 | 346 | 330 36.27 445 | 331 | 342 26.36
(REAR VL ILIARMT _ AR 629 | 361 | 337 4005 || ¥ 7Y V7 XF AL 425 | 270 | 248 14.89
602 | 366 | 348 40.13 || (REARILILHRIT _ ARFA RS 448 | 285 | 244 16.30
607 | 340 | 321 3467 440 | 276 | 270 17.16
558 | 375 | 363 39.75 402 | 283 | 238 14.17
543 | 369 | 362 37.96 419 | 281 | 286 1762
566 | 371 | 373 40.99 389 | 275 | 273 1528
606 | 359 | 344 39.17 382 | 279 | 282 1573
526 | 363 | 366 3657 467 | 267 | 251 1638
608 | 369 | 357 4192 401 | 277 | 272 1581
XTIV T AFWAK G IIESELLIT) 598 | 367 | 360 41.35 412 | 278 | 262 1570
604 | 387 | 355 4343 || YT YN T XX BB - W 626 | 375 | 358 4398
519 | 329 | 303 2708 || (REALLILI#RAT) 665 | 410 | 401 57.22
524 | 366 | 337 3382 567 | 395 | 373 4372
521 | 375 | 324 3313 518 | 397 | 340 3659
533 | 368 | 312 3203 442 | 353 | 316 2580
531 | 361 | 341 34.21 450 | 343 | 272 21.97
483 | 357 | 321 2897 552 | 381 | 290 31.92
451 | 260 | 279 1712 449 | 352 | 316 26.14
488 | 292 | 264 19.69 567 | 370 | 362 39.74
424 | 295 | 272 17.80
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®6 EFHEITIXBEREOEFI M X—E

LY S/

=3 S B A = ot ‘kl A

wie | won | owom | G5 | BOPES MM wws | owon | owom O | E RS |
€& 3 | RALRET | MESChiiieaE 3.89 261 2.70 14.35 H Y) | IR | AR g 6.07 357 378 4287
379 2.14 1.99 845 533 278 2.86 22.18
3.35 1.94 1.97 6.70 6.05 352 379 4224
372 2.06 2.08 8.34 5.96 291 345 31.31
3.69 2.29 1.98 8.76 6.38 3.60 371 4459
4.10 2.82 3.18 19.24 5.52 211 318 19.38
4.04 246 282 14.67 5.60 291 3.62 30.87
441 271 224 14.01 4.26 303 3.39 2290
H Y | pALRET- | MRS g 410 2.65 275 15.64 5.20 2.35 344 22.00
355 2.70 2.60 13.04 457 318 3.04 2312
450 250 255 15.01 5.64 324 359 34.33
405 2.35 2.25 11.21 771 390 3.69 58.07
4.00 250 2.20 1151 KEEE F | RACFE Y | Mgl 5.45 314 341 30.54
3.80 1.10 2.00 438 4.69 332 291 2371
3.10 1.25 2.05 4.16 5.06 5.04 3.38 45.11
400 1.25 250 6.54 450 3.68 324 28.08
3.50 2.70 275 13.60 5.56 382 3.33 37.01
350 1.90 270 940 514 440 372 4403
275 2.50 340 12.23 494 372 3.16 30.39
3.35 1.00 2.20 3.86 431 3.56 3.18 2553
3.50 1.00 2.10 385 3.26 322 253 13.90
5.35 225 350 22.05 370 3.88 340 25.54
410 1.80 290 11.20 3.81 3.38 2.86 19.27
3.60 270 385 1958 465 3.82 352 3272
350 2.00 375 13.74 435 3.56 2.88 23.34
450 1.85 2.60 11.33 4.66 354 294 25.38
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Examining the utilization of pulses in the Middle Jomon
period of the Suwa region from carbonized seed remains
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Abstract

In this paper, we report on archaeobotanical analyses of carbonized seed remains in three sites (Ooyokomichiue,
Minamione, and Kajyouji) of the Suwa region, Nagano Prefecture to discuss the pulse utilization during the Middle
Jomon periods in central Japan. Results of the analyses indicate that the use of pulses, especially Asian Vigna (Vigna
subgenus Ceratotropis) was common at these sites, as well as that of nuts. From the late Middle Jomon Ooyokomichiue
site, we found large seeds of carbonized genus soybean (Glycine) as large as those of the modern domesticated soybean
(Glycine max subsp. max). On the other hand, in the case of Asian Vigna, we found only small and medium carbonized
seeds whose sizes overlap those of modern wild yabutsuruazuki (V. angularis var. nipponensis) and domesticated azuki

bean (V. angularis var. angularis). The lack of large seeds indicates that the enlargement of Asian Vigna seed was delayed.
Key words: Soybean, Azuki bean, Domestication, Enlargement, Carbonized seeds and fruits, Middle Jomon, Suwa region
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Size and shape distributions of obsidian gravels along the
Wada and the Takayama-Daimon Rivers at Nagawa in
Nagano, central Japan

Yoshikatsu Nakamura®™

Abstract
With the aim to analyze the spatial variation in size and shape, I collected obsidian gravels from the Wada River and
the Takayama-Daimon River at Nagawa in Nagano, central Japan. Obsidian gravels larger than 4 cm in the major axis,
suitable for stone tool production, were found to a downstream point 5 km away from the obsidian source along the Wada
River. On the contrary, obsidian gravels larger than 4cm in the major axis were distributed to a downstream point only 1.5
km away from the obsidian source. Rounded obsidian gravels were found only along the Wada River. These features of
obsidian gravels from the Wada and the Takayama-Daimon rivers could give us some insights into the source of obsidian

implements.
Key words: obsidian gravels; lithic raw materials; Wada River; Takayama-Daimon River
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2011 4EBEA & 2013 4R P T CTRIFILE & WIS AT § 5 IR BB BREE R 0 o0 B BE A 2 FEh L 2. ATl
WHEAMCETE W TE B EMEORE L, Th 2R E T 2 KR &0 RO FREH % X5 L %755 5 FEHRI
ATV, FEDJE o 2RI IAY - HE PR 2 EIROEHREZINY T Lw72) AT, BRAFERAHROT -4 7 & LT
BARFERAONTE L > & — 1 CRH - R L7z WIS, BERS & oREN 232 — A L, RS EEE00 X M
WrEEZ AT 7 A8 — Nk (BEEE) S ERITEEEL, TNOOTHEMLOT -y N— 2 2L L7z THM
WAZEED K FHTIE, BREHEEHIRE S 7208 4 T3 b, EHIZEOPDI AL TITHATELZ e bh e io
7o, SNOEERZ D LIREITEFASIM L2 1 AORBAORAE NR) OFERMNT 2 KAa 72 0TI EE LR
IRk, RSB X MAOMTREZ NI A - FIETERLZ. #E% CoRBOROGORENRIE, Kk
DEFEWICRS &, Fr ERBANOREILS LBRHETH S 2 LAVRI N

F—T— K Fo iy, R, RO, MESEIEOL X MOATRE, EROr

1. FC&IC

AR REAN G v ¥ —Tld, 2011 4EED» S
2013 4E B AT IR BB O FE WA A 2 J2 0 L 72 (W]
HRFERAOMZE Y > & — 2013, 2014). JRJEEPHEZ
RUPILT & Wb I8 D |1 IS O R B A& 5 1R IH A
frE AU H RSS2 TOEBHTH Y, Z DR
M3 513 30 71 i &l R B BT JEUE ML S el ST
Wa (Bl ZAE, FIEFBEZE % 1996; KJIE A 2013,
2014). FEHF - FRG - CHRIBREO L SO E KD
Wi, BRI OMER: - BAE - sz o <D ABER O
WHLEW LI LTS ETOERRLHERIT L &5
(NEF2011). S o7z, JREGEBREA St L 72 B
AR O JFREHEAT IS, AP i & L2
LRI B 2 MO B EER O BIFE A & £ 4 3
EMBICELERERD, - L - BEEW SN

5 L TOEERERL %5 (WHRFEERAIEE
& — 2013; JeJilE A 2014).

RIFZETIE, 5o W2 B 1) 2 B AT 5 i o #7411
AR L, HWEL - ME KRR L 2D 2
T, RO OEAREORM P2 ER L2, T LT,
PR RFREOMIE >~ ¥ — B O W E A E0O6 X
FEOHTREENS X B EmAMTIEZ EH L72) 2T, KEM
TEIREN L OEARZEO L, TR EHER L
720 B350, WU TET, BB OFEMHR A
L) LBRaRad: (1) OER2 %L
HERILAFA 1Y 72 T3S He D 7 5L MU SRAT % 5k A 72,

2. Brigigice 2 EEREEMDOEIR

o IR BT 2 BB EERE, AIHIERECE &

BRI EEO AT & BRI L, 2o, 0.85Ma
~ 1.15Ma (Kaneoka and Suzuki 1970; Jt H (% %> 1994)

1 B RFEE A EHE
T 852-8521 FeWRFUR Rl T SCHT 1-14
2 WERFEEEAWIEY Y 5 —
T 386-0601 FEHIE/NEETEAIET KM 3670-8
% EEEE  MBHEAY (geosuda@nagasaki-u.ac.jp)
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RIS - FHERILEEO S MHEIE, P - KF (1953), EFEE MR (1975), LiEH

(1976), fEH1TA (1994), HIF(ZA (2000), Oikawa and Nishiki (2005) %W F & D7,



SRR E VR O TLHR T & FRBREAT B 2 0D R AT

OHEWANZ BT 2 KIGEBIC X DB S Nimila = &
EL7Z, BE-KIEECHRTSESNS (H1a
IRFY - KH11953; EH#E &M 1975; 161322 1976; RE
F1T A 1994; HHH1Z 2 2000; Oikawa and Nishiki 2005).
BRI — I A T A B A 35 5Lk U 72 s B
WEFE- 72 KILETH D Kl Ak & KIS
ST S, By EIBICBVWTKERLEHIRE LT
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Ht-3-159.1), HMEA OB % & & KINFEE O fi e
BOBRHD W ONERT LI P TES (K 1a: Ty-
1-122, On-2-1251, On-7-194, Hd-2-2031). %7z, £E®
EAE LTHET2H00MICY, RO 8%
HOE DL B ORI S KSR LT T2 &9 %
Wriid, KEBEREROFHOBETDH LIIFELTHS
CHBT SN, IS R3eTHESN R BEAOFE
Otk ) T Cc& % (X 1a: On-3-1281, Os-1-
135, Tc-5-33, Wt-4-143, Wt-6-148, Hd-1-180-A, Hd-1-
180-B). HEMIE, HEAWICZO L) REHEOELD
SAHHEZRT SO TH S, —F, WKRE Ao
HIZB1T G Loy, Bitrholx, FEilEo b o
UG L LB SATHY, 0Lk Bbo0
AP, G, MBI RIS .
AROEMEZEET 5 EOTE HEHEMIE, £
FWICEEREORH, RO BHOWMEPEEN
L. Oz, RWFFETI, BN 4 FE R EE I
L, BHMEOEHD ML FEEMOZ & % SR E
HWEMRZEE L 72720, EMBEERICBWTHE
BLRUNIZ LW &, B2 ITBAEOM R CHEIE
HooERrsRoNE L LT, Fh5il - Hto
FRIMBG L E THEHAG 2 omE L72doThiuL, |H
FERRERD SRR CORER L XD HAHAF
AV, 3612, WEFWIIFE”BEISENS O LT
& B RMRHERIZ B 5 80E Ul Lo BG OFEHT
ZBWTYH, LIFLIE, #HhRatk Eoaiadmrsc
RS, AU ThFEARABOETEitk e
LRV v (K la: Te5-33 & L).

INHEDT LG, RIFETIEIE TRIBAOMEIRE H
BAMEIE L HIBTCE 2 b 0L, Rk T TE

2b0LIZXFL7z) 2T, FEDOD DIZE HICHEH
LERED CHEAD, AHEL) XL, hH#Ed
LEBORBAEROMITIIBV T, TOMMETRD
HRLUIZZABOFEAOAEZRNKS 2L & L. &b,
BALRAIC B W TIRILS A EICOWTE, BIINER
(2014, 2015) CTRELLMEIN T2,

3. REAFEEMHABOINE EBEOSE

o R B 2 BIEAKEBAIZOWTIE, Ch
T TOMEICB VTR BT 5TV 22
(Bl 21%, FIEMNEEZRR S 1996), Zh o BRBRED
M LIRS EERO EOHITITHY T 2D TH L0 %
IERECHRT 22 L3 L. 72, SIS X 0
TR RERAFER S NG, 20T R OXH>
FTn 2 EIE, FRMICRE 2 RELZH RN D 5.
Lo T, BWFZETIE, FEOH LW EHE, LTov—
W THH LT Z e kLT

BRAFEDLZ BEm2o0H ItmMiobsE X
ZOFE LI RFFo 22 EEH, BB LT
L, la 2R ik (J& 1L : Takayama, ¥ & &db:
Omegura-kita, ¥ % & B : Omegura-minami, ¥ #f
J& : Higashimochiya, ¥ F ¥ iR : Tsuchiya-sawa, FIH
I P8 : Wada-toge-nishi, ‘2 # ¥ : Hoshigato, & #» & :
Hoshigadai) Z & ZHEEHOFEEDET LI2EICE 5%
D7z, ZLTC, HBHEOT VT 7 Xy bW
5 (B Ty, &AL On, BLAER: Os, HHE:
Hm, ¥ FX{R: Ts, AIHEN: Wt, 253 Ht, 278G
Hd) OfRIZ, " 7 TZOFTEORVE HIRE,
la 12773 Hd-1-180-A- X Hd-1 ¥ THREHZ K L,
Br BBV THFHICHBA L EERTHL L)
LARBEKRT L. TOHOD-180-A- 1%, LLTO GPS FHF &
HHEDOEHREZ ERT 5.

JE R M o> B FR M T T, #5 4 B GPS (Garmin
eTrex20]) =M WickEEHEONEZFERL, €2 T1
UL EOBBZ RN 72, B ORI AT, FKIC
M OWER M SN b5 (GPSHr) &t
gL, F7o, EEMAHEICKSESGGE, BART,
FEREMERE 2 8 L %2 28 & BUBHRINE 47, GPS o &



M Rt - R R

LB R NMRICANRE b0z, & 512, WL GPS
F5O/NEOWT, BEEONENHRINLLE (B
ZIE, EW, BEERLE) 1 A BEWIREEDOTT
XA L7z, B Z1E On-6-108-A &\ F5 D EHE On-6
V) FRERICIRE T A b O T, WEHRIE AT - 223
DGPSHFEZ108 THB. EHII, ZORIUGAITIE
BEROOGEOBRBODVALNA LR LZbDE W)
TEEEWT L. B, ZOTETIIGPSEFST, |
WL72B 2T T LKL T e TEL
9, FRILL 724 T OREME I BRI 2% 7R 3 GPS
Fr 2 WREGR YR L, F9 LM ANRE T
hZtllL7.

WIZ, GPSHFEHFV RSN/ S, ThENDOR
FEMIC B 2 REW A E e 1AL B L,
WA B 5 0 S HOPEAT % NS % 720 D ARHEREL & L
720 7B, FRHEFENCIE, P L 22K E S 2 O,
HHo/MITRETS I L L Bz, B 1b IR
F On-6-108-A-1 1, On-6-108-A & #HL S 78 F DR
FHEARD S, FHERRE LC—FH IS LMk TH
I LEEKT 5.

4 BRAVHBEHERAEXBIMMKEZRAVEE
ER

4-1 iR & REERF

HHRFERATIEL Y ¥ — (EREERMNT) 3%
I D W R R HOL X AT 368 (WDXRF; Rigaku
Primus [I+) % vy, £ 7 g o B A R IZ B
WCERIL L 73080 S filih L 72 356 5URHC D W T o oE kR
SN GERSHT) ZFERLZ. HTi, B (2013) 12
REND, FHFES50000 DA T AY— K& iz FP ik
(Fundamental Parameter method) % a#fH L 7. 4347
JTLEITFEILE (Si, Ti, Al, Fe, Mg, Mn, Ca, Na, K,
P), ##C# (Rb, Sr. Y, Zr, Nb, Th) & L7 %
B, FRLROSMTFEE, BH (2013) REnb b
DERUTH LA, AWFFETIE, FEITE - METEE
—BICWES 27z v —F v (THTEEANOKM 2 —
F: SobMT5.0FP) % iH RiF7z72@, ZO5HFikic
DWTIHHT .

RSN EMT 5 720 o EHERE (SRM :
Standard reference material) & L T, BEFEHMES
POl wF 72 B (AIST) J& 47 @ JA-1, JA-2, JA3, JG-
la, JG-2, JG-3, JR-1, JR-2, JR-3, JF-1, JF-2, B
X OF United States Geological Survey (USGS) %t 47
D GSP-2 & AGV-2 & Hl 7z, 4Tl o (5 M (IE
) % EHili$ % FEHEEF & L C, National Institute of
Standards and Technology (NIST) 3§ 17 @ SRM278
(obsidian) % M\ 7z, 45 KL R O HE 324 1X Tmai
et al. (1995), 33 & U Potts et al. (1992) 12f¢-7z. F 7z,
AOM T, BRAAEZ IR ET 5700 "R
A% (Si02) 4356wt% L E ORI E A 5 g
MUK ORHEAB DA Z VD Z & LT

4-2 HPRE

4-2-1 #*k1t

TEFRHT T 24T 9 Wil AT 2 H I o 5341 il %
HLIELTV2002WMEICL, B0 Z%5R LA & 5
Wiy p 08D H 5. FIZIE, BHOEESZET 5
Bt BRILL 72RO LT 5RO LW
SN2 DO TH B0, BRI E 2R,
MR ENZ X DB SN B R E G 2R ET 5B
FCEEL, B ORBIZS U0 %% 2 2 4%
WD, BIEAIL, FICHT AERAKE, BRE B& (K
W) ICX DRERR SN, FRICBES SRR EE LGP TR E
DOTARY—IZEEIN TV BIEENE . Z07d, B
mPEHEE L (ELRBOEE L V) L2 L
KB 2 RS 57201213, BE g R 0K
VHETHAH) EER DL, —HT, #7AYERAHELRGH
MR ET DA, BRI OGS ORMBITEETH
LEEZONLZOBA g BREDMKAE»HNITT
BTHHIEERD.

AWFzeTid, REMAKIC X > TI o Rem 2T
RFoEdsEnicd, £, BEAOFHEETHT A
WV — SO X M0 HT#E  (EDXRF) & w72t
FOMIZBVTIE, TRZEIBELRZ S 2WAIEOT
SEROHIMGE L LTS 20IUE, AW TRT 00 R
Eh, MIELTWZENTEL72D, TITREFITA
(LAY SR SO R ¥ DI E Rl W NGB RN By



SRR E VR O TLHR T & FRBREAT B 2 0D R AT

TG e LB, BRERESE EThehE %
ZOPIZED ST, AE - - B - K& SR Rl
L 7z%, WDXRF 12 & % & & 00T % B3Rk THEE Y 5
120, BAA Y =Ny —FRHWSE L. SO
(BT T AR L 72122 FR o 7 URHIELRI, /MR
L, MET2LE L ThoAFHEAE, EDXRE
& 72 FEREED T O ITF T IS D\ 7 T MU AT 2
ZALH RIF 5720208 %, A5 M 0> S SR &
LTHHT2ZEMNTES.

RERHEMZ ZEALEERVABOYE, SHIL:
ABHE, K% #600 D7 74 ¥ ¥ —THEL, EALTE
LYW TL— FOBEEH ) F L LIRRBICL, 204
TERGFGE L, —F, RERHEMNEZELHAO
Yy, AEb100g FEEE, BB 2 EI L, K& #600 O
T4 =TI L7tk RISk HWTOHE L
2. Wewn 723k, 55T 35~ 12 mesh DWE A &
12 mesh Kiil OFFI 51T, 35~ 12 mesh DR O H 5
GNTRR LT B & AR 10g BEIC RS T, FEE
SHBHE T CERE, UL OKFD) A& Ehen & 20
RLAEDVHIHVEDT.

SR E LCaEl, v LED SRIZBAIE, 77
WCANIKEAR T2~ 3, RO (Reverse
Osmosis) KT 1Hl, BHAKTILEH, ZhZho#ticT
R 3 Wl & s OB E T T kiR L7z, T L
T, 770ryE—7— L& b ITEmEERIC AN 110TC
T 1~ 2 MR S 72 BEeITH V2 & &R
L, WAASmm ML EDb ok, 512, @HMET V3
F78k (Al:0:>999%) THIFE % L7-f%, BHEHOE
WA BRI ORI b (3RB) X v ¢ Fritsch P-0) T2~
347, WHROANKXBEAFEEE (AGBHE) T2~3
SRREL, EECHRILSE. BRREEHIEMAK TR
L7277 AR OB ARG L7z

0y —h—

4-2-2 5 XE—FOER

HITAE = Faffls 57000 E LT, HER
BHIE IR % v 1107C T 6 IR DL B n#s Lk k
(H:07) ZY Bz, £ 7z, BB S MR, RS (Merck
Spectromelt Al2) (&~ v 7 V% FHWT 450C T 4 I
ML L, BRALA (LINOs: FGHESF) 1& 110C T 6 I

FLLEmE L, WEKEZRERIIMY BRwTBlZEEL
7z CHE - FHIT2003). X512, HMEMEEZERT 5=
NDSHZME LT B35 6 (FRICIREEDS 35% LT o¥6) 12,
4 % F A4 ¥ — (A&D: AD-1683) % Hiv, ¥ykikk & f
#I EOFER I kLML L7

Pl 2 5 HEFRFICEy ML, 3, Bk
% 09000 ~ 0.9002g FFH L 7. KICHEILZIY B2,
AR GRBo R / @iFlofE) A50000 (= 0.0001)
27 % X9 R 2R L7z, B0 213 09001g 0tk % #F
® L7256, AL 45005 (£ 00001) &ET 5. &
SICHEEA B, ik (=0217 x B b#l o B&E / Sr
FR) 270065 (= 0.001) 1275 & 9 BALH % FER S
. Bl Z1E, 09000g DK & F R L7 d, MALAIZ
0.270g (£ 0.005) T 5. & S N7z@HE & BRILAlIx
HREROBHVB A 7RI LANR, /702
NRF 2T TREEDEH, TOETEHELDIZICE
LANZz. 2L C, Fviby 57 4 (LL A H)
5% OFIBER % ARA b T 3IAN, P
v b LEMET o7, BRSGHE, BE (2013) 124E-
7. F, HIAE—RPZHARE R AR, &
HPZBRA A > Y8 13 U4 CHEmz 175 72
4% 21213 10 B EORH T L1127 = & BRIE R T
HL, TORICEHRERMEETERS L.

4-3 BIESFRBDHE

FHETHEEMEBETEIZOVTOZAERIZ BT 5500
FEEOBEFMERLITRT. ETOWERT, B
DOEEE1E 50k V, itid 50mA & L, @il DRz,
HsZhEE (Dwell time) O, WEROELR ) AT
FIVIZ & BSERREE - oM ORIE I, FEHIZ A (2010,
2011), Suda (2012, 2014), F&HI - AT (2011), K
(2013), Suda et al. (2014) Z#EH L7z WEREHIEW
LB H-D K455 TH 5.

-L‘Hf

4-4  PREDFHE

AGIHTEN & 2 FREEREL 0 73 ATl & RIS &2 % 2 12
AT MHRAE, BB (2013) &FEAR VA2 (1982)
HEWEEERRRL O M E i, BRIEAE, WER A SHM L
72. IFWEEE (Accuracy) 1%, RbIZHBWT 5ppm #ik %,



B #E - hE 3eRl

£1AEANY MLERK X RALBORERH
Line Overlap Filter  Crystal Slit  Counter Angl(_e (deg) PHA
Dwell time (sec)
Peak BG1 BG2 lower  upper
Si-Ka - out PET sS4 PC 109.070  106.080 111.9500 100 450
8 2 2
Ti-Ka - out LiF1 S2 SC 86.134 87978  84.904 90 385
60 30 30
Al-Ka - out PET sS4 PC 144.800 147.960 139.140 100 450
8 2 2
Fe-Ko - All25 LiF2 52 SC 85744  83.080 - 100 345
10 4 -
Mn-Ka - All25 LiF1 S2 SC 62.960  62.182  63.664 105 310
60 30 30
Mg-Ka - out RX25 sS4 PC 37956  39.696  40.982 115 410
80 40 40
Ca-Ka - out LiF1 sS4 PC 113.102  109.760 - 110 490
10 4 -
Na-Ka - out RX25 S4 PC 46.128 43990  48.230 100 400
60 10 10
K-Ka - out LiF1 S4 PC 136.666 125240 144.590 100 445
10 4 4
P-Ka - out Ge sS4 PC 141.104 137.932 143.238 155 440
80 40 40
Zn-Ka - All2s LiF1 S2 sSC 41.780 41418 42150 100 300
140 70 70
Rb-Ka - Ni40 LiF2 S2 SC 37980  37.568  38.866 100 270
80 40 40
Sr-Ka - Ni40 LiF2 sS4 SC 35844 35348 36356 100 300
80 40 40
Y-Ka Rb-Kpl  Nid0 LiF2 S4 SC 33884 33512 34.298 100 295
120 60 60
Zr-Ka  Sr-Kfl Ni40 LiF2 sS4 SC 32.084 29.888 30926 31592  32.876 100 300
80 40 40 40 40
Nb-Ke  Y-KBI; Ni40 LiF2 S4 SC 30.424 29888 30926 31592  32.876 100 300
Nb-LB1 80 40 40 40 40
Th-Ka - Ni40 LiF2 sS4 SC 30214 38882  39.966 100 290
280 140 140
x2 BREABOSAE ERE, RHER
JA-1  JA-2 JA-3 JG-la JG-2  JG-3 JR-1  JR-2  JR-3 JE-1 JE-2 JSy-1 AGV-2 GSP-2 *Acc.  **d
inwt.%
Si0, 64.33 5672 6228 7239 7726 6741 7550 7551 7262 6705 6571 60.17 5928 66.53 0.244 0.0108
Ti0, 0.85 0.67 0.69 0.25 0.05 0.48 0.11 0.06 022 0.01 0.01 0.00 1.05 0.67 0.006 0.0008
ALO, 15.24 1548 1575 1422 1259 1545 1284 1269 1199 1819 1866 23.17 1677 1489 0.098 0.0078
T-Fe,O; 7.00 6.34 6.57 2.00 0.95 3.67 0.90 0.76 4.71 0.09 0.07 0.09 6.74 4.92 0.037 0.0016
MnO 0.16 0.11 0.11 0.06 0.02 0.07 0.10 0.11 0.08 0.00 0.00 0.00 0.10 0.04 0.003 0.0002
MgO 1.52 7.75 3.64 0.71 0.05 1.77 0.14 0.06 0.06 0.03 0.03 0.02 1.75 0.96 0.038 0.0011
CaO 5.67 6.35 6.28 2.13 0.69 373 0.6% 0.51 0.09 0.91 0.10 0.26 5.17 2.09 0.023 0.0020
Na,O 3.86 3.09 322 3.39 3.57 4.03 397 4.00 4.76 3.25 245 1074 4.19 2.80 0.054 0.0203
K0 0.72 1.72 1.37 399 4.69 261 4.48 4.52 433 1030 1268 4.88 2.87 5.43 0.130 0.0015
P,0s 0.16 0.15 0.12 0.08 0.01 0.13 0.02 0.01 0.01 0.01 0.01 0.01 0.48 0.29 0.005 0.0005
total 99.50 9838 10002 9921 9988 9935 9874 9822 9887 9985 9971 9935 9839 986l
in ppm
Zn 92.6 62.6 68.0 36.7 12.1 45.6 29.8 27.5 210 43 1.9 5.6 903 117 2.01 0.15
Rb 14.1 71.4 392 182 295 71.1 257 308 457 269 201 65.5 704 249 597 052
Sr 270 251 294 188 175 373 29.8 9.1 11.1 164 193 19.7 658 246 4.86 1.02
Y 263 17.7 20.8 325 854 17.2 441 482 168 5.1 2.1 37 21.8 295 1.56  0.06
Zr 874 112 116 123 106 149 94.6 923 1498 3%5.6 13.1 68.2 228 544 4.78 048
Nb 2.1 8.8 4.4 114 15.6 6.5 152 169 511 1.3 0.4 1.5 12.8 27.3 1.06 1.05
Th 0.8 38 1.8 15.1 325 9.7 25.1 31.0 111 n.d. 0.6 0.7 7.1 106 126  0.03

*: accuracy; ** lower limit of detection



TREAT 5 RE SRR D TE AT & FRIA BT S o TR MO AT

Sr & Zr I8\ 4ppm % Z 5 AR O Ol
(Sr: 195ppm; Zr: 234ppm) 1ZxF L TiE, WwWihd 5% LL
TTHED, ROWBEITHEDR D L EAZHE L 2.
72, B ONZHHHEAHIBRAOM X Y BERVHE1E,
<lld (lld: lower limit of detection) & FKig§ 5 Z & & L7

HEHEECd 5 SRM2748 & JR-1 Ok R Ll IC &

%500 (Average) &HEIEMH (Potts et al. 1992; Imai
et al. 1995) ©#% (diff%), B L OHHMEOHEHOFE
(CV%: Coefficient of variation) %% 312773. MgO T
(ZHESEME & DAEAT10% Z B R, SO D 5% &8
ZAh. FTz, Zr TRHHEREE DA% ZBRH DO
DIERDREZ 2% LT TH L. Thbb, AFETH

®3 SMHERICERT IHAMOIAE

SRM278 JR-1

Potts et al. Average 2o CV% Imai etal. Average 2c CV%

(1992) {n—SI}% (n=5) (n=5) *diff.%6 (1995) (n—(f}% (n=6) (n=6) *diff-%
inwt.%
810, 73.05 72.36 0.15 0.21 0.94 75.41 75.44 0.17 0.22 0.04
TiO, 0.25 0.24 0.00 0.00 4.00 0.10 0.11 0.00 0.00 10.00
ALO, 14.15 14.08 0.07 0.53 0.49 12.89 12.86 0.09 0.67 0.23
T-Fe,04 2.04 2.08 0.01 0.68 1.96 0.96 0.90 0.02 1.67 6.25
MnO 0.05 0.05 0.00 0.00 0.00 0.10 0.10 0.00 0.00 0.00
MgO 0.23 0.26 0.02 6.88 13.04 0.09 0.14 0.02 10.75 55.56
CaO 0.98 0.99 0.00 0.00 1.02 0.63 0.69 0.01 1.50 9.52
Na,O 4.84 4.77 0.02 0.48 1.45 4.10 3.99 0.07 1.69 2.68
K,O 4.16 4.13 0.01 0.34 0.72 4.41 447 0.03 0.72 1.36
P,O; 0.04 0.04 0.00 0.00 0.00 0.02 0.02 0.00 0.00 0.00
total 99.79 99.00 0.79 98.71 98.72 0.01
in ppm
Zn 54.0 48.9 0.4 0.7 9.44 30 292 1.7 5.9 2.67
Rb 127 131 1.4 1.1 3.15 257 258 3.7 1.4 0.39
Sr 63.5 66.3 0.4 0.5 4.41 30 30.0 1.0 34 0.00
Y 41 40.1 1.0 2.6 2.20 46 439 0.8 1.9 4.57
7r 295 274 0.9 0.3 7.12 102 95.1 1.8 1.9 6.76
Nb 16 16.3 1.2 7.1 1.88 15.5 15.2 0.8 53 1.94
Th 12.4 11.9 0.4 3.0 4.03 26.5 259 1.2 4.5 2.26
*: | Potts et al. (1992); Imai et al. (1995) - Average (n=35; 6) | / Potts et al. (1992); Imai et al. (1995)
RGbr RGr
Suda & Suda &
.. Average 20 CV% ... .. Average 20 CV% g

M;‘;g];f(ll;hl (n=5) (n=5) (n=5) diff % M;)ztg]{(;;hl (n=5) (n=5) (n=5) diff %
inwt.%
810, 58.27 58.27 0.14 0.24 0.00 71.81 71.61 0.15 0.21 0.28
TiO, 0.11 0.11 0.00 0.00 0.00 0.04 0.04 0.00 0.00 0.00
ALO, 15.50 15.56 0.06 0.37 0.39 15.51 15.40 0.04 0.25 0.71
T-Fe,0, 7.84 7.83 0.02 0.26 0.13 2.14 2.14 0.01 042 0.00
MnO 0.22 0.22 0.00 0.00 0.00 0.19 0.19 0.00 0.00 0.00
MgO 7.98 7.81 0.04 0.46 2.13 0.11 0.13 0.01 10.88 18.18
Ca0 5.40 5.35 0.01 0.20 0.93 2.07 2.07 0.00 0.00 0.00
Na,O 2.01 2.03 0.02 1.08 1.00 3.64 3.61 0.03 0.88 0.82
K.,0 2.03 1.99 0.01 0.45 1.97 3.92 3.91 0.00 0.00 0.26
P,O; 0.05 0.04 0.00 0.00 20.00 0.06 0.06 0.00 0.00 0.00
total 99.41 99.21 0.20 99.49 99.16 0.33
in ppm
Zn 50.4 49.2 0.6 1.2 2.38 8.7 9.0 0.9 9.9 345
Rb 378 40.5 0.9 2.2 7.14 72.8 75.5 0.2 0.2 3.71
Sr 333 343 0.9 0.3 3.00 270 272 0.9 03 0.74
Y 60.1 59.2 0.5 0.9 1.50 98.8 94,0 0.7 0.7 4.86
Zr 131 131 1.1 0.8 0.00 251 264 0.9 0.3 5.18
Nb n.d. 1.8 0.9 47.5 - n.d. 2.4 0.7 28.0 -
Th 11.2 12.7 1.1 9.0 13.39 26.1 26.3 0.9 3.5 0.77

*%*: | Suda & Motoyoshi (2011) - Average (n=3) | / Suda & Motovyoshi (2011)



M Rt - R R

(ZHACE BAHUE O SR & 34T 3 B 85, MgO D4
DWTIE, ZORFEMEICE L CEENLETH L. —h
Zr OHHER, EREE (diff%) 1d5% 28255,
B (BRI 1T LTI 2% BT &SRS V.

4-5 KU7 MELE - M EEAEM

RAAR AT OB RN IE, B2 54T 245 X
MOMEREZMIET 57200 F1) 7 MHIEH O R K
&, BONTHWHOBELE BT 572005 E
BB OS2 EMT 5. W oRE D &R E
DEBIZHV B EERAOWES - BHT - BRI LN
PSR AT & e & 3 5 7o, 9 L b HESEE S
ARINIEERRZH VD LEE RV, £oT, 2C
TIX SRM278, JR-1 & & 12, BEHIEA (2010, 2011)
CBWTHH ST 2 BKRAE (GRb: B
= RGr: ZfEfema s BRI EORE) M
L7.

KU 7 MAiIE X SRM278, RGr, RGbr @ikl % H v
TEMTAIEE L ZhSRBOMMEIEREIZAE
5 M OPEM % L L TRz (F£4). @, XEK
DRAELILICE Y, BONZWEMEIHE L IEKTLT
W7z, ZoMEmEE S L ITIERE I L e R

£4 FU7MEEICHERT 2 RBORTRE

Average +(20) Ccv
n=>5 in keps in keps %
RGbr
Si-Ka 111.21587 0.10610 0.10
Ti-Ka 0.54958 0.00633 1.15
Mg-Ka 6.65088 0.02882 043
Ca-Ko 83.86889 0.11285 0.13
Na-Ka 0.61903 0.00455 0.74
P-Ka 0.17329 0.00215 1.24
Zn-Ka 0.50519 0.00518 1.03
Sr-Ko 2.34915 0.01238 0.53
RGr
Al-Ka 31.40274 0.08546 027
Fe-Ka 10.01320 0.02682 027
Mn-Ka 1.82029 0.01058 0.58
K-Ka 66.72183 0.08482 0.13
Y-Ka 0.96067 0.01154 1.20
Th-Ka 0.10637 0.00251 2.36
SRM278
Rb-Ka 0.88613 0.00656 0.74
Zr-Ka 337747 0.02639 0.78
Nb-Ka 0.18976 0.01582 8.34

SNTEE ST 5. —J7, AT BN SRM278, JR-1,
RGbr, RGr Ok W TEMT S L & L7z FF-fi
DML L N SHABOGHE (Average) & AR
7% (2 0) 13,5~ 6 MIOGHEL HRD= (K3). &b,
WH O EE TIE SRM278 & RGr @ & % RHEE O
ERIZHHT L, I ORE OGS, ko547
A THIVIMER L, b LEHEZBRL L9 T
HIEIF) 7 MEIEEZFESTTHIEE L B, F
)7 MIE & GBI, FREREHON T ALY - F
THWTHEmTHI L& LT

4-6 FEMEAFOITHER

7 o WML IR 0 SRR T RE LS B0 ) 2 FEHE RN C D n T
DERSAEREES ITRT. BB, HHEIECSRE
IZD&, HIRE—Fx2 28 L, 2hZhOH T A
E—F& 1EFOWEL, Zh5O5EOFHE L
2. COFEEHVDLILET2O0HFTAE— Kb
SNTHHHED R, F£IRTHIRE 20) &M
25 I THUL, WEOFEFITHIIHL S OMED
HolLHWTHILENTES.

58 1o A3 AT B o 72 B L 25 00 52 o JAR AT 32
&, FERMIITAROSHEE, BEA RO IR
Brogpiii (£5) 2HETL2ZLCHb. LT, &
WA B B D T Al & D RE M 0 JE e R 0 3Tl 28, &
OREOHPATH UThiu, MmEILE UInHERE % F
DHDEHMTE BN L) DI, KIITRTIHHED
W2 L LTS 2 2228 C& 5. F72, 2z
HBHFFEDOTCRERF—H L2 LTS, WELTWARWwIT
FR, FHEICMA TV RWIEED —HT 5 & v ) IRk
<, TTEMIBITIE D W NI BV TIE, &
DD BIEHERINT A — 7 =R SR TeERE 2 5
BT B0 %, HWERACFEN RN FRICE o TRIBT S
Ehd b, IhxWICLTHO T, TTEAEOBAR
WD W F RN Z ML L T 2N TE S,

5. WMEKLZFMFEICL 2 BEQFEEROSE
51 & %

KRB AAFN <7< 7O ZADIERIZVVE LR ST



TREAT 5 RE SRR D TE AT & FRIA BT S o TR MO AT

K5 BriEpEils I 3BRAREEROELESN, SLUERIEHS S HEORERRAHE (No.2014: HE) DEEHMHER

Ty-1- Ty-2- On-1-  On-2-  On-3- On-4- On-6-  On-6-  On-7- 0Os-1-135- 0s-2-140- Os-3-101-
122-1 1271-1  1211-1  1251-1  1281-1 1291-A-1 108-A-1 108-B-1  194-1 1 1 1
in wt.%
810, 76.68 76.59 76.21 76.06 76.40 76.52 76.57 76.49 76.15 76.21 76.36 76.39
TiO, 0.07 0.07 0.17 0.15 0.15 0.08 0.10 0.13 0.07 0.15 0.08 0.09
AlLO, 12.68 12.63 12.81 12.68 12.60 12.62 12.63 12.58 12.61 12.61 12.61 12.57
T-Fe,0, 0.68 0.68 0.99 0.91 0.91 0.79 0.81 0.88 0.80 0.92 0.78 0.79
MnO 0.10 0.10 0.07 0.07 0.07 0.09 0.08 0.07 0.10 0.07 0.09 0.09
MgO 0.06 0.06 0.15 0.13 0.13 0.08 0.09 0.11 0.05 0.13 0.06 0.07
Ca0 0.49 0.49 0.73 0.69 0.68 0.54 0.58 0.66 0.50 0.68 0.54 0.55
Na,0 4.07 4.00 391 3.63 3.83 3.96 3.85 3.69 4,01 3.72 3.90 3.72
K,0 4.67 4.84 4.71 5.06 4.84 4.84 4.89 4.99 4.79 4.94 4.90 5.15
P,0; 0.01 0.01 0.02 0.02 0.02 0.01 0.01 0.02 0.01 0.02 0.01 0.01
total 99.51 99.47 99.77 99.40 99.63 99.53 99.61 99.62 99.09 99.45 99.33 99.43
in ppm
7n 24.9 25.5 34.9 313 30.2 25.9 26.5 27.7 252 30.8 25.5 25.6
Rb 280 281 148 161 162 265 235 178 278 167 261 251
Sr 7.1 8.1 86.4 69.2 66.5 13.1 24.0 51.6 2.1 65.7 11.5 17.6
Y 46.7 46.2 24.9 25.6 25.1 39.8 34.6 26.1 39.5 24.9 39.0 36.9
Zr 89.4 88.8 139 120 120 94.2 97.5 106 74.6 119 95.2 96.0
Nb 16.0 15.6 8.7 9.5 8.6 14.0 12.7 9.7 14.4 8.9 14.6 13.0
Th 25.5 26.1 12.6 14.2 14.2 26.2 22.9 16.7 25.9 15.8 26.2 24.9
Te-1- Te-2- Te-3- Te-4- Te-5-  Hm-1-  Hm-2- Hm-3-  Wt-1-  Wt-2-  Wt-3- Wit-4-
118-1 115-1 114-1 120-1 33-1 116-1 127-1 128-1 7-1 6-A-1 144-1 143-1
in wt.%
Si0, 75.52 75.76 76.41 75.76 76.74 76.28 76.00 76.34 76.02 76.12 76.09 76.28
TiO, 0.08 0.08 0.07 0.08 0.10 0.07 0.10 0.08 0.06 0.06 0.06 0.06
AlLO, 12.56 12.55 12.59 12.55 12.65 12.56 12.73 12.58 12.59 12.64 12.62 12.66
T-Fe,0, 0.72 0.71 0.68 0.78 0.82 0.68 0.80 0.68 0.75 0.75 0.75 0.76
MnO 0.09 0.10 0.10 0.09 0.08 0.10 0.10 0.10 0.11 0.12 0.12 0.12
MgO 0.09 0.07 0.06 0.07 0.09 0.07 0.11 0.07 0.05 0.06 0.06 0.06
CaO 0.55 0.52 0.49 0.54 0.59 0.49 0.63 0.51 0.50 0.50 0.49 0.50
Na,0 4.01 4.01 4.06 3.90 3.78 3.92 4.05 4.04 4.07 4.09 4.09 4.11
K,0 4.65 4.63 4.68 4.74 5.00 4.90 4.64 4.68 4.61 4.61 4.59 458
P,0; 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.01
total 98.28 98.44 99.15 98.52 99.86 99.08 99.18 99.09 98.77 98.96 98.88 99.14
in ppm
7n 26.6 26.3 25.8 25.8 26.4 25.6 26.5 26.4 242 25.5 26.0 25.8
Rb 261 276 280 261 229 281 270 279 324 334 335 338
Sr 17.7 11.3 7.0 14.8 27.8 7.9 26.7 10.1 6.1 6.4 7.2 6.6
Y 43.1 45.5 46.7 39.1 333 44.7 439 46.0 50.9 52.1 52.5 52.4
Zr 91.9 89.6 88.1 95.3 97.6 88.8 93.0 £9.0 88.2 87.5 87.0 87.3
Nb 15.1 15.9 16.0 13.9 12.6 16.3 15.8 15.5 18.7 18.6 19.3 19.7
Th 24.5 26.5 252 26.1 21.7 24.8 24 .4 25.7 31.2 30.5 30.9 31.7
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£5 (%)

Wt-6- Ht-1- Ht-2- Ht-3- Ht-4- Ht-4- Hd-1- Hd-1- Hd-2- Hd-3- No.2014

148-1 153-1 156-1 159.1-1 163-A-1 163-B-1 180-A-1 180-B-1 203.1-1 217-1 Artifact
in wt.%
Si0, 76.44 76.47 75.98 76.23 76.05 76.28 76.83 76.75 75.94 76.60 76.77
TiO, 0.06 0.09 0.10 0.09 0.09 0.09 0.10 0.09 0.09 0.10 0.07
AlLO; 12.57 12.63 12.56 12.59 12.58 12.62 12.69 12.70 12.58 12.64 12.62
T-Fe, 0, 0.80 0.64 0.64 0.64 0.63 0.64 0.64 0.64 0.64 0.65 0.68
MnO 0.10 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.10
MgO 0.06 0.09 0.09 0.09 0.09 0.09 0.09 0.08 0.08 0.08 0.06
Ca0 0.50 0.49 0.48 0.49 0.49 0.48 0.49 0.49 0.48 049 0.49
Na,O 3.43 3.98 3.95 4.01 398 4.00 3.99 3.97 3.98 3.99 4.04
K0 5.60 4.69 4.68 4.70 4.69 4.67 4.75 4.79 4.67 4.69 4.73
P,0s 0.01 0.02 0.02 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.01
total 99.57 99.17 98.57 98.92 98.68 98.96 99.67 99.60 98.55 99.33 99.57
in ppm
Zn 243 226 22.7 225 23.1 24.1 239 233 23.1 23.0 243
Rb 283 143 141 141 140 141 142 144 141 143 283
Sr 1.6 414 42.0 41.9 41.4 41.8 41.1 41.2 41.0 42.7 6.9
Y 413 27.5 273 28.0 28.0 273 28.2 27.6 28.2 282 46.9
Zr 76.9 71.7 76.5 76.6 76.3 77.1 76.5 77.0 75.8 75.4 89.4
Nb 14.9 7.9 8.4 9.0 9.6 8.8 8.6 9.8 9.4 9.4 16.6
Th 26.6 8.7 8.1 8.7 8.7 8.2 8.7 9.0 9.0 8.2 25.9

AL, BHEAOBERENEIR L % 5HaE <7<,
WA R ZREE S 7 <00 O A LM ORI
R, FoBhogs s EOESEEE O E# AV b
WCHIRS 5. 72720, WERE A OIRER AV MIZH
KTHHDTHoTH, D5, A
LD EEZTTnD &3NS (FIZIE, BB - F49
2006). CD7e®, WHEHES 7 OTEMMIE, K<
FROMBLE L HIT, EINHED L) REWHEOR
AL L 72T REIEET B EER D, Tbb,
LI D 28D L) e ERZ Y AHRGH W
D, Fl2ED X ) %ILFEE MY AREE D& IR 5HL
7% (Partition coefficient value) % 8L 94U, #dh
SALEREDEY, v 7Y 7at A0 E L TREBL %
WERILAIAEL T T EPTE L) EE 2T

Earth Science reference data and models 2 & 5%

% DY,

Geochemical Earth Reference Model (http://earthref.
org/KDD/) %, Rollinson (1993) 12X VY F L o5
N7 EMRT 5 L, RINEED SHCAE AV
P, BHRAE St 2D ARG VAY R Rb 2D
ABEENZ EDG B, T, A, APTA, BIEKEE,
F I BN Zn Y ARG AR & LY FAH
NG nh. Thbb, StOGHEFRIINTSY LR

DERFE, ZLT, InDEHAFIINT S Rb OEFHE
B DML AREB 2 RT3
TA=F =B ETHENL. FERIZZNH/NT X —
- e LB EER L (M2), £51R7
B JFREH D FLHEREL DM EE T b L7z

i A, EOE AR O AT IR R & K70 oI
(Domain 1 ~7) I27uy 3N, THLHANEHW
5ZLT, ET 70084 TITHETELI LWL M
ot BB, FhEFND ¥ 47 (Domain) 245
s hzdBonEzMEZ, JR1 OHfE3E (Imai et al
1995) THAMEALL Z2mFE /¥y — Y T/RT &, Domain
6 (2 END D DIE Sr & Ti OREOFEEEI
vardReonisboon, 547 (Domain) I kI
B ARSI E T =V TORENDL T E S A
Eholz (M3). S50 [ e (Y
DREFEMBE DN T— 9 Y%, St OADORFEORREE

DN I— 3 VI,

IN1) T —

Z, Domain 6

(Sr*) ZHMEHhc, TioBAOREORE (T = Hte
L7z (M4) TRTE, ZhHidEsizndo

hDY AT TEBZ LSNP E R o7,
ARHRI A JE L 72 B I X o Tld, LIFLIEAHE
ARG BB O KA AR S (M 1: On-6-108, Hd-

1-180, Ht-4-163), o k9 & 13kdodEy AfE, B
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Zn
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2.6
Wid ¢ Ty: Takayama
2q Wi 2%( Wt-3 O On: Omegura-kita
WA~ Domain 7 ¥ Os: Omegura-minami
Wi-1
. * Te: Tsuchiva-sawa
No.2014 (Artifact) pasama
2.2 | X Wit: Wada-toge-nishi
.2_.; T\Hz 3 Domain 6 O Ht: Hoshigato
o m-.
St X e g
2o -§<H$;6 %o Hm-2 + Hm: Higashimochiya
oW A Hd: Hoshigadai
T On-7 On-4 X Te-1 % IR-1 ¥
g 5
W A X /
18 | ‘@5.:‘2 Te-4
e A
Os-3
On-6 (A) {3,
16 | R
Domain 5
14 4 Domain 3
Domain 4 /
L On-6 (B
Hd-1 (A]\ =t )05-1
12 Hd-1 (B) @m o Domain 1
Hd-2 S |
Hd3 JE&ST4(A) On-3'] 5 On-1
Domain 2
1.0 ] ] , , , ,
0.0 0.5 1.0 1.5 2.0 25 3.0 3.5
Sry
12
:Fllfm-l
Domain 1
1.1
Domain 2 on2
A% 0s-1
Poa
\g/
1.0 4 =
On-3 JR-1
Domain 3
iitmpﬁ(n)
0.9 4 On-6(A) Te-1 H 2
Domain 5 — AR, 12
WK & i, Hm-3
Te- R4m4§1m wqﬁwm
. ,Aaum|1} Axr
Domain 4 Os. 05;2 Q Gn-7 o iwe2
ﬁl i/
08 HE®Q o Domain 6 “Wwes we x\
P Al Hd-1(B)
Hi-4 (A) | piHd-3 . :
Hea ng 2 No.2014 (Artifact) Domain 7
He-3 = HEl
0.7 . . .
0.4 0.6 0.8 1.0 1.2 1.4
Rb,

2 BrigiRils T3 BREAREMOEERAMOTHFHRICESE
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10
Domain 1 Domain 2
JR-1
; 1 :_/av&/,@v&( E 1 ‘N\/\/
- =
P 3
= =
E E
@ 0.1 @ 01
n.n] T T T T T T T T T T U.Ul T T T T T T T T T T
Rb Th K Nb Sr P Zr Ti Y Zn Rb Th K Nb St P Zr Ti Y Zn
10 10
Domain 3 Domain 4
E ! E ! W/
- -
P P
= =
g £
w01 Cg 0.1
0.01 - : - : - : . - — 0.01 ; : ; r ; : ’ . y r
Rb Th K Nb Sr P Zr Ti Y Zn Rb Th K Nb St P Zr Ti Y Zn
10 10
Domain 5 Domain 6
E 1 W E 1
- =
P s
= =
E E
= [
w01 w 0.1
0.0] T Ll Ll Ll Ll Ll Ll Ll Ll T 0.01 T T T T T T T T T T
Rb Th K Nb Sr P Zr Ti Y Zn Rb Th K Nb Sr P Zr Ti Y Zn
10
Domain 7
O
=
>
=
e
@ 0.1
0.01

Rb Th K Nb St P Zr Ti Y Zn

3 JR-1 O#ERME (Imai et al. 1995) THEEL =TT/ 42— R
B OTHE Y — v 2K 2 OBAKTHE SN2y 4 7 (Domain) T EITRT.

GiMTiRAEE JR-1 OTTHE Y — v 2 B L
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12
JR-1

1.1

N ﬁlz
m-

x
= X 0s-3
o~
+ 10
o
S—
4
P
N
XZ Os-2  On-4
o 09 h 4 X Te-4
T X On-7 X %
- Hm-3 XX Te-2 Te-l
=

0.8

Hm-1
Mbiphéwa
x
No.2014 (Artifact)
0.7
0.0 0.2 0.4 0.6 0.8 1.0 1.2

Sr'=Sr /(Nb /2+Zr /2)

R4 THREKD/NZ—CE (R3) THREND, SrOFEDEEICKHT 2 Ti D#EDEEEZRL HHR.

Domain 6 (X 2) O#FICT Ty b I35 BBEAHEEBOLEXOSMEE 70 v b L7z, S HEIZET JR-1 O
3% (Imai et al. 1995) THAEIL L7 (Srx, Nby, Zry, Tix, Yx). BRI EOGHEZIL JR1 DT T —/N—% 2|,

L epF L IRoHETIINTNOSHED A
HelzboRecHrtacENEORVL D, —7F
Biis L72b D3 EWEONERNEROLDOTHS. M
BOTLFHNZ LT 2 LB LEILD On6-108 D b D
&, AR BRiE ClIRZ oM RS, AMIZY
FYIRILD Te-5-33 L [H UM% (Domain 5), Bl
ZOHEEEE O (Domain 3) #/,R73. 727L,
® On-6-108 13 S D FFEH KL TH 2 720, T OR
Kz ORI ORI E T 208 ) PIIERLE
JhiEeswv. ThoICHL, ArAoHdl, 27
EOHt-4 DM E O b DI, AfEE B L THBIA R -
Tzl LTHILFEHMOECIIAK CIE% <, &TH8
Domain 4 [Z73HE NS (M2). T4bb, THLIHIZ
SHBI SR 2 o TV TH, TRATHEMBITKRE < I s
NaGae, KSR WEE0H 5.

5-2 ShEHE

TLHFARIZD EOVWTHEHLIZNEhD I 4 TOJR
HEHRAF (Domain 1 ~7) &, FhoofEESR (i
20 mEH) 2 1b ISRd. CoxEMEo s 4

TNZHEDOWT, FEMOMBWH 2 RETE 2013,
FHIEE D W1 225 W4 O#iPH (Domain 7) &, &7
BLeRErEOHP (Domain 4) OATH 5. Ol
JEHE D JE R D A % ERE L 7286, B KA On-l
(Domain 1), & L T Domain 6 {2534 S5 b DOHT,
41I2BVTR KW Sr* & Ti* O 2 /R 3 FMH PO
Wt6 &, DEDOHMMICRET LI EMNTESL. Th
SLAMHE, BT, 0EDDF A TDHONBVEODHIL
MEPHICRELTOALTES T, 51205470
bOWUD 5 4 T D5 AHP % F 72\ TG00
LTw5. #lziE, Domain 2IZH5EHENB 5 4 TDJR
M EEHE, Domain 1 @43 Ai i (On-l) % 72T,
B gD (On-2, On-3) 12 B AR OH AL (Os-1)
BT .

INHDOZ ENDL, TLEAMBIIED W BIRA RO
DFEREHIFNTTIX, %< OWE, JFE 2 EEBER £ T
WMHIENTELEVWIRETH Y, WHFWIIL, FH
UL IR i R KW ASAHIR I IR A5 ) & H IR Ok E
DEEDVTHN, ZTOBROMBIEIZII DAL L Y A
T ORI FE o T RIRAD, HRRMRZ AL TV
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5LEV) LB DOILELTEZDLILDNTE
5. Fiz, BATIECTHAZHEMNEERRS (1996) 12
BWTH, EDXRF & V7= BEmafsi e b LI,
C OIS TIE, B R RE 2 SC TR RO W T HUE
TR AL IINETH L Z DRI T
5. TD7D, TOHIBIIHET 5 BRI 5
LT | L IEN S IR 5728 W) DD 5

6. REORAHROFEEMER

JEURE M FARAT L 7 BRI AR, IR R R
Wt > & — (2014) (ZFREH LG I &2 & o
b BOHF GREES : No2014d) TH2D. ZOLED
AN, R 5 7B R RRO TR S
LIZLIEE mm BEOKEEZ &4 (X5). WDXRF (2
L BEMEERT 5720, KEFEINLVAT T A
B EE Sy A AW T 10g BEW YL, 75
A V¥ —THETOEREZWE LAKAEZIY Rk
ST IR S > FEHE SR & R U RO L g AT &
FERiL7z. SRR E RS ITRT

Ao SHEZ M2 oK 7Oy b5
&, JCFEMBUCEED A HHITB WX, £ 9 Domain 6
WCHLST2HDOTHDIEWnnb. SHIC, M40k

cut for analysis
1 cm

X5 GEIEH,SELXOERGRASE (No.2014: HIF)
ETEMIBICYIEL =T

7 ay b3 5E, SHOREDOHPTEIL
D Ty-1, Ty2, VFXYIRD Tc3, HHFED Hm-1 DJF
R (BRHERRRL) o RIS~ T 5 A
Motz MOTLFEHKIZOWTDH, JR1 OHEZEME (Imai
et al. 1995) THMEAL L 727CH N5 — VY K THERT 5 &
Ty-1, Ty-2, Tc-3, Hm-1123B1) 5 IEHERF O TLERK
EBBLESMRADHHTHT LI Lo holz
(K6). LT, EEihiel & Al osslz ks
BE, WINHERELA Do 7 PEN % BEA THRED

1
P_% 08
°
=y
£ o
%]
04 - Ty-1 Ty=2;
Tc-3; Hm-1
—— No.2014
0.2 . . . . : . . . . .
Rb Th K Nb Sr P Zr Ti Y Zn

6 JR-1 OHEEEAE (Imai et al. 1995) THREIL U =B LI D EBER (Ty-1, Ty-2), ¥ F VRSO ERER (Tc-3),
REEMBORRER (Hm-1) &, EE &R, S HEOBRARAR (No.2014: HE) OTF/NF— > DLHE.

ATEFEIL JR-1 DICHFE NS — v RS,
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o, LIEFLIEE mm BEORELELLVIFT
FMTRENDZEDH SN TH 5.

Doz kb, FEMMNIHVBREAOROS
(No2014) 1%, JFHHEOFEEEHICIE T 5 7 S 1R
@D Hm-1 22 ILD Ty-1 TH Y, 5T, AR EDE
DR EERD EFONE, Y FYIRO Tc3, B
Lo Ty-1 & Ty24Mb 2 (K1la). 72720, #ERE
RO SHE LT, Te-3 & Ty-212BF 2% EHMEO B
REHE, ThER Hm & Ty-1ICHRT 5 b 0 & H
Ehas.

7. [REMBENS AT LOBEICETT
-1 EEDMEZ BV BT

SE TN IE D W 7 B AT &2 T L T <) 2
T, BLsWHEF-BEY, Thehln k) s
HHEPHIC KA TY S, 2, BP0 Rk L Bt o
B R X L 2A%5, HERLA Y 23 & B2 2 1
WE, IV OT T BDEDRHS ) L HERD.
F 72, AW TIE—2oDE A SIEARIIIE—2 DR
FHEAR L 2 ML TV v, 20720, IR
HEOBEFEICHE L TId, HEROMEEEZ L, —>
OHET, TEHMEDSEDL S VOGEERT D, Hb
WIX AT DR O HPH T U CTdh % O DMGEET 5 L3
BHH).

-2 FEMBEAORE L EIHE

A B 25 0 S HORAT % BB IS FE RS % 9 2
T, BEEMGR OB - #E AN AR E LB, w
MILT, BRAEEDRE A FEHCE 2T E LTR
BOEHL, £ BTS2 MA R HEH L
FTL 2 RIEEICEEAZMETH L. FRC, BEOH
ROZHFIIBNT, fied Mm% 4 ) F— 530
ot X #rHrEiE (EDXRF) & Hw iz BE s i deo
CEEMHMEEOYA (LH 1997), FEETILE LA
TELLVIHFERHL OO0, HEILIZ, BEALR
PEHLEREL D X MO AR M VR X M5R % FRT IS
LCBLUEDSH L. Ok, MG OIEE 25
S RE O IEHERELDY, WO THANGHTE 2L

LTRE - FHEIN T RITNIE, & 2 EBEZ RO
DOIICHEF LA LTDH, £/, H LU CRER
RNt 2 F7212ihd L 5 & LThH, B—0 7% 5 R >
AT L&D FIFTW Z EEIATRETH 5.

i RPN Gl = R (O ol |- R e = & | A R O
(2009, 2011) 7 & CHAMEA B 25 00 JEUHE M IR AT & T
LC&7. L LIk & 70 2 FE ARt 0 s PRI - B
FER, AR ODRELH PGS %L k0T
LEoTn2bnd i v, —hT, BHKERE
AfgEE v & —TiE, /DEF (2011) ICBWTREENT
WA K T, B EE o JFUA R o EIRR Y 7 BEEAL
T TOWMYMAZE-BL, ZD7zd, AFED LD
%, RERBOERED S OFERMBN ORI E b
FIZBwTiE, BREAFEROMIL - AR
LB, SR MKRRZE S0 L) ICEEREE L T»
SDPEWIREIZL &) ERATWD. F72, JFREHIENT I
W2 IR 2 Sy =ML, £2FPWDOTHH
B, HTX2REZBMLLI ELTVA.

KR TIE, k@), POV ERFHRE &b
(2, BRIL 22 RS B IS 0 b O TH B D,
ZNEDRMWEDOD DTH 20 7% EHARN L E %
PP CRLER L, PRIGRRHI A ToRi - W21k, RApES
U HERR Y & TOMMEIER Lz LT, FE S
ENMRICAN, BELSWIREBTRELTwa. £/
HHEOMERASHROAREZMRE L2 LT, IRz A
R B EROM L, 2% J5E T ] 03 3 0R
ELT Ny r—UfLL, WHRREREANEL Y ¥ —
WCCRE - BHHLTWwS., LT, Iho ks,
WDXRF 2 & 2 @ &m0 % 5 5 720 0 Eik /MR
EL721%, 52D oMk, EDXRF IC & % JERE T
WD W FOE N 2 35 LT 570 oL R & L
TREL TS,

o BEHIBIZ B 5 RO E R TIE, SHRREE D
BpoTwuzb LT, [ ULHEMEE R
T2, ZoZkid, AEHOEEREHEEL TV,
HASHHEO LI 721 T , B - FE % & osMBlL
By, RENICREECTHLIL2ERT L. 20k,
JE i D FEHEFEL OBl 2 B ER L, SR ORI T
OALEE - E S BIRE L L b2, FTYIMT —
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HATELTMD FLEDHTVD, 4, ThoTFIL
T—=hATDO—H% Web L7 ETRAMTAZ&LITLD,
HHELNVTIEDH S HOOFT S fids & FE R O 4
BN, ERT LI EPWRICRLETHALH &%
ZTW5h,

B

AWFZETIE, P26 ~ 29 1, BHEWTE BB R gisE, &
FWrge (B) [BEGEALAM O FREMFN > X 7 & O
WhSE ] (WF7e s BEEE), & 50N, Pk 23 ~ 27 4F
B, FA KRG IO ZE 3 S 3 (e b — BB
SROFERGZ BT R AR RE OGSl (WPt
ANEF IR RfER L7z EREEHERAA T, RAIN AR
32—V 7 AOKRNFERK - HHIAZK, RFEMHEH L
I —ORVERK, WERFFBOREBMESIE, Wik
K¥ZBWIRBOSH I, ER/S—F 4 MROM LR
RICBHERIC R 572, PEKRFEYEO BHARK, WEK
FRAWE Y ¥ & — O/NFIRREEEE - G i, 3
HETHFRASOMBEZHEL, BRKEEETO R
B EA R ET 2 12H72 0, REHLLR Jigu
WizEiwiz, A, O, ARWICHT A AL ERRE
THW, TR LTEHLET.
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Locating and geochemically characterizing obsidian sources
in the Kirigamine region for the provenance studies of
obsidian artifacts from the Hiroppara prehistoric sites,

central Japan

Yoshimitsu Suda™ and Miho Tsuchiya?

Abstract

This paper reports the results of a geologic survey of the obsidian sources, and geochemical analyses of geologic
obsidian samples around the Hiroppara prehistoric sites located in the Kirigamine region. The obsidian sources in this
area are divided into primary and the secondary sources on the basis of their mode of occurrences. The primary source
indicates the obsidian outcrops, while the secondary source signifies obsidian pebbles found on the ground surface and
riverbed. The results of geochemical analysis by WDXRF indicate that the obsidians in this area can be geochemically
classified into seven types, and they could be divided further into several more types. However, the regional distribution of
the obsidian source is not completely consistent with the geochemical classification. This means that different types of the
obsidian can occur together within the same region or location. On the basis of this observation, we tentatively performed
sourcing analysis using an obsidian artifact excavated from the Hiroppara II site. Consequently, we were able to evaluate
that the provenance of the artifact would either be the Takayama or the Higashimochiya region, which means that this
method of classification and examination would be well suited for the provenance study of obsidian artifacts especially

related to the obsidian in Kirigamine region.
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=5 Y7 REICBT S BBADKRRNLHREICIE 3OOz S 7t O 1 7 7 —A4E, @QVT 70 TREE, @

NAHEETHSH. PHIRA RIS 5 BIEOORIEORREEI

&, EPEEER ZrHEEE (7 MU L) BB o7 WHER

236 U720, 100 k mELEEEN 2RSS AR OBRRA 2 R L T2 2 Th s, ZhbooRIEmE, i (A

H), HriFhEHELTEET DL 3N,

F—7—NK:BIEH, Acheulean £ ¥ ¥ A MY —, Ny a U RyApE, MR LDl (7 b))

PER ME SI VA NE LA CITTA DOLENTE,
PER ME SI VA NE LETTERNO DOLORE,

bﬂ%ﬂ(é%@%ﬁ%ﬁ@%ﬁfﬁ ﬂiu\
bz <% b DkE)DOPL dl?*ét

PER ME SI VA TRA LA PERDUTA GENTE. bh##<{bbDTEHICTARD
Dante Alighieri [#fii (LA DIVINA COMEDIA)] #i5k# 45 3 i (Canto III)

1. FC&IC

ORI, MRS AR TV 9 & 2 A @ Bruhnes-
Matuyama 35 (0.78Ma) 7 & &K o B G (1.3Ma)
FC, EHNE T VT ZKMOMEIC XL, Ginz ok
B (1.2:07Ma) OFEMI2 S Riss Kk (0.3-01.3Ma) @
¥ F © BREFMAARR T — 2 0IS18-6 (A4 3 % 1
Thb ZOM, -5 7 KETIX Homo erectus,
Homo heidelbergensis * Homo neanderthalensis 73317z,

AYFAM)—OBE,» ST B X5 X, i
A 2R —8 & PGSR E TN 525, W
R oBERIZZNIZEHBETIERWY
2HELA YT AN) LR AR ERET LA S
AP —EWnIXGIE, BIETIREILEALERE RS
RV FRE, B, BOEOLMFED, 1
WENEE ZTOEETEOEER»OIRET LA
BOBETKST LA R Y —WEELD L, J
#: (méthode) « i dH %\ idF#: (technique) - JERE

4 77—RA

BRELTERT LT 7 /0T~
BUTICHOZBT X)X ho72l L2k D, AL
v HIY (projet) 2B 57201213, &M R Y = —
< (schéma conceptuel) & 1E¥K) Y = —~< (schéma<s>
opératoire<s>) DMHEAMEHAVZLETH Y, HHEE, A
# @ J# 15 (acquisition de la matiére premiére) * K
J& (faconnage) & % \» X F #E (débitage) - — X IN T
(retouche) &M HLH->TWwWahA. ELTC, TN, A
T OTEE R B e
Bé%E (abandon) &M% &\ ) VERE TR O M (chaine<s>
opératoire<s>) 2*5H7% - T\ % (Inizan et al. 1995) *'.
Zhicix, TH#EFEA] (reaffitage) £ V) 7Ot XM
LIFLIEAALTL S5, H21, k- ]a—ay
SMZIE, ¥4 77— A%Flew, fhve ke LzA
YEZR)—ORVERFHFELTVEE V) ZLETH
5.

t N ORENDEADRADOIRIIZ, T—AHFAD
Y7 HE DR IZALE S 5 Dmanisi EEHIZ A SR
5. MEEINE, SIS & TR OSSR, B X

(morphologie) % %

(fonctionnement et fonction) % U C,

1 HRKFEEONRL Y 5 —
* EEFEE IUE BY (cml11907@cmm.meijiacip)



1

Z, 18IMa»5 17Ma 2A0H DT, ML L7z ANFiT,
T IV ADTN—=TIZEY % Homo habilis-rudolfensis &
2—5 YT REREOE N TH D Homo erectus D ]
B L Tw5b (de Lumley M. A. et al. 2006). £ %
AYFAM)—iF, ZRINT (V5 v F) OrVHK
LK &L & L7z "Pre-Oldowan” T 5 *. HEHT
N&EF, ZRE - BIRE - HE AR DS BIRE
REDEMBEAMPERIN TN L) 2LTHS
9 (de Lumley et al. 2005). ZHIZHeWTHNDL DD,
15Ma %> 05Ma ORI Z & DBEAEA ¥ 5 A+ ) —
(Pebble tools industry) ¥ Ta& U, Acheulean £ ~ ¥
A MY —=TdHb. I—0v/NIBIT5 Acheulean 1 ~
FAM) —ORMOMELZERIZ BHIRTIE, 069Ma
DEIZT7 7 Y ZABEHOT7 7 THEISHE LD
DTHb ZIWXHLNDZE L 77— RIFAMODE
W WEZEIZBWT [H#EN] 2HHIET LD
TdH D (de Lumley et al. 2004), 7 7V H KEEIZBW
T, Developed Oldowan £ ¥ # A b — &L TW

2

7z Acheulean 4 ¥ # A2 bV — (UM 2014) 2M=#E L7z
RAOEPREEZ SN TVWABIET VT D Ubeidiya (14-
1.3Ma) ¥ (Bar-Yosef 1998) ® b0 L ZWTH 5.
o, ANHIE, RV, Ta—a v 2iofM] (Gamble
1999) OHIT, EEEERIZILA TV ZZ EIZR 5.
TR BRI O ) B, €477 —AZHT S
AVFAN) =4 T7—RAZRVIzA VT AN —
EXGLEVWHDWAEET 47X - 54~ (Lysette and
Bae 2010) Q#HIPHOIMNZIH 2 DHHI — 1 v 28L& H %
F7 (1D A LB HKTHY, ZONFHIZEEN
BONA—=HFAMEHE T F M) THEEOHEM (K10
CG) TH5.

2. EI—0OvIN
COHIFIZBWTIE, OISO DEHIZHEINLEZ NV H

V) — @ Vértesszolos BERICH SNE A ¥ F A b1 =3
BETHAL, BFHEA VAN —IF, PMEEDPSTRAEL

1 “Movius-line” & "Out-of-Africa”, Acheulean 1 >4 X b —D#EK (0.8, 0.5, 0.4 I(ZFHEHTEFER) (Kozlowski 2003 % i) .
INFECHEH T 5 & A K3 — o v % (Kilna, Veértesszolos, Tata), B: # )V /¥F 7 (Korolevo, Malyj
Rakovets IV), C: 2 —# % A1 (Kydaro I, Ortvale Klde), D: 2 — % % A 2 (Nor Gerhi 1, Satani-dar, Arzni,
Dzhraber), E: 2—%% 23 (Azokh) F: 79 hU 7 1 (Cavuslar), G: 77 M 7 2 (Keletepe Dersi 3).



HI - AR SRR 330 B R

7eAhH R Bem BLT) EAMGEN LR AEHETD
D, ZOEBEICAET S Tata ik (OIS5) bELZ A
TOAYFTAL)—ITET A HETIE, 7V VbR
F v — FROBM L HEIUE DY 88% & o, Hia (11%)
E%EBLTWS (Moncel and Neruda 2000). [
B b ANNRFTRHEDRIEH L ZEETH S (Dobosi
2011). H#EREOKB O MBI ES T SN L F = 3k
MIE O Kalna WA 1G4 ¥ 52 Y —id, [KR%E
BN TA %] (& o THEO 51 5 Micoguian
AV F ALY — (6a, Ta, Tc, 7d, 9b &) " IZkATT
LR AR, LB D THAS (Valoch 1996). =
NHEZoD5 A4 T7ORG ZHHMINA SRR ¥ 52
M) =3, AMOFHIZBWTELWHLEL 5.
Micoquian f Y FA MY =237 ¥V F R F v — b+ 2H5
RDOBOIIHL, MK ZEERT LA T2 M) —13%
M EHEHLTW7220TH% (Moncel and Neruda
2000; Moncel 2003). 4745 ICRIBAPEST 5 DI,
ET Y4 THIEBIZDH % Miskovice @ ¥k & Becva HBF D,
7 5 N A SN OBATIICES T 5 b
Széletian £ Y A MY —TH5b. TIHOMBTIEF
APHEMTHEL TWAIT#EBE R\, Neslovice # B
T, ZWINTod 2#2stEL w5 (K2) (Oliva
2005).

2 Neslovice BFfH T DEREFHAEE (Oliva 2005).

3. AILNFTFHE

v 7 5 4 FE O Malyj Rakovets IV #Er &, + 5

YARIINWNF T HT OB A O R T H 5 Velykyi
Sholes DRI LTS (M3). AHIE, HiEA

(855%) AHLLMCHE S, EEE (6%), HibE (3%),
7V (15%) BERPETHE. INHLTRTO
FMIE, 05725 3km OHIFH PN THRE S 7z (Ryzhov
2014). MEGEBOE TGO wEEE, HBIUIHA 2R
DALIETH % TS 5, hHIHASHRAEEIR
T25DTHL. Har@WORKIZ, #)vdH s i3AH
. (débitage) WCBIH L2 D E#£ 2 S5 b ZkInT
DN D DHY894%, “KMLZHT S DA 56% T
b5, BHITED D00 E T OBAH, FHOKT
LTV AEYOFAEDN S, G L2348 B SE W
SN, in situ THEEEPITDONIZ LN TE L. YK
BRI BT B0 7 7 0T AR ZIRA S B FIBEA Y
(Ryzhov 2014) ZEBARTH 5.

Korolevo i (43) (&, Hdt - {3 —uo v igEo
IBEETH B, dLE+t 7 ¥ — (Gostry Verkh) & 5
Bt #— (Beyvar) £H56%5. 15OXLEDH B
Bruhnes-Matuyama 35 0 T EICHE T 2 DA, VIIE
& VIII & (Adamenko and Gladilin 1989) ¥ T& %. #i
EFHIZEAE, ¥a 77 =R, VI ETHEENY 4
77— (nporopy6mno) (Imamumus u Curmussiit 1990 @
208 FL® Nol; 209 H® Nol), KWT VILkE (210 HO
bo) R VIEOLD (213 HO No2; 216 HO No3) %
BT, e (pyouro) (218 H Nol & No2) I2F)5
v, VbIZALNS SO (220 HO Nol & No2)
E, TCWBEfkLAEs 7R LI TS
(Tnamwmmn v Curmassrii 1990) 7. Va @i, [ ACHERL i i
MIAZE] (K40 Nol & 2) %38 E 3 % Micoquian
AYFAN) —IZGEEND. VT 7 TREREICE L
T, FATI%E 1L, OIS14 &&Hili b (Koulakovskaya
et al 2010) VIEI ooz vy 707 H 5 il
Ve ra g ed okl L7225 (Adamenko and
Gladilin 1989; I'magmmua n Curamesiii 1990; Kozlowski
2003), FHRMIZINEZHDO T (Koulakovskaya
et al. 20 10). HFEEOHEM D 95% ZRINETHY, 4
BAVOLEINLON, Ha, Wa BHE WS A
¥, BMARLETHD .

AMOFIH DB Y 5, Valdd bW IV E» 5 11
BT TELT 5. TMEICBWT, RILaHUAOR
WOz SOREREaMPHEHEIND L) 125 (&



1- Malyj Rakovets IV
2. Obsidian outcrops 4
3 - Koralevo ‘;

@ Areas of the Ay
former volcanic
activity

Flad

3 HILNFTHE.

1 : Malyj Rakovets IV,

2: Velykyi Sholes,

3 : Korolevo (Ryzhov 2014).

# 1 Korolevo EHiDEZ &EDAMDEIGHE (%) (Kynakosekas 1989 % L) .

2 = HIEA H = BOEA VS 79V | B W A

IVa 98 0.9 03

v 100

III 94 4 0.03 0.1 0.1 02 0.1 0.03 1.1
ITa 99 0.9 0.04 0.03 0.07 0.02 0.15 0.11
II 85 11 0.1 0.3 15 0.7 0.9 0.02 0.8

I 90 25 0.5 0.5 0.75 0.5 0.75 4

1). #LTC, #®Z &, Micoquian f Y F A+ —®D (No.34).

REFTH L [RERWMEN TAHE] OHEENLE
PEV) ZLITHIBLTWD I EIZHEHERPLETH S.
Valg (4D Nolk2) ObDEIIfE No3k4) %
s shThsrH W,

F7, 0 L3, débitage HMOE L L% —
WZLTwa, IVERTOAEKEIDLT 22 HTHY, 78
M52 IO L 0L o MR EIERS 2 g
OBV, IVEOLAK (M50 Nol) ¥ & [M#E
(Jluckosmmmmiit) | & SN2 MO (No2) D7
FESRE LT 2 0 #3025 v o DU 1Y 7 0 e
WKLo THBEEN TSI L, HiEiE, FEEHmE
WU HIMEE OB RETH Y, T, HHOEED
HHEDPBWAERMICR 2 > TWab, LiEEOV T 7 BT
HEORMOV LD, TIETALNS X ZIERGR
My (préférentiel) HETHAHZ L2 HEITRETH S

IV @75 T RICh TR AR o2, &
Ky [ARFERMMmMN T A%] oKk, LT, JERYEN
(préférentiel) HIEIZ X BV 7 0 7 [ A2 pE 12 B
LTWiebkWw) ZENTES.

4, A—HH XK

B A ACHERESTRIREZ AT 53— A
Jiid, NEoJLEZIES HAORREE L CRREL T& 7.
Dmanisi i# 8 T & 1172 Pre Oldowan 4 ~ % A MY —,
Acheulean f ¥ # A MV —, % 72 Aurignacien {1 ~ ¥ &
Y =& THINTIE ol 7285, TORImE LT,
“Out-of-Africa” DZFERN BRI HM IS Z L 5T & 5.

=AY AT B TR B3 588, 7
V¥ 7 @ Ortvale Klde, Tsalka, Kudaro I, Trialeti,
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4. 11/

4 Korolevo EHFIC & (T 2 EEMIEARDEE
(1-2 : Tmagunun u Cutmmseii 1990;  3-4 : Kynmaxosckas 1989).

3. 1@ 4. 115#

5 Korolevo BEFDHHAIHAZREFRDER (Kynakosckas 1989).



1

TENNA T x YD Azokh, €L T, TVA=ZTD
Arzni, Dzhraber, Erivar I, Nor Geghi 1, Satani-dar
%ETH5D (Moutsiou 2014) (I46). i H 135 E H >
LEtN T L BEREBSE & LT, B iR iE
57 M) TWRFEOEPEEE L TOBITRETH L. R
WA, fFEICBCTRMETHY, BBFTETAMDIE
EAER DS,

4-1 =pEREEY

4-1-1 Kudora |
Ma—HhH 207Ny 7 IAENCH % Kudaro T i f
D 3afEL 4o U/Th 4RI, BIE2 44.14ka TH D,
%% 7 60ka TH D (Todun 1989). 5c fg7 &+ L7z
684 M ORI, HMOICHEOLM (HE-BH- 70 ¥
) LBAINIZOMEP DL S>TWE. BEHEDIHT
THIMLEAST 5015 iz e (Aiafko 412%) T
HoHHMS, JREOAMOAERILRIEE . LONR
&, WofEEHo 7Y v b (65 - BilE @), €L
THEEA (14) TH2D (Thobun u Benstesa 2004, JTiobun
1998). HIEA OEPEHIZOVTIE, 100knbh EEN 727
&

g oS,

70-72 §
wen ofl]

=

N\
o N

88 ¢ ,_“ ..!faaﬁs "
~ ,

TN T T O Javakheti IR TDH 5 W REMEATRIZ S LT
% (Jliobun u Bensiea 2004). 1985 4E D JEH TS S h
72280 HOBEH DI b2k, “WINLods# N, HH
PEENTEY, VIyryu7WEEIIHETLIERID S
(JTroGun 1989).

4-1-2  Azokh

Azokh A EE I, HI—AHFRADTELNAL V¥
YiZhHDH (H6). ZoRFoBE (2002-2009 4383 ,
Asryan et al. 2014) 12 X4, T (ESR 4E4% 15.7ka)
25 VIE ([ 293ka) 12585, Chbnd b, 1T
eV EBRtObOPFEETHL. VEOEWIZIZ,
CZURMTOH 2 R RAKIPRLAEER TRV,
amiE, Fr—1b (6588%), 7V ¥ b (88%), Kkt
(250%), = L CHRIEN (44%=3 1) EWHIHKTH 2.
“UINTEAT S 7T HOBHONRIE, 7 ¥ b (4K,
YRAE M), BEL Q14 Thb O EATE,
HIEA7Z205, EEE2IE2EENTE e wH 2 LT
H5H. MEE VI IMEEICL > TRHREDSIT O
5. wRAEk G150 IKhHD 3 BRIEAOEEIE29%

=—

#

6 J—HHMHGOFE - PEIERREFR OB
Oz L7-BiE T8 42 BA EUE, KENIRRA o= R OB e i &

R THRGE L7z M d kD@ Y

1-Kudaro I, Ortovale Klda, 2-Satani dar, 3-Dzhraber,

Arzni, Nor Geghi 1, 4-Azokh. (Jlro6um 1984, Frahm et al. 2014 % & & IZFERK) .
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m
7 AzokhREEHVE (1) ENE (2) HEXDERANLEEY (Asryan et al. 2014) .

OM) THAH Ak, Fr—1F 2), 7V 3
M), XRE @) THY, 5T ravak (b
KA 625%) THY, €09 HD 2 mAIERIENTT
HEDHLDTHAD (Fernadez-jalvo et al. 2010; Asryan et
al. 2014). ABIZTOHRBEEFEZDH 5 b D & BRI
HHLDDNSEo5TWDLDT, FIHEAED—IRA in situ
TirbhTwien/isrd. —7, BEAIZHEOITH
HEsh, vk LTEHLBAINTWZOTHY, €hid,
HHICHET S DDOOBAOmMEH VLT LA T
&%, ko 329% % b5 vy 7 T FHF 0L
& 7 b, XRE, BIRAO BE BERTHL.
FF RO 34% # 5O LICBELVWRINLEAET 5
I Oh, BEAVPEINTVS I LITHERZ R
L7zw,

PURENZ I IE E V g o BREA I3 IR 0% » (X
7). LI, TOKEETHS, HiHE 32 x 40mm
EETHY, HEE, 33 X 58mmIEETHS. 212,
WHIEH D T, HIICOBREERL, LAER O,
FEREZ L TCWA I L THD. FHAIWWMETH 5722
BRI v, 31, MTHICH B FIBERS K
MLOEBTH S, VEDODLDO—FOMICIE, FAHD
PR LEDORE HHEIRE, B O,
Wide e (RBAIZ) A& 5y FHRRONG. FiE
FiH AT AHMTH 72 L) THY, BB
X o TELZEREDE WSS . oMz R s
LHEIRIZOEDETTH A, IBBOLDIE, /NEDO—
T OMHEFE D72 OFEEZ M2, MWTT O DU

2)

o FreMAIEZTTHDL. ik, débitage & \W»
9 X DIERY % < faconnage IZEWVDDTH A L FbA
B bhwiZsd., BIEACE-RWITRKO STV
D, AMELTEDD, AL LTHIETLZLETH
D, [#4&] (GUHE 2012) AEOIRAMEIIFHVESHLE
v, Fh ERTEREI N AMS Y 2 — X
FRT P VERREESE, ERE-RERHEL TV
EXHRINTH 5.

4-1-3 Ortvale Klde

Ortvale Klde &, HMIHAEHRAOKYE (AMS-
TLIZ & 4R 2 VIV O, 44-35ka) & RMIIHA8:
R OB IV -IL J§ D1, 32-21ka) (Tushabramishvili
et al. 2002) &257%5 W, V7 v TR EO B
TS, wbwd [N RLZAT )T V] 408
A MY —="T&%»Y (Tushabramishvili 2002 ; Adler and
Tushabramishvili 2004 ; Moncel et al. 2012), Hi f
1 (unipolaire) FIEEIZ X o> THEAD S N-HEDOFH
HIRFALHIIN L E N BIDHE. > T b (Moncel et al.
2012). HRMIHA SRS A S & BEAAAM & LTH
MENd L5 %Y, AN - B &N EhA R
ENB LV EEH S (Adler and Tushabramishvili
2004).

LMP %5 EUP 22 FCTALdiE, 112, LMP
TIE, 20km DA O THER S 7z local material (7
Vb Fr— - ARE - HE TS - EREO
Hea - pHcE v kilgReaf) OF~XTh, EUP



1

%2 Ortvale Kide B DA LHFICED 3 BERDEIS.

J& A
EUP 4a 3 (3.3%)
EUP 4b 6 (35%)
EUP 4c 308 (6.6%)
EUP 4d 124 (3.0%)
LMP 5 21 (0.9%)
LMP 6 46 (0.4%)
LMP 7 26 (0.4%)

EUP ; Early Upper Palaeolithic, LMP; Late Middle
Palaeolithic (Adler et al. 2006 % &) .

T, 79 Fr—b BIIEPFELSHVLRT
Wik, #5212, 100kn % B X 5 IR (Javakheti)
(Blackman et al. 1998) TH{% & 7172 non-local material
(BBEA) 2% FMET, 04% (LMP) %5 49% (EUP)
AN 10 RIS 52 & (£2), #31C, LMPT
2, BROOHNH LG RINLEET AR5 72
Lan, THEEA] 2 EIh/zolsl, LMP T
&, AR E S LA HNORBEDS in situ TITHNLS
X912 o7 (Adler et al. 2004 ; Le Bourdonnec et al.
2012) 2 THD. TTIXABND L) HRBIOMBRIL
O [H472 0 okeg | 205 [EHmgEReg | (ILE 2012)
NOEBEOTFRICH L 01E, TEIAHN, EHELZ
B b OB MRS, HEVIZEROBICHT 8
MoFEkE (Adler et al. 2004) TH Y, T/, WHHED
WRZES S . U OB WEMAED 90% ULz Lo b
=AY AYFE, NSBRINLLIT V=T %2R L
e 800 A2 5 4200m D I &2 FHEI S L ISR E) T 5
HEHLTBY, AN ICEE S T
RO OLN/2ETTH S (Adler et al 2006; Adler and
Tushabramishvili 2004).

N E TG L7 # R DAL CHBREA & I 9 2k
(&, Tsalka ##f, Trialeti % 258 TE 505 &
MIAHTH S (Gabori 1976 ; Moutsiou 2014).

4-2 EERREEY

4-2-1 Nor Geghi 1

2008 4E 125 L 8 L7z Nor Geghi 1 #EBRIX, 7V X =
7 @ Hrazdan i#4 (R 1375m) 125 5. @WEEREIE,
YRADE S (Basalt 1 & Basalt 7) 128 F I/ Bk

2

OHERETDH B DT, LA DA (40Ar/39Ar W52 )
BT L LIL o T, BFOEREHET LI LD
T& 5. ZOMRE, & FRICHET 2 7 AT 0IS12 (441
+ 6ka), LD 1EA, OIS7 (197 = 1ka) & Xk,
MHEDIZIZHIICAET S Unite 1 (9dJ@) 775
DAEAR (308 + 3ka) L DEAUDHER I (Adler
et al. 2014a).

BEGBEEDOA 7 A N ) — ORISR OFE IS ER T
52 ENTES (Adler et al. 2014a, 2014b, [X8).
OREMDIEEAENRBRLTH S,

@17 HOFABDI B, VT 7 BT ARHFEERNTH S,
QB AT 501, BH, OBRE»SAETZHN

(WbWs“FRLVY "B EED) RO,

ZWRINTEAT HEY, THEHEE] ICBERT 503

RFzETHB,

@z v XY BF R DAL
GIETHEDESTIY: S
O/NEE 177 —ADETE, HBETH5.

E1ICHEHTNEZ E1E, OIS O, Acheulean i)
BEA T 7 —ABLEEFETLEVIZLTH-T, 4
A Y& A MY —iZ Mousterian 1 TH B L) Z &, 5§
212, débitage 13NV 7 7 B T IO RIFHEIC L -
THEOT NG I L, 31, FEAHOREDN S KN
TETO—HLALIHRZETLT MY E LTHREL
2k, Az, MY T -1, FRABOER—
ROBLPIMBEITOLNT VI E, RETHL. L1
W% BEoTEY S 77 —ANFOHHEN M2 %o
72DlE, VT u I AREIC L 5 T (3] OBEE 2
Yha—=L, —o0naEsSBEO [HE] 2REm
CHERE § 2 2 LD WREIC R 5 25 ThH Y, Hikz i
—ft (ML) Lz#R A8 & - CGER—RZ RS
BIENTEDLEI ol bTHE. iMDIFLA
ERMRTAEBAICEREZ Y TTARALE, H1IT, £
i, M 7720 [HE] L LT, Vvyruy
OEoOaHE LTHELZOTHY, T2l Ty
YTV avENRNEEREOI T a VICEIG L 2
P2zl 20, FEMDS 4N ETAEV) L
THhb (£3). 70km (32%), & 5\ 1% 120Km B 7z
LIAHIHET D (03%) BMEADOHY Ji%, Hid L7
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8 Nor Geghi 1 EHDEERH AR (Adler et al. 2014b) .



%3 Nor Geghi 1 BHICH T 2AME L TOEER. BB OBHIE L CW2BEGOD ) Feiihe 3¢
i Ak bns S E TOWE BEIHNDL.
K B (%) (k)
Gutanasar 93.7 2-8 4-2-2 Satani-dar
Hatis 28 12 Artin (B3 2,060m) 1 DAL B A7 § 5 Y %@ b
Pokr Artent 52 70 OYAHE, LMY % RN X > T SN2 b OT
Pokr Sevkar 03 120 B, $RIE SN2 600 AU S0P, ¥4 KT Y —
(Adler et al. 2014 % ZI21ER ) W2 bMEr S, B Acheulean £ Y A F Y —

LRI S NAzAS, ZORMPIE, EaTr—R, 21—

9 Satani-dar B O RELEHAZ (Jlooun 1984).
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W= ({9), Favr8— A7 VLA =, Jidhimila i,
ANBENETNTWS (Klein 1966) OT, HHA L
EThb, FEHTREWE, 6% B, BEarsdkteL <
WBILTHD. BT M)z LTHEIELTWY
2L DRSS . 212, RIS KO YA B
HETHLENH) L THD. RIEAOMITIE, HH X
REHoAHEPHALSNS. $312, BREAICIE, 2
DY O LEFROEOMEH T LRI Do 72 b DO 2 FED
Y (Gabori 1976), OB FHINL Z L.
B4, ABOZPIIVT 7 e TRMHEE Db DN
FAELTWAHZ & TH 5 (Klein 1966, Figd D No5 & 6)

4-2-3  Arzni

ILY 7 yHHEN 18D L TAHIMET L. T
TOHEWTEBAETH L. BEAIE, 80 miTLHEN
MREEE,rOENZEFNZEDZE V). Acheulean
AVFAN) =L LTHESNTVLDIE, 177 —
A - Mo AE - HRMAOBZRO0E L72AK
B2 27 =7 Y MHAR - RES - A FA7 LA
=7 & THY, Mousterian 4 ¥ ¥ A M) —& L TH
EEINTW201, MEELZEL 77— - PR O
Atk ds (Hiid 5\ IW B 2 A5 %), RE
oA FPATVLAN—, ZROYF7 =7 VI
B, ZlfkETHZ oA - AEOANE A (KP
SRR ZEThHDH. 2L, IhsikBEkE LT,
Mousterian £ ¥ ¥ A b 1) —& L CEHli§_R&E &) &£
#Aid 5 (Gabori 1976).

4-3-3 Dzhraber

IV Y7 vodedbd 23 ~ 25km (27 {E 3 5. 200 13
EOEWETNTRBARTH Y, RESKLZLOTH
5. BYO 105 MITAKTHY, vruTaNHOA
By 7 a7 RERHOABOHEAEIRE STV
5. Tofzix, #iy MERMR), €1 77—-2 (K
10) - F 3 8= H AL FAZ LA S— - REGRE LD
HbH. ABHKA YT AN —DOREEREDLDIE, B
BT M) THo72Z L 2MERTH725 9 (Gabori
1976).

CZTHF LD ODIEAICIE, Erivian i 7% &%

RO EY T % (Gabori 1976). A7 LA 78—+ < —
A -y FRARE EICIEAT, W Afis SRUIH
AR El oA ZfEH L Tw5b (Gabori 1976).

5. 7FMUTHT

THM)THHICBCTRBOZAET HHH 2w L
FHIHAFEROMBBIZROBEY TH S (Moutsiou
2014).

RR7 )T

o Keletepe Deresi 3 (#21k),

o Erikli Deresi: 2 MDY 4 7 7 — X,

o Acigol Etekleri : I LA AT AV T 7 a TR &

R,

o Kisia Kadarak : ¥ 1 7 7 — AW LM% 23 5 fids,
o Suvermez : AZ LA 8—, REHLER E 6 MDA,

V7 a I HA
W7+ MU T
o Liz: 1 KOZRKIM T2 AT 5V 70 TR
o Parganli-Kerpe Arasi: 1 SO A7 L A 78—,

o Pendik-Hacet Deresi: M O# & AN
° Yiiksekova : R D F %,

o Ercis : B DL LR,

o Borluk : BUR D4 .

INLOBERDEIZ, SARAICL > THER S
bOTHY, MENMHET2ERZHL T 2EINE, 4
DL Z A, Keletepe Deresi 3@ DOHEHH % BT H S

N,
5-1 Keletepe Deresi 3 &

3ODEREN S %D, wFFICME T 2 EHE 1 IZE
Mt<Thdb, I, IV, V, Vam, VI-XII O %JEH & %
N5, BE2IEMELIETHY, I, HIEIEENS.
JERES IV NV P2 EALBETHY, LT ErEEh5.
JE#E 3 OEWIEATH Y, BHIHAERRAL L RIHA
RO BY O FERHH L, TE»S VIE T TOHER
JEICWE STz (Slimak et al.  2008).  RERICA7E
TAHBHICBVTIE, ZRINLOH 58W5 V%2 &
75 BIRAG OFEH (Golli Dag) SB35 7 Y =]



100%

90%
80% -
70%
60%
50%
40%
30%
20%
10%

0% -

X 11.

X 10 Dzhraber EHORERBE «+ 7 7 —X (Jliooun 1984) .

Dobsidian
W non obsidian

] 1§ i v v v

Keketepe Deresi 3 &@#ficHT3E (V) Z&D
EREAFADZEE (Slimak et al. % i)

MYBBRIC S, WIS, A% EORBEEICEE L
TeBWAM L LR WTHOERE, ThEidRssikhe
ERLZLTWAEEZS5NTWS (Slimik 2004). 115
WCIE6BICK AT 75 (Acigol) OHEREAH D (RI-R6),
160ka (OIS 6) &9 AL 2 5N TS (Slimak
et al. 2008).

5-1-1 11 &

AMELTHHINDRHESBIEATH L (90%
WCEA) (K1), BEAUSNOEMZ, s XR
HHETHL. EWEEERELTRET L, R0
BARFLATN, ABOMEZET, KEOHR A
HABEEINTW2Z eWbh s, FAHEEZIE, Pk
W RBE LS & o TR OB 2 RS 517 707
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HEREDS, Fi N ORIBE S I #EE (FEV 7 7 a7 1Y)
HEFHBON BHEOr — 2B nThH, [H4E]
O HIE T OB SFERS NS, RIS
i, A7 LA S—R R & & O BB 2 Mousterian
AL ENz. 2B, AR ako 90%
5.

5-1-2 Ir-ll &

ICEOFA AR, MBEABPZHENG. £
i, ABHZY Z v FREOLONL . TTHEICE
W, AR TPENRTEZERZ | (predetermination)
ZWREICT 5 &9 R#EMEES R ON LR, EF0
RIEHF OEEDPEE L 5. TS OH KDYk
Ry FRARIIMLE NS, A7 LA =R
D X 9 R ABE 7 Mousterian BUA#SA SN2 L %5
(Slimak 2004).

5-1-3 v, V, VI-XII B

FHEEE, BEAORBESZOEN &% B4
DI R LS Tbhz. AR AL RL, A
Bdsoidaknats (Fav—, FavyErrhy—
N L) BHBERKT 2. VIEICBIF2E 477 —A

FEEARTHY, 7Y —N—F 1 MPBRRARTH D
(Slimak et al. 2008). ¥ 4 7 7 — ZHFEDZDIT, N—
FAy<—tv 7 b= &7z (Slimak et
al. 2004) (¥112).

AMICB L CHEETRES 11X, AMICED 2 BREH
DOEEHRACZ BT 1T L 2, WA - XR
G RIAREVPEEEEBL T AL W)L THY
(K1), 8212, FTHTRESL 77 -2 —
N—OFM & U THAMIZAE S T 72 BIRG 0 5E
A, M EEERICET 280w 28 THD. TOFE
B EFEBL L 7201, R AB o <R (T 58)
THY, LN —FELED DIV T 7O TH
ApE (LK) TH5. $318, BEAZOLDIIHNT S
BIRDITHONTWBEEVN) T ETHD. YEBEBOFER
2k, BEOBRBAVPHFHELTVSIZh0bbT, R
PEins- L Z 5 (Sirca Deresi) 123 % B 2EFR S
NTVWEDOTH5L. 412, BIEAZ TRIIBITLE 4
T7—ARI Y =N—OEEL LBIZBITAVY T
BIERECHED K TR ] AEREDRITIZE o THEWT
HolzbnwHZk, B, O T 7 —ADHEH
AKBEIZ BT % il OREAOEHH O REVED D 5
L, TH5b.

ERR T

: : o !'ll..qn-p-!??ﬁ J'

.HWW

12 Keletepe Deresi 3 E#HDE « 7 7 — X (Slimak 2004)
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5-2 Cavuslar

1984 AE D 3 A A DB FE R S M7z -EF T, FE3EH
TiZfTbLTwi v, 79 MY 7HREB® Bingsl &9
HBAOFERICHERE L TwD, R @EwE, A
B WM LA - AH -/ v FRARRESFE DD
Td» 5 (Yalacinkaya 1998). {HHT X1, #IHH 5
WIEHANDIVT 7 a TR EESETH S, AR
&, ZooMK0H L. O &I, HIRIEY 7 R Ak
WX o THBEMmD “JEA " ZEY T HETHY (K13
M Nol, 2), bH0&2F, A () oMichHzsH
ROWG 5 ADORROHNF H B EAHZIEEMY,
CTCHAFNIBRAEEE L LA Sk 2 %17 -
TWLHETHD (Nod-8). ZoJikid,
AHEDE (No3) IZ#LETW5.

Ve ay

6. &

i
I

1) KEEIZB T A b EEBOEDOBROERDE L D

2

2)

3)

4)

5)

B, % Acheulean 4/ ¥ %A M) —I1ZBIT 5
YA 77 —ADEETHY, H20HYIE, vy
UURAEETHY, HF£3omiE, MNIEETDH
%,

IR "2 FARE L7724 ¥ ¥ A ) —25 Micoquian
AVFAN) =R LRI -1y Il BwTid
%3 OWEMA S, Micoquian £ Y FA MY =05
7y a7 A GERUER B ~ERB L7
NFTHFIZBWTIZE 2 OWH 5, Acheulean
AVFAN)=oDNT 7 a T RERE (YR
) NERBRHLa—AY X - 7 MY THAFICE
WTIRE 1 oW 5 BEEA ORZEM RIS 7z,
FIE A 2RI O B—IBA OB ST, g &k
FREE (7 rU D) Blo 2 FEOKEDSD B,
T—=AHA - TF M) THITIBT HEEEER &R
PREER 3008 L7240, 100km DL B2 & 25
T SMESEROEER L TWZETHD P,
i Y &S AR O BIAR I, ERAFIEL T
Wh S FTHITTIE, Fhid, 8~ 10km @

13 Cavuslar EFOERAGDEY (FA#) (Yalacinkaya 1998).
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HPANIC BT BBk TH L. T —HH AT T,
WEHRBERNE, ©2~ 8km % HM 2, @ 70km, @
120km &\ ) [T % &9 Al & A LT
BY, OUOABRLZ7ZOD RN TH - 7.
7+ MU THLE TIE, Skm i & v #PFIZINE 5.

B

1) PMIRASRAA 2 BN A GRS B 25 01k, OR)

FABRYA Y FA M) —ORTERMIIEL L, @F
FRBAHNEREIBIT VY a7 NEEOMBE, Zhic
MBI AB & B EEOTE, ORMEE LB E M
ENns [+ 8By FOHBETHS (Delagunes et
al. 2007; Bourguignon, 1997).

2) Acheulean 2 &7 a v kid, FZoKFE (A)

EEE B) L206%3 (K14). ZOZOOIMILH
HEHERTHY, AL ChOOHEICHERL 228
LHBEATAEFETT S —H, vyraumartes
Yareid, KFEE (A) 2D LD ToTWEDT
Y, BEEEOBEEAWGHHAETRLRTVS.

14 Acheulean 9O+’ 3> & »OT7H
EEOEBHAZEOIA T a >
(Inizan et al. 1995 % i) .

j__@__ Nt i

| F— SR | 2

15 E«4 7 7—ZOEHAIER (Bordes 1961).

3)

5)

6)

Acheulean W2 v 7Y a YD KM ERIET L HDTH
LTI, vy ruglare sy a g, #EEC k-
TREZWEST L 70 A TH S, WL -BRE TR
T3 2HE%IBIHN J L (préférentiel) & IFTY, #
PP AR T 2 (AL A2, A3--+) J5ik (M14)
[l (récurrent) &S (Boéda 1994). 4%
i, A-BWmioRKENE (HEshsls) 2BETS
&V 2B W T Acheulean 12 v £ 7 ¥ 3 ¥ DX
WAL, BiEE, AMICEKRT 2 &V mASmED
TR ENEE SO EW) T EICRSS. MRTI,
Mousterian 1 ¥ ¥ A M) —WBloEFEL [Vr 707
WERIC L 5T [EME] ogEza Y bu—nL, —>
DEBED»HLERO [HE] 2R RET LI L]
Z LT gz E—1t (BHL) LHRAEHICE ST
BH—XZHE] L, #HEWEEEZb 721 77—
WEoThbblwn) Z LIk fiMshEEs
bOTHAR ] 2RI AERE - T T B e E, VY 7
uya sy a VISR FETH L. AV
2357 @ Korolevo ##F Tld, Micoquian 4 ¥ ¥ A MV —
D% ZFTVT 7 0 T IEEOIERIGEN Fikds, I—
H AMT OFEEBFTIE, Acheulean £ ¥ ¥ A bV —I(C
BN TR TEDER L CWw5. F. Bordes 1, ¥4
77— AWK EWNIIHGET 572010, Latw)ylt
K ENAS/m i) FEEEHLZ (K15). €4
77 —A&iE, BHEICHERZTZmAE (m) AVHIHEH
(L) o (L/2) X THICHMELTWEHD (L
—a>L/2) #59. —7, Micoquian { ¥ ¥ A+ —
O TARERWEMTASR] &, L& m o ErikE
ROEIZH LI (L/2 =a) IZdoTHENE,ON
LW ZED > TWwh. Micoquian I &7 3 v
1%, Acheulean 92 > & 7> a v Oxhilil & 137 5 .
"Pre-Oldowan” & \» 9 #E &1k, T LIIELZITANR
LNTWBEIRTIE R L, 26-16Ma D EMHICHz5
Oldowan 77 /0 ¥ —3¥HHTH o7z v [
{534 (technological stasis) | fAVER I N TWAE Z &I
R L7 (Semaw et al  1997; Semaw et al  2006).
INHEDA Y FANY =i, BWMIZL - TTIEA RS
ENTABOEMICE > THRE SN TV BRHAT LN
&, BELENA TR REZ CHABESTE» S
MELTWwaZ L, HEOHMDMD TH TINZERT
BT L, FARTY—IRELMRFTITHE L
Fx, £ OMBEESEHINTYS (Gamble 1999).
INE VEAOVWEFENC S 5 4FEIFIBWT, Ak L
LTSN 0RZRE, 7YY b, AKEOETH
% (Bar-Yosef 1998).

Tayacian, Clactonian, Taubachian, Buda-industry
BT ERAIPHREZTVWEIDA VFAM)—%F -
Bordes 1% Pre-mousterian & L 72 (Bordes 1968) .

7 ) Micoquian & DAL E i 13, 45,660+170-140 (GnN-6060)

8)

& 38.600+950-800 (GrN-6020) T& % (Valoch 1996) .
VIIJgE VIIEZ —2DBICT LD WBEND 5



1

(Koulakovskaya et al. 2010).

9) 9 LRIt 2 l#E, 216 HoO No. 3%V 7

Oy E, 220 HEDO No. 1K 4 ® No. 2% 223 HD
BR A [REMWEN TAHZ] &A% L, Acheulean £
VEHEAMN)—OFECREBZ 5D DTH S (Kozlowski
2003). ZOWMEIE, ¥4 77 —AHME VT ruTH
Ed DI TRERMEM T A% & ORENEFRE R
D,

=

patterns of settlements and subsistence in the southern
Caucasus. In Middle Palaeolithic settlements dynamics,
edited by N.Conard, Tiirbingen, pp 91-132. Publication in
Prehistory, kerus Verlag Tiibingen.

Adler, D.S., Bar-Oz, G., Belfer-Cohen, A. and Bar-Yosef, O. 2006

Ahead of the Game : Middle and Upper Palaeolithic hunting
behavious in the southern Caucasus. Current Anthropology 47;
nubember 1, February 2006; 89-118.

10) Mousterian 4 ¥ ¥ A b Y —IZHATT 54 Y ¥ A bV — Adler, D.S., Wilkinson, K., Blockly, S., Mark, D.F., Pinhasi, R.,
ZBWT, BEAPEFAH SN ozt vy 2 & Schmidt-Magee, B.A., Nahapetyan, S., Mallol, C., Berna,
Tk, VIIE : Z1lE (99%) (oxF LA - 3E - F., Glauberman, P.J., Raczynski-Henk, Y., Wales, N., Frahm,
BEEAOERD 1%, VIIE : 2% (99%) i LR E., Joris, O., MacLeod, A., Smith, V.C., Cullen, V.I. and
WA 1%, VIE : 2% (987%) Sk LEEAH 02%, Gasparlan, B. 2014a Early Levallois technology and the Lower
Vb J& : 1% 100%, Valg @ il (984%) 2xt L to Middle Paleolithic transition in the southern Caucasus,
He- 70 -HE BRAOGEHDT16% L VI b Science, 26 September 2014, 345 (62094): 1609-1613.
DTH5D (Dmamgmmma u Curmmerii 1990) . Adler, D.S., Wilkinson, K.N., Blockley, S., Mark, D.F., Pinhasi,

1) IVEE I Bo [ARERWRN AR (ST 2 EHIE R., Schmidt-Magee, B.A., Nahapertyan, S., Mallol, C., Berna,
7\, FBordes ®% 4 K1 Y — 24> CTIEOHEHIZ F., Glauberman, P.J., Raczynski-Henk, Y., Wales, N., Frahm,
OWCHHT 5 &, (4 ® 3) 1 La Micoque #EH (3 &) E., Joris, O., MacLeod, A., Smith, V.C., Cullen, V.I. and
@ “Tayacien” £ ¥ ¥ A b 1) —I|ZJ&$ % [Biface nuclei Gasparian, B. 2014b Early Levallois technology and the Lower
forme] (Bordes 1960, Planche 95, No. 3), (X4 ® 4) to Middle Paleolithic transition in the southern Caucasus.
&, TV ~—2] (Planche 13, No6-16) T - T, [piece Science, 26 September 2014, supplementary Materials; 1-65.
foliacée | (RZERILEE) LI AL T I EIZTELRWEAD. Adler, D.S., Yeritsyan, B., Wilkinson, K., Pinhasi, R., Bar-Oz, G.,

12) Z o A% L, [onHo miomanodHbiil MOATPEYroNbHbINA Nahapetyan, S., Mallol, C., Berna, F., Bailey, R., Schmidt,
HeonpeneanmMbli (5T & v, HM—ITHi O, #=A)) | B.A., Glauberman, P., Wales, N. and Gaspariyan, B. 2014c
(Kynakosckas 1989, 20 H) LiFflishiCTw 5. The Hrazdan gorge Palaeolithic project, 2008-2009. In

13) IV J@ & I g O A OBARR 2 AHE 5L, [BRRERYIC S Archaeology of Armenia in the regional context, proceeding of
G AHFEEH A RET AW E OKRIL] v the International Conference dedicated to the 50™ anniversary
VT ragWEEOa T avilhhs IVERT of the Institute of Archaeology and Ethnography held on
ORI, LA, IIIHA RO A KA E O EH) September 15-17, 2009 in Yerevan, edited by P.Avetisyan and
(Révillion and Tuffreau 1994) % 3¢ 5. A, Bobokhyan. pp 21-37.

14) MFEEPFOEBIFAEMIZ 40 cal ka TH D, ZFOMMOHIE Asryan, L., Ollé, A., Moloney, N. and King, T. 2014 Lithic
FE R4, VIIJE:40cal ka (TL) , 43 cal ka (ESR) , V J&: assemblages of Azokh cave (Nagorno Karabagh, Lesser
42 cal ka (TL) TH» 5. IVEOTHL S LFHITH,ITT Caucasus): raw materials, technology and regional context.
DOBIFAEARIE © 37 cal ka ~28 cal ka (AMS), IIJE : 20 Journal of lithic Studies 1; 33-54.
cal ka (AMS) TH» 5. Bar-Oz, G., Adler, D.S., Vekua, A., Meshveliani, T.,

15) #HEIBARFRIICBWT, BEAIE, =201, H, /N Tushabramishvili, N., Belfer-Cohen, A. and Bar-Yosef, O.

B L LD BEEEELRT EZAD (Rensikl et al.
1991), A5 - YK 2R O7WTH -7z Bl
IHA#RRICBWT, TR & SRR LTk
i B M D PR 2 FRR AR, 45 1S, T34k A (débitage)
IR LZWZ E, #2100, 2B MKRT 52
LIZE o THBEINZOTH o2, Z0X ) BlEE D
OREAE, AN E T, FEHENT, Ly
LARMHEICEAZ LD TH o 72D TIERVHEbh b,
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Obsidian exploitation during the Lower and Middle
Palaeolithic
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Abstract
This paper reviews the studies concerning the exploitation of obsidian as a lithic raw material during the Lower and
Middle Palaeolithic periods in the Eurasian continent. The important developments of obsidian exploitation at that time in
the region were advanced with the use of three technical improvements in stone tool production, namely biface fagonnage,
Levallois débitage and bladelet production. Based on the distance between territories of occupation and obsidian sources,
two different modes of obsidian exploitation were in place during the Middle Palaeolithic: long distance exploitation and
short distance exploitation (atelier). In both modes of exploitation small amounts of obsidian blanks were used and at

times finished tools had been left more than 100 km from their territories.
Key words: obsidian, Acheulean industry, Levallois débitage, long distance and short distance exploitation.
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x2 THRERFRBRBOBEXRY 1 XDZE1E (1)

JLOFEFH A X LTI BEOL T DA X Wik - PGEEE (%)
W% EAES E3 i JEE R i JE = N Rk e JEE kR
(o) (o) (ow)  (mad) () () () (md) (%) (%) (%)  (mi)
VIV A Glycine max subsp. soja
1 415 301 238 1556 409 294 239 15.04 99 98 100 97
2 493 361 258 2403 493 368 228 21.65 100 102 88 90
3 462 332 271 2175 477 348 262 22.76 103 105 97 105
4 438 319 248 1813 440 312 226 16.24 100 98 91 90
5 422 329 271 1969 409 329 257 1810 97 100 95 92
6 422 321 248 1758 418 311 2.37 16.12 99 97 96 92
7 430 319 243 1744 440 324 249 1858 102 102 102 106
8 436 314 263 1384 457 327 257 20.10 105 104 98 107
9 450 335 267 2106 454 337 268 21.46 101 101 100 102
10 430 309 237 1648 426 314 217 15.19 99 102 92 92
3 (Average) 440 324 254 19.06 442 326 244 1852 101 101 96 97
thgefii (Median) 433 320 253 1849 440 326 244 18.34 100 101 96 94
A (Max) 493 361 271 2403 493 368 268 22.76 105 105 102 107
#e/ME (Min) 415 301 237 1556 409 294 217 15.04 97 97 88 90
%4 X Glycine max subsp. max
1 924 739 731 26122 1097 913 798 41827 119 124 109 160
2 773 701 631 17894 1024 924 762 37732 132 132 121 211
3 879 801 7.06 260.14 1240 1007 831 54304 141 126 118 209
4 763 711 6.25 17744 1049 928 743 37852 137 131 119 213
5 974 750 719 27487 1198 998 845 52872 123 133 118 192
6 886 792 705 25890 1034 946 895  458.16 117 119 127 177
7 861 826 753 28026 997 896 804 37587 116 108 107 134
8 896 762 713 25476 1073 876 786  386.64 120 115 110 152
9 768 686 539 14861 937 802 626 246.19 122 117 116 166
10 771 677 571 15598 1099 780 612 27455 143 115 107 176
11 1025 881 714 33742 1301 999 774 52646 127 113 108 156
12 833 807 703 247.32 1224 982 858 53971 147 122 122 218
13 1010 854 686 309.66 1536 1085 849 74047 152 127 124 239
14 928 847 667 27437 1428 1048 998 78162 154 124 150 285
15 928 826 649 260.35 1399 987 855  617.84 151 119 132 237
16 1023 896  7.10 34058 1418 1041 835 645.05 139 116 118 189
17 1002 894 732 34316 1259 1018 732 490.98 126 114 100 143
18 1004 917 758 36522 1454 1060 898 72431 145 116 118 198
19 992 854 633 30281 1160 976 765 45326 117 114 112 150
20 954 855 655 279.60 1267 998 907  600.20 133 117 138 215
F 3 (Average) 910 804 683 26558 1210 963 809  505.36 133 120 119 191
figefii (Median) 926 817 704 267.30 1211 985 818 50872 133 118 118 191
A (Max) 1025 917 758 36522 1536 1085 998  781.62 154 133 150 285
w/Mi# (Min) 763 677 539 14861 937 780 612  246.19 116 108 100 134
X7V IVT XX Vigna angularis var. nipponensis
1 446 274 266 1701 - - - - -
2 507 331 297 2608 626 375 358 4398 123 113 121 169
3 530 357 339 3357 665 410 401 57.22 125 115 118 170
4 446 356 306 2543 567 395 373 4372 127 111 122 172
5 513 38 338 3503 518 397 340 36.59 101 103 101 104
6 449 330 303 2350 442 353 316 25.80 928 107 104 110
7 439 295 267 1810 450 343 272 2197 103 116 102 121
8 5.31 360 316 3161 552 381 290 31.92 104 106 92 101
9 441 324 309 2311 449 352 316 26.14 102 109 102 113
10 453 324 300 2304 567 370 362 39.74 125 114 121 172
S ¥ (Average) 476 334 304 2565 537 375 336 36.34 112 110 109 137
hefE (Median) 451 331 305 2446 552 375 340 36.59 104 111 104 121
XA (Max) 5.31 386 339 3503 665 410 401 57.22 127 116 122 172
#/Mii (Min) 439 274 266 1701 442 343 272 2197 98 103 92 101
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ARZE

FE IS/

JTLOMFH A X TR BEOL T H DA X Wik - W (%)
% BAES RrE EoOES R g3 g ES RE Rr3 LI - N
() (o) (o) (maf) (om) (o) (om) (el o) (%) (%)  (mi)
7 A% Vigna angularis var. angularis
1 727 600 579 13217 750 626 594 14595 103 104 103 110
2 700 597 560 12247 751 626 573 14098 107 105 102 115
3 722 58 586 130.19 752 624 597 14661 104 106 102 113
4 731 606 563 13052 764 626 558  139.66 105 103 99 107
5 814 621 530 14021 895 660 540 16693 110 106 102 119
6 691 639 550 127.09 742 663 566 14572 107 104 103 115
7 739 574 498 11055 785 591 518 12577 106 103 104 114
8 772 612 503 12437 844 676 532 15885 109 110 106 128
9 649 564 541 103.63 683 577 515 10621 105 102 95 102
10 569 566 499 8410 635 655 571 12429 112 116 114 148
11 681 479 444 7580 688 497 463 82.85 101 104 104 109
12 627 442 418 6062 694 497 501 90.43 111 112 120 149
13 639 497 437 7831 757 547 421 91.23 110 110 96 116
14 6.31 480 456 7228 686 528 511 96.86 109 110 112 134
15 673 465 406 6649 736 513 456 90.10 109 110 112 136
16 658 515 463 8211 6.81 539 474 91.05 103 105 102 111
17 715 487 429 7818 739 516 447 89.20 103 106 104 114
18 695 497 465 84.06 736 537 480 99.28 106 108 103 118
19 674 484 443 7563 702 531 489 95.39 104 110 110 126
20 646 515 486 8462 695 553 505 10157 108 107 104 120
- ¥ (Average) 690 541 493 9817 736 579 516 11645 107 107 105 120
e (Median) 690 540 492 84.36 738 565 513 10389 107 106 104 116
A (Max) 814 639 586 14021 895 676 597 16693 112 116 120 149
W/Mi#E (Min) 569 442 406 6062 635 497 421 82.85 101 102 95 102
T A Y Perilla frutescens var. crispa f. viridis
1 169 151 134 179 171 152 1.30 1.77 101 101 97 99
2 169 146 130 168 1.72 152 117 1.60 102 104 90 95
3 153 137 1.23 1.35 1.62 136 113 1.30 106 99 92 97
4 136 128 115 105 1.36 127 090 0.81 100 99 78 78
5 143 135 121 1.22 142 1.37 1.16 1.18 99 101 96 97
6 144 121 109 099 141 1.29 1.07 1.02 98 107 98 102
7 180 164 141 218 1.81 1.60 1.35 2.05 101 98 96 94
8 1.64 151 1.32 1.71 1.65 154 111 148 101 102 84 86
9 166 167 142 206 166  1.68 123 1.80 100 101 87 87
10 169 164 135 1.96 167 164 138 1.98 99 100 102 101
¥ (Average) 159 146 128 1.60 1.60 148 118 1.50 101 101 92 94
tpfE (Median) 165 149 131 1.69 1.66 152 117 154 100 101 94 96
IR (Max) 180 167 142 218 1.81 168 138 2.05 106 107 102 102
i/M# (Min) 136 121 1.09 099 1.36 127 090 0.81 98 98 78 78
I Perilla frutescens var. frutescens
1 233 231 1.74 490 229 239 159 455 98 103 91 93
2 220 203 154 360 194 200 144 292 88 99 94 81
3 226 211 174 434 221 210 151 367 98 100 87 34
4 223 208 163 396 219 203 154 358 98 98 94 91
5 246 212 168 459 238 212 163 4.30 97 100 97 94
6 226 210 164 407 234 219 166 445 104 104 101 109
7 234 220 172 463 234 221 153 414 100 100 39 89
8 223 221 167 431 227 223 1.50 397 102 101 90 92
9 227 220 168 439 225 224 1.55 4.09 99 102 92 93
10 235 216 165 438 241 232 145 424 103 107 88 97
¥ (Average) 229 215 167 432 226 218 154 399 99 101 92 92
i (Median) 227 214 168 436 228 220 154 411 929 101 92 93
RKME (Max) 246 231 174 490 241 2.39 1.66 455 104 107 101 109
I/ME (Min) 220 203 154 360 194 200 144 292 38 98 87 81
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M9 2 G ORI ) AAZZEERTS, Bl
BHHEIRONG D o 7225 JEIRDVENT 200D > 7.
TAF 0K AR TICH D AAZLEHTF TIE, BkEO
TERRIIIE S HRRDPMERT S d o2y, TAF%

50 FAE LIS D AAZ LT T, 9k (18%) DIEIR
BHEHL TV 54 X30REMY AL LG TR,
204 (66.7%) dEBEH L7z, =TI 1800 K2 H D AA
Zh#H TIE 15 A (64%) 2@ L7,

3-3 BA (EDAH) BEOY 1 X%

WK AT OMFE L B O L 7 H O Z X 312, B
IR DFHEFEDO Y A ZEALZ K 2 1R, A A%
fbid, &2, W6 ES, fiSERICoWT, FHE L
i - MiNRER LIz T, finkRoZ e e X b7
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LY S/

7 LT 4IRT.

YV A ORI - WHEEIE, BE105 - 97% (P
101%), 1105 - 97% (CF#101%), ES 102 - 88%
CF¥96%), skt 107 - 90% CF¥97%) &40,
t BUE DR, BRI TOA BT 2 b o 72

¥4 X013, BE154 - 116% (F#5133%), 1R 133 -
108% (“F#120%), E X150 - 100% (F35119%),
i 5 1R HK 285 - 134% (P39 191%) & 720, HERCHT
THBIZENSH Y, &HRIIFEL TV

YT7UNTAFIE, BE127 - 8% (F3112%),
E 116 - 103% (F#H110%), E X122 - 2% (F¥
109%), flish R 172 - 101% CE¥137%) & %0,
BRI R CHBEICEN DY, SRIBIRL T

T AFIE, K106 - 98% (F#101%), 107 -
98% (F¥H101%), JEX102 - 78% (F392%), fii
SARE102 - 78% (CEH94%) &zbh, EETRIAEE
AV o 72, KBS, W, WA THEEESD Y
FAZRS EREGINCBER L T,

TAIVIE, EE106 - 98% (‘FH101%), WE 107
- 98% (F¥101%), JEX102 - 78% (*F#92%),
AR 102 - 78% (F¥94%) &742Y, EINET
WG L CHEED D - 7205, RS, W, MSARECIEs
B, 7.

ITvid, BE104 - 8% (F¥H99%), 1§ 107 -
98% (F¥H101%), JEX 101 - 87% (P39 92%), fii
SRR 109 - 81% (E392%) &%, 7HYVE
PICES CTHETIHE L CHRENH - 7225, KBS, &,
AR Tl B2 TS - 72

4 £ =

4-1 FEEEA (BOHAA - FV)AHR) TIBOK
BICOWT

RPN HE B O EERAE T, i 1 ko
/8 D 5 6 MOKEDO< AERPAONo T b
(£HIZ22012). S H2s L RERICHEICA > Tw
B & LIzt S0 MARE D<= X DS A > Tzt
W%, SRlofE T, BY#@EEO LEFO X1,
A X 30K, T A% 50 AL A MY AAIZIRET, B

R R E R e TEL I EZAHTH I ENT
&7z, 2720, WOERTORLICHEEE L2 BEE 57 A4 X%k
DIAATEYATY, 30 R 20 RS & L CRIEICH
WL Cwiz BUEORE: & 4 X3WoKIC X 2RSSk
XV, HHICHYAAZLE LTHRECEIELT,
BER R ICHREICE R LR T WEEZ ONE. KIBHKRICHE
DIAATEEE X, BECKH T TE e LT, W
IR L, Bo 7z B8RO EAE AN THEIRDYK &
CHEML, HPICBENADL Z LIZhoTz. TOREE,
TR RO 7 4 AHKEICA - T B A1,
WIEE DO AR TIZ R L, BEHOMTIZHY ATh
P2REMEASE W E ZR LT WA,

IIRBO Y VIEBREPRKEIZEBIIASTWEHIE
LT, HAREHOES (SHH 1986, FEAlIZFEED
Hh) BdHb. SROERIZIY, T< 1800 K&
RALZZHETHEMER I&EPHEL I L TES
CENFEPATE 2. oMWY Y BREL LRBEEE
WCRRICHDALZ LZEZIIS VDT, BZELL VY
BIZOWThH, BIEH ORISR A F h Tz itk
BEV. ZOXHIE, AR Y VEFRRICTHICREA
LTWbZEDHEIZDOWTIE, 5%HD 3547 5ERIC
Lo THHLRZITNE R O62VWERETH 5.

4-2 THRBEATETOERY 1 ZOELIIOVT

SROFEBIZEY, TEBERETE TS A XK &
CELLEZDWE, F4 X, YTIVT XX, TAFD3
HThsb, VNV AOHBIIHEOWE (59 F)Iica—
TAYTENTVE 2D, THICHDTH 1 - A RME
LCHWAET, WET A2 Eidahotz. £DO—)T,
LmME L7223 5 4 T, FE e ~Z 0 S iEEK S
ZWINL R L o Tz, RIS S L gt
DORGFEVERCHEINL, WRESEL o/ EZ b
ns.

7 A X OMENE, B TR IR S K E RIS
LI EPMOENTVE (FHE1959). YTIYNVTA*
TAFBMAEE A SO0, MO LbUbEKgk
WXL, TE#oEhIcBlkL-eE2zoN5. TOZ
ik, MU AROBAEFMTHLY NI ALY TY LT
AFTlE, THFHITHD SN OKGBINEREIZE 23
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RS O BE TR

HHIEERRLTBY, EREROY A 2B T 59
ATHEBTIRENTH 5.

IIRETHIVIIDWTIE, BRI O%
I h oz, TORRIZE, TAIVUNLENTHKL
TWIEL, =TI~ RULLD BH A XICETHIKRT S
LN LERL TV, Lo, JERERTT
IIHA XD Y VIBREPAOD o251, T0FE
ITIXHAZTHBLERLZLTE . LaL, Ihbas
LTI EWVIHZ o7 2E, F2RIMETH 5.
RO T Vg, TIRTHTAIVTHRL, Fhb
O, HEVITEHROMBETH LR DL H S
PO THAH. Y, TIET7HIVUMPLEME LTHL
LCTWieh e ) hid, BEBICIE DNA BT X % s
FHGRAETHRT 2LEPHL. ZOZLiX, ¥4 X
ETAFIZOWTHRRIZER S Z & T, RGN
BOERZOWTIIOM S %2 HEICH L TB  LED
05,

< A DR OB - G2 T, BRI/ (2008)
LHIL (2009) OFFFETLRINTVS. THE D%
TIE, X AOWIKIZ X 25k &R TR DBER SEERIC &
5 HERDOIGEREZ TN ZNHNRD, £ 9 HTRER
OBIE - IHEEZRD TS, PMMITIE, 514 ZROY;
&, BYE (#BESA Z0—ifl) ORFEIBLD ST
A ZFNEPT 2L ), BPEORKEIRH S
nThh, K& 1251%, W 1095%, JES 110.8% DMk
FO(EREE) & R3olGH 895% (T3rlks) 254
HENTW2., HIlTlE, KX1567%, 0E1238%, /&
S 1183% DIFIEZHE L 89.2% O I DI EN TR &
TWwh, Zhb, /Ml (2008, 2011) & HL (2009) @
¥ E W CTEROBEBZEDILIR D SO T ORES &
ROTABE, ¥4 XTIE, /MIBRETIZFEY L71mE
<, HFIARETIE 044mmdE < R D Sz,

7 A FHIE IOV TIE, /M (2008, 2011) DR (1
JILE) TRE97.7%, WE100.7%, &S 101.6% A55RH
ENTBY, LEHOIGHT895% (TE#HLF) 54X
EBRTH L. ZNHFARRICA R OBERED 7 X F IR
WCHEAT 2L, ESoFHTI5ImEL AR oNs 2
EVHLNIIR ST

P Eo )iz, FRER EORBEFR L Lo

FHA XREITT HI10E, FEBRFERICE > THNTVF
BREVTD, BEERETLICREVELO5EMATT
FEEBREIT, RISV DR FHT 2 LELN D 5.

5. RBROF & EFRE

INFETIT>TERL T AL BHEEIROHAE

ZED, BRI ERICZEO~ A TR T oY
VBEEPRATLOBH L LhbhroTEZ 29
L72BConTld, fEHT & 0 A 2 Sk T
WOGAT 5 ZLAANOBEY TH5B. LarL, M
B Lo TEADD 5~ XN SARNIE, WA
DFEHE %) LEEBERICBWTERE 20 TERW
», HHVIIEHFOREIZB W TREYRD 5D TIER
WrEHEEEINLEZ L H o L LESRI—EDFEER
THOLMPE R X AT, < AHS0 R, I 1800 k.
CHVDOLEROMELMY AALZGEL, BEEO T
BERRIC X 5 C, TEBEICIEBEN LW &b o
7o, AP OEBROREIZOVTIE, SHOFERIZLD
HEPIZL T BEYDH 5.
B, BASEEE Lo LRPANC DL, b o LHIED
HIZHL I s BHREA T 2 E GO N i
I X B L HEE R 52cm, 4% 32cm D EESKA 2%
2, 18 MO FIERARONE EMEIh TS (I
HFH1977). EMMELIRO L ) &, BFIF & L TOEKEH
HHOMb Lk, k2, MEEr ANn572 2
WAHELEZ X505, FNITL o> TEEENRL &
%, VRN D, KRR Th bk
EREZOLNL ) D, LI LZFNIEICLERKED A
K BBEVIVAZERZCT2ERIEIZATHS )
. GHRED, ALY VEUAIH, IXFRH
Yavh Mo ETH X)L oFHERE HRL
FEEER, LM TICHEEY AND 2 LoEKEE X
THLLENRDH ).

# O

KIFFETIE, LT0Z L oFICBIEECE 72, FHNTE,

AN, Aelwg=E, w2, ZERRE R, JREFPBLT, AT

IARAR T, IWAEMO&TIZIE, THOBELTFRESIZLS
PERERR, L7 ) AR CREBMERIC R o7 Tk
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Report on pottery-burning experiments to make seed
impressions

Hiroo Nasu ™, Susumu Aida? Takefumi Yamada?®
Hajime Koshiishi?, Yuka Sasaki®
and Michihiko Nakazawa ©

Abstract

This experimental study used pottery burning to understand the timing of mixing seeds into pottery and the changes
in seed size before and after burning. When seeds were kneaded into clay before molding, the clay could be burned
without damage even when mixed with 3050 pulse seeds (soybean: Glycine max subsp. max, azuki bean: Vigna angularis
var. angularis) or 1800 egoma (perilla herb: Perilla frutescens var. frutescens) seeds. Conversely, if soybean seeds were
embedded after the pottery was molded, seed expansion caused some cracks on the pottery’s surface. Seed volume
expansion was observed with soybeans, azuki beans, and wild azuki beans (yabutsuruazuki: V. angularis var. nipponensis);
however, wild soybeans (tsurumame: Glycine max subsp. soja), aojiso (Perilla frutescens var. crispa f. viridis) and egoma

caused no significant changes.

Key words: Pottery burning experiment, Seed impression, Replication method, Soybean, Azuki bean, Perilla (Egoma and
Shiso)

(Received 26 December 2014 / Accepted 26 January 2015)

1 Department of Evolutionary Studies of Biosystems, School of Advanced Sciences, SOKENDAI (The Graduate University for Advanced
Studies), Japan

Organization for the Strategic Coordination of Research and Intellectual Properties, Meiji University, Japan

Education Board of Okaya City, Nagano Prefecture, Japan

Hajinokai, Okaya city, Japan

Paleo Labo co., Itd., Japan

Archaeological Society of Nagano Prefecture, Japan

Corresponding author: H. Nasu (nasu_hiroo@soken.ac.jp)

¥ N AW

—115—






BIREEEE N 55 117-136 H 201543 H
Natural Resource Environment and Humans
No. 5. pp. 117-136. March 2015

FUPILTE o I 350 B SRR U Ml 0 B A s (2)
— SRS K AT & TR o X —

FIl - BEHASE 2 - B

NE R /N AN
B3 SHEBEWR!

NI - A - FIRER - BRI A
EATEEAE Y - W ACHE - BPAYTERA - RRIE ME!

=

=
=]

AWETIE, For WIS oA 2 BROEERO D B, RS LARMBX & TR » B X OREARCR 2 #is
5. AWTEI, Jo BRI 3507 B B R E H D B FE DB & i 2 3t T o B BRSO 0 IRIL & 2 a1 I PR 2
TeOOMMABERET 2L ) HHOD LIIBIRo/2bDThHL. TOHWNEERT L7290, FT13H 7 gL fkico
W, W R RS S8 SN 5 REEA O MR E & 2R SN2 B RN ORI & B IC L » TR L Tw

{okelr

R E LT, WEHENZRERE LCE, HiezBROoERhz B oamiX Lo 9@, 2y aiX k) 3EHRwe
L7z BWEm ek LCE, 7TEFTOVWDLW 2 FEBERZIER TS LA5TE, FERIIBIT2-ED/ (Y — 2o
W, 5ODRNEEB L7 S%OFEL LT, AHERSCE L BILKINEHONIBE HDE & 5ICBEMICHAET S 2
ETHEFOMBENEICL, BRBOOENRT 2 0ROMBZ S H5ICHEFTLTWLENH L. £ LT, MEFIZEED
EEWN AN R T ER OF 72 Rk 21556720, For EHIBICBIT 2 L) EREOBEBAEER~ v 72 ER L TWw

BhbbEERD .

F—TU K Foliu, BEENEEEN, BREEORIELE, B

1. AROBMETE
1-1 BREHE

AWFFEIL, e R B0 B B R Hh o B FE O bk
HH & T 0 IR B SRR O 3 AT IR & 2 AT
RS B 720 DRHAEHEETLHE VW) HDDB LI
BI%oltbDThb. HWERDIZODFHE LT,
ROADDHTF =< EZFTTEDTHDE (KNI H
2013, 2014). A. BIEA o HIRE OB & HE
oMY, B. BRA ORI EOMY (5 b b
O5HT), C. BIREAOFHARD ORI (1 2 8 Bk o

i), D. RBOEGHEONE Z095b, APEIE
HT7 T =< ALY, FEERTOREDRIEIZONT
ERFENZ LD L720, TTIRIEITED L) BEAD
ENdHw, EOXHIERLTW D%, HERRRE
WEHFMEHZLETLIZE, S5 TTF—<BOD
Forh) b L2 BEANRHEEL LTV,

2012 AFBE & 2013 AFBEEDEEAIC &L o T, RO EES
JEREH &R 2 BT 7 ICTEA T B 2 AT E . TOWR
NOLT D2 008 e 7. 2, [JE b I8
(B9 2009 ; K1 2012) & U TR0 5 2E H oD Bl 5 & A
DRI & FEWH AL & V) FERIC K o THAIZH S A1

1 BRI i 7e =
T 690-8504 ESHRULAAVLHI V11T 1060
2 RRPRAHE AR
T 852-8521 Ml SRR T SCHAT 1-14
3 THEHNHEZRESEHR
T 393-0033 F=EFULAREHHE T ARES T P =K 10616-111

*  EEEE R (m_oyokawa4l20@soc.shimane-u.ac.jp)
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Bl 3 A

LT Zk Zrighefrzngs LT, WEPWN
G2 OHB N BEAOELRIRRTE, £IIIESM
725G A N O T B PR O 8P 2 AT X o THEML
TWwZE, ThHhb. FELHIL BEOHEIIOWTH
FEIIZI Y e & E DR E ED 272D DIETH
LEHML, SORIERICE T, FIEHE 7 i
IZBUT 5 L) EREORVRBIRAEER S v 72 ER T
LI EICHHEOHBEEZIZ AT LIZ L BIARICKEL T,
N5 4 8 GPS (GARMIN GPSmap 62C]) % HwWCHl
TEBNZRERE, #EE, EEZIEHEL, HRREBOREA R
A OEIRI R A EH, W, #EILT 2 5EICOWT
DIETEG M BT 5. BRA 2 & a koS ERIC
DWTIEIRIVICHRET T 5. F-8 S S L o BgEn
DORES, BIR, BE, o, BEOWKILLZ EOFEMZ Y]
ST B EE BT, BIEOFEE ZOHPAIZOVWTD
HHPIZT S

REECTIE, Ty B Ai 4 2 BIRAEELD )
Y, BMBTBZamihX & TR » R X o Rk
ReET S, 12 RNEER, 22450 - - "A -
PR - RN - A - k- AT - BRI, 3 A BEH, 4% R
NIERBH, EHRAHEL 7.

1-2 BENREEROBE

EIFIRE 7 I B 1) 2 B ILEHEIE, =X
e, AL, BILILEE, %7 BXils
BUTKRAF SN2 (GRFS - KA 1953; BGEEEE & 1975;
Il U > 1976; REH (34> 1994; w3 (3 4> 2000; Oikawa
and Nishiki 2005). KJIFA (2014) Ti&, % v Wil
2B UF 2 B T RE 3 o> 5T 25 e K LS A AT S 9
% F I GRACE & 8 1K L HE 0 534 PR L2 e | 2 B
LTWwRILDHsnIcEsns (M8).

JEURE Hb D A % MBI 7 BOR &l I B ORI
LoTHLRNRE LTV D, ARLEZONIIEE
AL, EICOAA IS E LT (KIXG), &
LIZZEDOHRDFEROH A (LRI [ZoWTHFEE
LB L 72 URX4). ARFATlE, AIHIERBCE O
ARBIRRE RS, ETRENABENER S Tw
Lol BREMMX E R r EHXEZWNLETEHI L E
L7.

BhamiXiznE <, BEAKE®BE LTREE
AEZEHINT I hhociRTH 5. BLERELD
RREA R, SARYURL (Bgde: M8) ok
BEOERERIRRE LTHRSNTEY, #EIFOFHE
WZoWTHZENSTEAZFIH L THREREREATEE S
NTWD L DORBOPFER SN TE (FIBITAH 1993).
RIRA ORI, FRRRPH - IRTIIKEZZa0D
DA HENT WS, HYLAN % T3 % v 72 5 i [ o2
AT & BHIIEHIZ OV T, BLAILIX ORI,
BoriReFhe LT, BRAWBXOARRNT, 7 F7iH
DO—FHHPBTFOLNTVDEDOATH -7z, FHHHITEBIR
JHBOGERI S N TV BREIZ O W TH L ALK &
LTRG35Z&ICL7 (X8).

B BHXTE, 1998 470 6 1999 412 A TR
JEEHLE R A RO —BR TRBIRHAHEER S & TG
WHERBERIVREEZFEM L, BHA O &
WREMR L2, 7Y FR (Hd5: M8 L#HER (Hd-
6,-8: X8 T, IRWih & LCRIBHEAZ MR
T&7 [7YFR] v aliE, GBROZLR TS
5 FROPTIRICH 72 TH B Z L b AT
TWwa., BEgMopicown i, = - g (2001,
2008) IZRLH L THh 5. AMEAOOKEIZ, HEEHE v
IMTREFTBERE G - BEROLOL—HT 525,
FRORMME L ELE VI EVERHML TV 2
DT TIZEDORE IRV OO0, Br#InET s
B TS ROBROANEONL L) L2 EELTE
WA SRR D AEAE S B W REVE S AL Tzl 2000 4R
VIR, THEIMHERBROREILE r BHBFOFAEIZ
FENDEPNT 2D, 7Y FROFBIIITHLN TV RN,
BRBIOM, 7y FR-FETIIHERFEIE/RS, ) -
ZFHE LB RBLOBOHENELLL, BETLIC
FERWHEHELRS>TWS.

IERITDONTIE Y Y FRE FRN TG 8E %
AR RBRBEZASVRAELFERL T 5. HER
DOWAERM L BRI OWTH EY - | (2001, 2008)
WCER L Th 20Tl R v, AR
EWRETRAa 2 1 RIRELTE D, AHRA»IO
BN Tw2Z b, S SICEIBARBIEOfFET 5
WREE D FRL T,
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K1 BrigigOBREHEICH (TS GPS BRa—8 (2014 £E)

B B3

Eikos 15abiul=s
GPS -
No. R BE BE ) HEF
1 1BERS—hihA 36.138139 138.182717 13824  2014/09/17, 8:46:12
2 HBEEGERIZHL, hREAEIGRTNS) 36.14254  138.182704 13874  2014/09/17, 9:00:58
3 EHHBEPCEREREHY ESDO0s-3(UTHEDEHE) 36.143563 138.183488 13756 2014/09/17,9:15:25
4 EMEHWPICEBERHY 0s-3 36.143974 138.183629 13815 2014/09/17, 9:28:48
5 EfHEEDICEERHY 0s-3 36.144456 138.183817 13927  2014/09/17, 9:38:01
6 TEEHERBRHY (TSRAKOFIEE) 36.144523 138.184346 13781  2014/09/17,9:47:23
7 ERERBIZEORERHY 36.145149  138.183967 13795 2014/09/17,10:01:18
8 RERSMER 36.145373 138.183749 13736 2014/09/17,10:12:39
9 EBERERBED(BRA2OMEIZLE-TLND) (0s-3 36.144771 138.183829 1396.3 2014/09/17, 10:19:05
10 REXBERHY (HERBIEREED) 054 36.14661  138.181476 13551 2014/09/17,10:48:23
11 BERERBE%ED 36.14666  138.180879 13579 2014/09/17,11:06:06
12 BREAEEBED(MILEERNASEIZALOID) 36.146227 138.181385 13479 2014/09/17,11:11:17
13 BREAEBED(MELGRBERLAZEICHALONSD) :0s-5 36.139434 138.181657 14291 2014/09/17,13:14:17
14 EHMMMHICRERHY :0s-6 36.140971 138.181688 1418.1 2014/09/17, 13:49:55
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Field survey of obsidian sources in the Kirigamine region of
the central highlands, Nagano Prefecture, Japan (2):
the Omegura-minami and Hoshigadai obsidian sources

Minoru Oyokawa ¥, Yoshimitsu Suda *
Kiyoshi Miyasaka? Kenji Imada'
Yuya Kawai!, Syunsuke Kawachi'
Hirotoshi Tsunohara!, Syo Fujikawa'
Yuka Takamura!, Tomoka Nada'

Takahiro Nomura'® and Yui Fujiwara'

Abstract

This paper presents the results of a field survey of the obsidian sources in the Kirigamine region of the central
highlands in Nagano, Japan. Our main research objective is to develop a model of the prehistoric exploitation of obsidian
sources that would correlate with the consumption patterns observed at sites distant from the sources.

During the general field survey we found both geological raw materials (nodules) and archaeological artifacts
at the Omegura-minami and Hoshigadai obsidian sources. With regard to the geological raw materials, we found in
nine locations of Omegura-minami obsidian sources, and three locations of Hoshigadai obsidian sources. As far as
archaeological artifacts are concerned, we found four sites at the Omegura-minami obsidian sources, and three sites at the
Hoshigadai obsidian sources.

The source seems to have been used during the Upper Palaeolithic and Jomon periods, as indicated by the tool types
found in situ. Additionally, we identified many surface depressions at the Hoshigadai obsidian sources which suggest
possible obsidian mining activity.

The results shed new light on obsidian distribution and procurement patterns at the obsidian sources of the
Kirigamine region. Therefore, in the future, we need to continue to compose a more complete map of obsidian sources and

archaeological sites.
Keywords: Kirigamine region; obsidian sources; obsidian mining site; field survey
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Opening address for the Workshop
Akira Ono
Director of the Center for Obsidian and Lithic Studies,
Meiji University

This workshop is organized as a core part of the international
joint research project "Comparative studies of obsidian in
Eurasia and the international standardization of obsidian
samples"(Project leader: Prof. A. Ono) in 2014, supported by
the Organization for Strategic Coordination of Research and
Intellectual Properties at Meiji University. The International
Union for Quaternary Research (INQUA) also supports
this workshop as the project for 2014, Nr.1405 "Obsidian
exploitation and provenance studies in Eurasian prehistory:
a comparative perspective in diverse palacoenvironment"
(Project leader: Prof. A. Ono).

Background:

The Center for Obsidian and Lithic Studies (COLS), is
the only research center of obsidian, both in the natural
and human sciences in Japanese Universities. The Center
is located near the huge prehistoric Jomon (equivalent to
European Neolithic) mining site. The Center is researching
not only these obsidians nearby the Center, but also
analyzing enormous obsidians that are coming from whole
Japanese archaeological and geological sites. One of the
focus researches of the Center is "human-natural resource
environment" dynamics throughout ages, which will be
realized as viewed from multi-disciplinary integration of
archaeology, geology, palacoenvironmental studies, and
conservation sciences. From 2011 onward, the center acted in

pursuit of making international obsidian research networking
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among various countries, and concluded agreements for joint
scientific research with the Far East Geological Institute,
Far East Branch of Russian Academy of Sciences, Taras
Shevchenko National University of Kyiv, and Museo dell'
Ossidiana, Pau, Italy.

Objective:

Obsidian studies have long tradition both in Europe and in
North-East Asia. Specifically, obsidian provenance studies
have attained a new horizon of these areas in recent two
decades. Archaeological interpretations of lithic raw material
procurement systems and distribution pattern or transportation
systems have also developed in different research areas with
many case studies on different lithic raw materials. This
workshop aims to tackle on two points, i.e.; first, to provide
opportunities about their specific tasks of young colleagues,
early-careers, and graduate students; second, for sharing
among participants about difference and commonness
of scientific backgrounds, epistemological issues, and
methodological characteristics of each burdened academic
traditions. For the realization of these two points, we plan
to prepare two programs. The first is lectures and fieldworks
/or laboratory works on geochemical obsidian analysis,
archaeological studies of obsidian artifacts, and introducing
pollen analytical discipline and practices. The second is to
provide a chance of oral /or poster presentations on various
themes of participants. We welcome any different degree of

presentations, with completed, on-going, or provisional ones.

Anticipated scientific outcomes of the workshop and the
next step:

1) The workshop will provide an opportunity to hold further
step-up careers and make leading initiatives in their own
field of Early-Career Scientists and Graduate Students,
and 2) to make interdisciplinary experience through the
working practices with related disciplines. These experiences
serve sure to support mutual scientific understandings. 3)
Physico-chemical analysis of lithic provenance research
and archaeological studies on raw material exploitation
will make it possible to integrate both natural sciences and
social sciences reflecting on human responses to climate and

environmental change.

To make more concrete, it should be expected to realize
a step-up development of practical joint cooperation and
field practices in proper locations, irrespective of Japan
or other countries. This workshop community now still
remains very small scale, but the experience of inter-
disciplinary discussions of small research communities in this

workshop will be sure to extend in-depth for many aspects

of future obsidian studies across the countries and beyond.
This workshop stands on the first step of our continuous

collaboration.
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1.Guideline of Sessions

Geochemical analysis and examination of obsidian for
the provenance identification of archeological obsidian

artefact

Yoshimitsu Suda

Associate Professor, Department of Geology, Faculty of
Education, Nagasaki University

Part-time Lecture, Graduate School of Arts and Letters, Meiji
University

Visiting Researcher, Center for Obsidian and Lithic Studies,
Meiji University

Email: geosuda@nagasaki-u.ac.jp

Phone: +81-95-819-2373

Introduction

The geochemistry of the obsidian artefacts is an appropriate

indicator to validate the existence of long distance exchange
networks across mountain ranges, rivers, and seas, particularly
during the Palaeolithic period. The main objective of the
present course is to learn a methodology for the provenance
studies of obsidian artefacts on the basis of the geochemical
analysis using a Wavelength Dispersive X-ray Fluorescence
(WDXRF) spectrometer. The WDXRF spectrometer
employed in this course was a Rigaku ZSX Primus III+,
equipped with the 3.0 kW type Rh anode X-ray tube and
installed at the Centre for Obsidian and Lithic Studies of
Meiji University. The techniques performed in this course
are: 1) obsidian specimens from several major sources around
the world were prepared; 2) a portion of the specimen was
pulverised, and another portion was sawed and fractured
into a slab and a flake, respectively; 3) the powder was used
to perform the quantitative analysis using the conventional
‘Fusion Bead Method’ (i.e., a destructive type of analysis);
4) the slab was used as the ‘standard reference material’ for
non-destructive analysis; 5) the quantitative values after the
Fusion Bead Method were used as ‘certified values’ ; 6)
the Internal Standard Method using scattering X-rays was
applied to the non-destructive analysis of artefacts, in which
the flake of obsidian was considered to be the equivalent of
an artefact; 7) geochemical characterisation of obsidian in
major sources was performed on the basis of the results after
the Fusion Bead Method; and 8) the method preferred for
artefact provenance identification was examined on the basis
of the geochemical characteristics of obsidian from the major
sources.

Schedule

Sept. 22th: Introduction of analytical technique and
experiment in the COLS laboratory.

Sept. 23th: Data examination of the geochemistry of obsidian
for the provenance identification.

Announcement

I recommend that you bring an obsidian specimen (fist-sized)
for the WDXREF analysis by destructive method.

Required readings (See Attached file)

I recommend that you read the following texts before the
lecture in Sep. 22.

Suda, Y. (2014) Application of internal standard method
to non-destructive analysis of obsidian artifacts by
Wavelength dispersive X-ray fluorescence Spectrometry. BAR
International Series 2620, pp. 33—45.

Suda, Y. (2013) Quantitative analysis methodology for major
elements in silicate rocks by Wavelength Dispersive X-ray
Fluorescence (WDXRF) spectrometer. Natural Resource

Environment and Humans, No.3, pp. 31-45 (in Japanese with
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English abstract).
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Archaeological field guide in and around obsidian sources

and the methods of Japanese stone tool analysis

Jun Hashizume

Assistant Professor, Center for Obsidian and Lithic Studies
(COLS), Meiji University, Japan

Email: j_hashi@meiji.ac.jp

Phone: +81-268-41-8815

Course description:

The object of this course is to learn the following:

1. Overview of archeological obsidian studies in the central
highlands of Japan.

2. Overview of Upper Paleolithic and Jomon studies in Japan.

3. Methods of Japanese stone tool analysis.

Schedule:

Sept. 24

(8:00 a.m.—): Introduction to archeological obsidian studies
in the central highlands of Japan, including discussion of
obsidian sources and archeological site distribution.

(9:00 a.m.—): Excursion to the Hiroppara wetland, where the
COLS archeological and paleoenvironmental field works are
practiced, and to some obsidian sources
(12:00 p.m.—1:00 p.m. lunch).

(2:00-3:00 p.m.): Overview of Japanese lithic studies.

Sept. 25

(8:00 a.m.—3:00 p.m.): 1. Lecture on Japanese stone tool

analysis begins from excavation to lab work; 2. Lecture on
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the fracture mechanisms of stone tools; 3. Obsidian knapping
practices; 4. Discuss our future collaborative archeological
research

(12:00 p.m.—1:00 p.m. lunch)

Announcement:

Because of very sharp obsidian debris will come out during
the obsidian knapping practices, it should be strongly
recommended the participants wear suitable shoes, long
sleeves, and long pants.

The last assignment in this course is to discuss our future
collaborative archeological research. Participants are

encouraged to consider this topic in advance.
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Field and laboratory techniques for palacoenvironmental

studies

Akihiro Yoshida (COLS, Meiji Univ.)

Postdoctoal Fellow, Center for Obsidian and Lithic Studies
(COLS), Meiji University, Japan

E-mail: yoshy.akitan@gmail.com

Background and object in this session

It is believed that the environmental changes with climate
oscillation strongly impacted past human activities. For
example, the huge ice sheet and low sea level during the Last
Glacial period (~30 ka cal BP) prompted human migration
from the Eurasian continent to North American continent. The
fauna and flora changes also admitted human immigration in
the northern Europe, because the huge ice sheet disappeared
in the final stage of Last Glacial period. Palacoenvironmental
studies are, therefore, a powerful tool for understanding past

human activities.
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Obsidian was globally used as an important material for
stone tools from the prehistoric period. A numerous of
obsidian sources range in the Japanese archipelago, and the
central highland of Japan (Kirigamine Mountains) is a well-
known obsidian source. Especially, the archeological studies
in the area are advancing, and discuses obsidian sources,
exploitations and transportations, in order to show the human
migration and the cultural exchange since the Palaeolithic.
Therefore, the central highland of Japan are suitable location
to study for the long-term interaction between environment
and human activities.

In the COLS, we take the research project in the central
highland of Japan for better understanding the interaction
between natural resource environment and humans.

In the project, I will conduct palaecoenvironmental
investigations at the Hiroppara peat bog, in attempt to provide
a useful information for the obsidian exploitation from the
Palaeolithic to Jomon period in the area. This session will
be based on our study site, and introduce the fundamental
techniques in field and laboratory, to enhance your

understanding for the palacoenvironmental study.

Schedule and contents
1.1. Friday, 26, September ~ Field technique ~

In first day, main works are to take sediments cores in the

peat bog, using the Hiller sampler (Slide-filling type). To
understand present natural setting is the first step in the
palacoenvironmental studies. I will, therefore, expound
on natural environment in the Kirigamine Mountains and
Hiroppara peat bog. At

the bog, I will instruct a standard technique for drilling,
such as selecting method of drilling point, the handling of
drilling sampler. After that, the participants will try to taking
a sediments cores using the sampler. The rough schedules at
first day are as follows;

AM 8:00 Departure from COLS

AM 8:30 Arrive at Hiroppara

AM 9:00 Lecture for drilling

AM 9:30 Field work

PM 0:30 Field work
PM 2:30 Departure from Hiroppara

1.2. Friday, 27, September ~ Laboratory technique ~

In second day, we focus on laboratory techniques with
particular pollen analysis. I will lecture how to sediments
description and sub-sampling for radiocarbon dating and
microfossil analyses. The participants will describe the
lithological column for cores taken at the peat bog, and
discuss about sedimentary process. Subsequently, I will
introduce standard technique of pollen analysis, which is a
typical method to reconstruct vegetation and climate changes.
The participants prepare slides, and identify pollen fossils
under the optical microscope. Also, we will discuss the
vegetation and climate changes around the bog, based on your
trial pollen identification. The rough schedules of second day
are as follows;

AM 8:30 Lecture for sample observation at COLS

AM 9:00 Sample observation

PM 0:30 Lecture for pollen analysis

PM 1:00 Experiment and microscopic observation
2. Abstract of Presentation

2-1. Evgeny A. Nozdrachev

The use of portable XRF spectrometer Alpha-6000
(Innov-X Systems, Inc.) for studying obsidian artifacts
from the Primorye Region and the Iturup Island, Russia
TVE=V =B LA by Ay TR (adT) ORRE
A B ZRIFSEIZE A L 72 #5470 XRF spectrometer Alpha-
6000(Innov-X Systems, Inc.) D73 HT#& F

Evgeny A. Nozdrachev and Vladimir K. Popov

The Far East Geological Institute, Far East Branch of the
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Table 1. PXRF measured element concentrations (ppm) for obsidian geochemical reference samples from sources in Hokkaido

Island, Japan.

Name (Number) | Source_puint | P | m | Ry | s ¥ | W
1 44 20 114 118 25 127 4.3

JOR-1 i 2 45 19 115 121 26 128 4.1
(20101023) Rubeshibe 3 47 21 119 125 26 128 5
average 45 20 116 121 26 128 4.5

1 35 18 152 28.8 27 74 6.1

JOSH-1 Shirataki 2 29 18 151 27.8 26 76 5.3
(20111030-1) Hachigosawa 3 34 17 153 29.8 27 77 6.1
average 33 18 152 28.8 27 76 5.8

1 30 17 172 10.7 31 66 6.4

JOSA-1 Shirataki 2 29 15 170 9.7 31 67 6.5
(20111031) Ajisai-notaki 3 32 19 176 10.6 32 69 6.2
average 30 17 173 10.3 31 67 6.4

1 22 20 139 65 24 105 5.1

JOO.1 Oket 2 22 17 131 62 22 100 5.7
(20111101-1) Kitz-(t'okoroyama 3 22 19 136 64 23 102 3
23 19 136 65 23 103 53

average 22 19 136 64 23 103 5.4

Table 2. Comparison of element concentrations (ppm) measured by PXRF (1) with those
obtained by ICP-MS (2) and WDXRF (3); after Yoshimitsu Suda et al.(2013) for
ICP-MS and WDXRF data for the obsidian geochemical reference samples.

Sample Zn Pb Rb Sr

Name (Number) 1 2 3 1 2 3 1 2 3 1 2 3
JOR-1 (20101023) 45 - 49 20 19 20 116 | 121 | 121 | 121 | 121 | 125
JOSH-1 (20111030-1) | 33 - 35 18 16 18 152 | 159 | 159 | 29 30 30
JOSA-1 (20111031) 30 - 33 17 16 18 173 | 151 | 183 | 10 8 11
JOO-1 (20111101-1) 22 - 25 19 17 18 136 | 142 | 142 | 64 67 67
Sample Y Zr Nb

Name (Number) 1 2 3 1 2 3 1 2 3

JOR-1 (20101023) 26 26 27 128 | 126 | 123 | 5 6 5

JOSH-1 (20111030-1) | 27 28 30 76 68 74 6 7 7

JOSA-1 (20111031) 31 31 35 67 50 66 6 6 7

JOO-1 (20111101-1) 23 24 25 103 | 98 99 5 6 6

Table 3. PXRF and ICP-MS measured element concentrations | Rb | Sr | % | Zr | Nb
(ppm) for volcanic glasses from hyaloclastites from |{cp_vs
the Shkotovo basaltic plateau in Primorye (Russian
Far East). ICP-MS analysis was conducted at the
Analytical Center of the Far East Geological Institute,
Far East Branch of the Russian Academy of Sciences,
Vladivostok, Russia. PXRF

Sample 1 12 300 | 18 85

Sample 2 14 305 | 19 88

Sample 3 12 306 | 18 87

Sample 1 10 296 | 18 78 5
Sample 2 14 330 19 90
Sample 3 1 335 | 18 86 6
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Table 4. The chemical composition (PXRF) of archaeological obsidians from the lower part of the
Amur River basin. The samples are from the collection of Y. Shevkomud (the Museum
of Archaeology, Khabarovsk Regional Museum after N.l. Grodekov, Khabarovsk, Russia).

Novotroitskoe 17

Site Zn Pb Rb Sr Y Zr Nb Obsidian Source
Sample 3
Novotroitskoe 14 33 22 112 211 16 132 | 14 Samarga
Sample 2 3 |22 |15 |218 |18 | 137 | 16 | Samarga
Novotroitskoe 14 g
Sample 4

41 27 129 | 232 | 21 145 | 21 Samarga

Sample 1
Osinovaya Rechka 10

118 | 2 13 320

20 84 9 Shkotovo basaltic plateau
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Fig.1 Bivariate plot of Rb vs. Sr concentrations for archaeological obsidians from
the lower part of the Amur River basin. Source ellipces are derived from the
work of Glascock et al. (2011) and corrected for data from Table 4.

Russian Academy of Sciences, Vladivostok, Russia, e-mail:
nea99@mail.ru.

Implementation of combined geoarchaeological research
it is possible only in case interdisciplinary studies that claim
using different areas of knowledge. To date, all over the
world the determining of the chemical composition of the
archaeological artefacts is conducted by using portable x-ray
fluorescence spectrometers. The main advantages of these
spectrometers are nondestructive way of doing analysis, small
analysis area (typically not more than 10 mm) and their small
size for field work.

In present work some example using portable x-ray
fluorescence spectrometer Alpha-6000 (Innov-X Systems,
Inc.) for the analysis of obsidian artefacts are presented.
The spectrometer consists of stable tantalum anode x-ray

tube, thermoelectrically cooled Si-PIN X-ray detector with

energy resolution 200 eV at 5.9 keV for 19 ps peaking time.
Spectrometer is driven by the HP iPAQ pocket PC running
under Microsoft Windows Mobile 5.

Analysis is done at 40 kV and 15 pA, with an aluminium
primary beam filter 2 mm thick. The analysed obsidian
artefacts must have more than 6-8 mm in smallest dimension
and 2 mm thick. Each sample at specified point is shot four
times for 180 seconds each, which produced a combined
analytical readings. These readings are corrected for
characteristic line overlaps and converted to concentrations
of Zn, Pb, Rb, Sr, Y, Zr, Nb by means of external software
Microsoft Office Excel.

Unfortunately the proprietary software Innov-X only
includes simple empirical model that doesn't give possibility
to correct matrix effects and line overlaps. For our work we

used Soil mode of this software that includes matrix correction
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Table 5. The chemical composition (PXRF) of archaeological obsidians from the
Yankito 2 site on Iturup Island. The obsidian artifacts were collected
during archaeological excavations of ancient settlement on the Yankito
2 site on lturup Island (Kuril District of the Sakhalin Region, Russia) by
the joint expedition of the Sakhalin Regional Museum and the Peter the
Great Museum of Anthropology and Ethnography (Kunstkamera) under
the scientific direction of senior researcher O.V. Yanshina in july 2013

year.
18\111::1[;,1; Zn |Rb |Sr |Y Zr | Nb | Pb (S):’::‘:ia“

2 26 | 145 |70 |25 |108 |1 22 | Oketo-1

3 28 156 |75 |28 |13 |15 |21 Oketo-1

4 24 142 |67 |24 |102 |09 19 | Oketo-1

6 26 |48 |71 |27 |10 |n 21 Oketo-1

7 31 166 |79 |30 | 117 |19 |22 | Oketo-l

8 28 155 |76 |29 | 116 |16 |21 | Oketo-l

9 27 |148 |71 |26 | 108 |13 |19 | Oketo-l

15 27 |15 |76 |24 | 115 |16 |21 | Oketo-l

16 26 |[147 |71 |25 |107 |12 |19 | Oketo-l

20 27 157 |76 |29 |13 |16 |20 | Oketo-l

21 32 166 |8 |31 |19 |19 |22 | Oketo-l

22 29 [166 |8 |32 |120 |20 |24 | Oketo-l

10 34 163 |32 |31 |79 |n 21 | Shirataki-A
1 38 162 [32 (30 |78 |1 19 | Shirataki-A
12 45 191 |40 |38 |93 |22 |27 | Shirataki-A
17 42 |184 |38 |36 |8 |18 |22 | Shirataki-A
18 45 195 |41 |39 |94 |22 |25 | Shirataki-A
13 33 183 |1 34 (66 |11 18 | Shirataki-B
1 2 122 |121 |26 |13 |7 24 | Rubeshibe
5 50 87 220 29 177 24 22 Unknown
14 61 [230 |51 |48 | 108 |34 |34 | Unknown
19 47 | 212 | 103 |44 | 145 [35 |35 | Unknown
23 65 [234 |53 |51 |10 [35 |38 | Unknown

by normalizing the count rates of characteristic radiation to
background scattering in a range of energy from 19.8 to 20.3
keV. In the Soil mode we have added elements Y, Nb and
corrected a range of energy for all chemical elements under
study: Zn 8.42-8.75 keV, Pb 12.42-12.70 keV, Rb 13.16-13.54
keV, Sr 13.89-14.36 keV, Y 14.71-15.11 keV, Zr 15.49-15.96
keV, Nb 16.40-16.80 keV. We also have changed internal
constants so-called “Element Rates” of the software: the
sensitivity factor and offset. These constants and line overlap
coefficients have been individually adjusted for each element
by means of iterative analysis of pressed powder pellets with
known concentrations of the elements. The pellets (40 mm
in diameter) were prepared by pressing 7 gramm of selected
rock powders or reference rock standards mixed with a few
drops of 6 % aqueous solution of polyvinyl alcohol. As the

claimed element concentrations we used recommended values

for reference samples or values determined on a wavelength
dispersive X-ray fluorescence spectrometer S4 Pioneer (Bruker
AXS, Germany) on the same above mentioned pellets. Such
approach with hard binding of acquired concentrations to
element concentrations in pressed pellets and carefully fitted
line overlaps coefficients give possibility to obtain absolute
element concentrations in obsidian artifacts.

It's the first time to study chemical composition of
volcanic glasses by means of portable x-ray fluorescence
spectrometer Alpha-6000 (PXRF). Test analysis of four
obsidian geochemical reference samples from sources
in Hokkaido Island was conducted in order to validate
the accuracy of this technique. The samples are from the
collection of V.K. Popov (the Far East Geological Institute,
Far East Branch of the Russian Academy of Sciences,

Vladivostok, Russia). These obsidian reference samples
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Fig.2 Bivariate plot of Sr vs. Rb for archaeological obsidians from the
Yankito 2 site on lturup Island. Source ellipces are derived from the
work of Phillips and Speakman (2009) and corrected for data from

Table 5.
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Fig.3 Bivariate plot of Sr vs. Zr for archaeological obsidians from the
Yankito 2 site on lturup Island. Source ellipces are derived from the
work of Phillips and Speakman (2009) and corrected for data from
Table 5.

are named JOR-1: Japanese Obsidian Rubeshibe, JOSH-1:
Japanese Obsidian Shirataki Hachigosawa, JOSA-1: Japanese
Obsidian Shirataki Ajisai-notaki, JOO-1: Japanese Obsidian
Oketo. The results of such analysis are given in Table 1. The

represented average element concentrations were compared

with those obtained by ICP-MS at the Institute of the Earth's
crust, Siberian Branch of the Russian Academy of Sciences,
Irkutsk, Russia and by WDXRF at Center for Obsidian and
Lithic Studies, Meiji University, Nagano Prefecture, Japan
(Yoshimitsu Suda et al., 2013). The result of this compilation
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is given in Table 2. The comparison of PXRF analysis with
ICP-MS and WDXREF has shown their consistency in terms of
obsidian source identification.

Similarly, for comparative study, three volcanic glasses
from hyaloclastites from the Shkotovo basaltic plateau
in Primorye (Russian Far East) were analysed by both
PXRF and ICP-MS at the Analytical Center of the Far East
Geological Institute, Far East Branch of the Russian Academy
of Sciences, Vladivostok, Russia. The results of the analysis,
given in Table 3, have shown no significant difference
between PXRF and ICP-MS data and also indicated that the
PXRF is accurate and reproducible analytical technique for
quantitative analysis of volcanic glasses.

In the sequel, the archaeological obsidians from the
lower part of the Amur River basin (Osinovaya Rechka 10
and Novotroitskoe 14,17 sites) and from the Yankito 2 site
on Iturup Island were studied by PXRF. These samples were
provided by the courtesy of I.Y. Shevkomud (the Museum
of Archaeology, Khabarovsk Regional Museum after N.I.
Grodekov, Khabarovsk, Russia), O.A. Shubina (the Sakhalin
Regional Museum, Yuzhno-Sakhalinsk, Russia) and O.V.
Yanshina (the Peter the Great Museum of Anthropology and
Ethnography (Kunstkamera), St. Petersburg, Russia).

In order to identify the sources of archaeological
obsidians from the sites of the Amur River basin the mutual
correlation between chemical composition of the samples
under study and volcanic glasses from Primorye and the Amur
River basin was conducted by using binary diagram Sr-Rb
from the work of Glascock et al. (2011). It was identified that
the samples have chemical composition equivalent to that of
volcanic glasses from the Samarga and the Shkotovo basaltic
plateau sources (Table 4; Fig. 1).

The bivariate plots Rb-Sr and Zr-Sr from the work of
Phillips and Speakman (2009) were used for comparative
analysis of trace element concentrations in archaeological
obsidians from the Yankito 2 site on Iturup Island and those
in volcanic glasses from Kamchatka and Hokkaido Island
sources. In the result of the research four geologic sources
located in Hokkaido Island were identified for the obsidian
artifacts (Table 5; Fig. 2, 3). We have established that
“unknown” obsidian samples of the group B in the work
of Phillips and Speakman (2009) would correspond to the
Rubeshibe source (Fig. 2, 3).

On the whole these conclusions about original sources of
archaeological obsidians from the Amur River basin and the

Kuril Islands are illustrated in fig. 1-3.
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2-2. Wugan Luo

Provenance study on obsidian artifacts from
Helongdadong Site, Jilin Province, Northeast China

HRE] bR O IR D BRI A R 2R D FE HUATF S
Abstract: Portable energy-dispersive X-ray fluorescence
(PXRF) has been used to test the main and trace elements
of obsidian artifacts from the Helongdadong Site. And
the obsidian ores from the northern Korea, Nagano and
Hokkaido in Japan have also been analysed. The results
indicate that the obsidian artifacts in different types, such as
blades, microblades, microblade cores, scrappers, carvers,
points, bifaces and the processing pieces share the similar
characteristics. It indicates that the obsidian artifacts in
different types share the same provenance, and they were
made in the local. And we noticed the special type of
carvers from the sites in the north and middle Japan, the
Huangwu type bifaces. The obsidian carvers of Huangwu
type bifaces from the Helongdadong Site share the same trace
elements characteristics with the other artifacts excavated
in Helongdadong, but it is different from the obsidian
carvers of Huangwu type bifaces from Japan. It indicates
that the obsidian carvers of Huangwu type bifaces from
the Helongdadong Site and Japan used different source of
obsidian ores. Further study shows that the obsidian artifacts
from Helongdadong Site share the same similar trace
elemental characteristics with the obsidian ores from the

northern Korea. Through investigation, we know the obsidian
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Figure 1: The location of Helongdadong Site (XiFEIBA 2
HREIAERER)

Figure 2: The typical stone artifacts from Helongdadong Site
(KRB ARBREIEEAEAE)

ores from the northern Korea came from the eastern side of
Changbai Mountain. Therefore, the obsidian artifacts from
the Helongdadong Site might be made by the obsidian ores
around Changbai Mountain. From this study, we know PXRF
and trace elemental analysis has broad application prospects
on the provenance study of obsidian and other stone artifacts

in China.

Key words: the Helongdadong Site/ obsidian/ geochemical

characteristics/ provenance study

2-3. Maria Bilyk

New materials from the site of Malyj Rakovets IV in Ukraine
VI TAFTO=Y - T axy @ oFE

Most of Ukrainian obsidian artifacts were found and collected
in the region of Western Ukraine, but only one multilayer site
of Malyj Rakovets can provide full stratigrafic profile, so it
may seem to be unique for our archaeological history.

The Paleolithic site Malyj Rakovets IV located on Vygorlat
— Gutin volcanic mountain range of Carpathian Mountain in
Hust region, Transcarpathia. At the moment several types of
local obsidian (so — called Carpathian III) outcrops are known
only in the region of Velykij Sholes ridge, and it's the most
common material for the artifacts from this Paleolithic site.
The site was exploited for a thousand years — the identified
cultural layers belong to Paleolithic, Neolithic and Bronze
Ages; generally eight cultural complexes were observed at
this site.

In July — August, 2006 the archaeological researches of the
site were continued by the Department of Archaeology and
Museum Studies of Taras Shevchenko National University
of Kiev. The main aims of the fieldworks were to study out
the stratigraphy of cultural complexes, to take the samples of
ground for the geostratigraphical dating and to look out for
the new materials. As part of this goal, four pits were made
on the contiguous territories. The paleopedological analysis
was held simultaneously. According to the Ukrainian scheme,
the next horizons were selected: hl( Holocene), bg(Bug), vt
(Vitacgev),dn (Dnepr), zv (Zavadovka),pl (Pliocene).
Collected artifacts pertain to several cultural complexes:
Upper Paleolithic (I cultural complex) and Middle Paleolithic
(IT — IV cultural complexes). Mostly all of the obsidian
artifacts were made from local raw material — the Carpathian
IIT obsidian, but some sporadic finds were made from
different type (Slovak obsidian). Local obsidian sources were
used by Paleolithic people for a long time.A lot of volcanic
tuff debris were founded in the pits; this fact may point at the
presence of the new obsidian outcrops sources, undiscovered

at the moment.

2-4. Pavel Levchuk

Some aspects of non-obsidian complex studies from
multilayer site Malyi Rakovets IV in Ukraine

U7 IA4FDO~Y - Taxy @B Lo EREARE
B8 D FEREFH

As a result of the researches some new facts, concerned with

the archaeological site Malyi Rakovets IV and the behavioral
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strategy of it's inhabitants, may be stated.

The consisting patterns of planigraphy overlap with
the general regular patterns of archaeological artefacts
occurrence. The reduction of artefacts in the north-west
direction probably concerned with the denudation.

The stratigraphic position of non — obsidian complex
artefacts of the site indicate their increasing in the upper
lithological horizons. This tendency may be explained with
the geomorphological changes of this micro-region in the
Middle Pleistocene. The breakthrough of Lake Verkhnya Tysa
and the accumulation of pebble material in the area of the site
(including materials from chalk sediments from the Penin
zone and the Carpathian flysch) increased the variety of lithic
raw resources for the site inhabitants.

The cultural layer I (Upper Paleolithic) demonstrate maximum
quantity of non-obsidian artefacts. This fact points out the
distinctive behavioral strategy of Upper-Paleolithic people.
Creating a regional lithological database is one of the most
perspective directions of researching at the Paleolithic site
Malyi Rakovets IV. Information about genesis, petrographic
peculiarities, chemical and physical composition of rocks
may allow us to make new reconstructions of Carpathian

Paleolithic people life

2-5. Andras Marko

Obsidian in the Danube bend: long distance raw material
in the Epigravettian period

RFORE (N Y =g K7 o)1 dh i
) OREEA KT T AT 4T ISR A OKER
fizE 2

The few obsidian sources in the continental Europe are
found in the Carpatian basin: in eastern Slovakia, in north-
eastern Hungary and in the Transcarpathian Ukraine. In
archaeological context, after the questionable data from the
Lower Palaeolithic, the use of this raw matreial is securely
known from the last Interglacial period.

In the millenia after the last Wiirmian Pleniglacial large
part of Middle Europe was more or less depopulated:
from the areas north of the Carpathian chains and the Alps
very few traces of the human occupation are known. In
Hungary, however, a large number of hunting camps were
excavated from this period. The best known cluster of sites
are found in the Danube Bend, lying more than 200 km from
the obsidian outcrops. The excavated assemblages from
Pilismaro6t, Domos, Szob and Veréee show various strategy
of raw material use. The evidences of local reduction of the
extralocal rocks together with the field observations and the
analysis of the artefacts of other raw materials suggest short

term occupations and increased mobility of Palaeolithic

humans living in the period immediately following the coldest

event of the last glacial period.

2-6. Martin Novak

Intra-site Spatial Structure in the Gravettian: The case
of the Dolni Véstonice - Pavlov - Milovice settlement area
(Moravia, Czech Republic)

7T RT 4 T CHNC IS T DB O ZE S © R
= ARZ =Y Ry R T-I 0y oY = MO
B (ET7 V47 « Fx=aLfE) OFFRFSE

A study of artefact distribution over settlement areas is a
fundamental part of intra-site spatial analysis at any Upper
Paleolithic site. Analysis of artefact distribution patterns and
their relationships with the preserved settlement features
allows a more complex interpretation of the structure and the
character of a settlement.

The presentation will focus on review of spatial structure
and finds distributions at the several Gravettian sites in the
Dolni Véstonice - Pavlov - Milovice settlement area. The
research of this area is a primary role of our Paleolithic and
Paleoethnology Research Center (department of the Institute
of Archaeology AS CR Brno), led by Jiri Svoboda. During
the last few years we realized several systematic and rescue
excavations within this area, especially the new discovered
sites Pavlov VI in 2007 and Milovice IV in 2009. The last
fieldworks took place at the sites DV Ila in 2012 and Pavlov I,
in 2013 and 2014.

On European scale, this area represents a unique and
structured complex of Gravettian hunter ~ s settlements,
providing evidence of mammoth hunting and a variety of
associated human activities. Individual sites in this area
have their own hierarchy — it is given by the size, durability
of occupation and by the complexity of the archaecological
records — from the large and the most complex sites, such as
Dolni Véstonice I, II and Pavlov I, with dense archaeological
accumulations and where multiple spectra of activities were
performed on the same place during a long time period, to the
smaller sites (e.g. Pavlov VI), evidently inhabited seasonally
and including mostly one settlement unit.

Comparative review of analysed sites demonstrates a strong
difference in size and structure of the sites and opens the
problem of quantitative and qualitative inter-site difference.
It appears that large and “complex” sites represent rather
accumulations of several living floors resulting from long-
term and repeated occupations. There is not possible to
identify the discrete activity zones, individual settlement units
or original spatial relationships and structures in such type
of sites. Comprehensive and detailed spatial analysis is more

succeeded for smaller or middle-ranged sites with clearer
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spatial structure, where the distribution patterns of artefacts
are not overlapped. It appears that defining smaller units, as
the one of Pavlov VI, may contribute to understanding the
more complex sites such as Pavlov I.

Reviewing of the several central-European Gravettian sites
suggests variable character of the site models. There are many
factors influencing the final spatial structure of individual
sites, from the site function and seasonality of occupation
to geographical and geomorphological location. Although
the site structure doesn't reflect the chronological position of
individual sites, actual requirements of individual hunting
groups as well as general settlement strategy system resulted
from internal development of Gravettian culture may also

have played an important role in a final site model.

2-7. Barbara Melosu

Lithic raw material exploitation and productions during
the Neolithic in Sardinia-Italy

YALT 4 —=T 8 ((ZV7) OoFamaRRIzZBIT 5/
M OOAFE & BHFE

In Sardinia, during the Neolithic, local obsidians were
more largely used to manufacture artifacts, while the flint
exploitation is occasional and his provisioning is strictly local
and mostly focused on alluvial deposits.

Sardinian obsidian sources were surveyed, mapped and
characterized; in the case of siliceous raw materials,
provenance studies are still scarce: this can, in part, be related
to the difficult characterization of materials as a flint and to
the lack of reference source samples.

This paper presents a summary of the diachronic variations
in lithic production during the Neolithic, focusing on the one
side, to describe their typological and technological features
and, on the other side, to illustrate the variations in the raw

material procurement throughout the period considered.

2-8. Atsushi Uemine

From inter-site variability of lithic assemblage to ancient
inter-site relationship

This study focuses on the clarification of the inter-site
relationship in the early agrarian society of Japan. For this
purpose, I investigate the inter-site variability reflected
the lithic raw material procurement, transportation and
consumption strategy on the basis of the careful observation
of lithic artifacts. The results of my researches imply
the emergence of a social network wherein groups were
connected with neighboring sites and obtained distant
resources through cooperation with the other site. This
behavior could have formed the core settlement and fixed

their territory, and could have led to large-scale paddy field

management after the middle Yayoi period.
Keywords: Lithic analysis, Inter-site relationship, Emergence

of social network
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2-9. Lilian Dogiama

The Keepers of Ceremonial Weapons: Obsidian Projectile
Points from Domestic Contexts at Neolithic Catalhoyiik
(7400-6000 B.C.E.)
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This paper examines the practice of hunting among the
Neolithic community of Catalhdyiik by focusing on its stone
projectile points. Wild faunal remains suggest that hunting
remained in practice, even though domesticated animals
and plants comprised the staple diet of the Neolithic people
of Catalhdyiik. At the same time, hunting and the 'wild'
are venerated in the site's iconography (wall paintings, wild
bull skull mural installations, zoomorphic figurines), while
obsidian projectile points—the dominant hunting weapons—
were carefully executed artifacts that seem to have served
more than one purpose. The projectiles' deposition in both
symbolic and mundane contexts, differences in use-wear
traces as well as technological and morphological traits point
to two distinct classes that were used and treated radically
differently. This paper will argue that hunting was not merely
an alternate subsistence strategy but most likely an arena
where symbolic expression and social identities could be

performed and negotiated.

2-10. Theodora Moutsiou

Palaeolithic Obsidian, Hominin Behaviour and Cognition
FERRHRORIREA, & b OITHE) & 38

Investigating raw material procurement is necessary in
archaeologists’ attempts to reconstruct past human activities
and tasks. However, to merely describe what stones were
used, what for and how far the different lithic materials moved

is to deny us the opportunity to gain a crucial insight into our
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early ancestors’ behaviour and cognition.

By concentrating on obsidian, a material that is rare, visually
distinctive and chemically distinguishable, I was able to
reconstruct Palaeolithic hominin social behaviour and infer
the cognitive implications behind the observed patterns.

I analysed a total of 135 obsidian-bearing sites spanning the
Lower, Middle and Upper Palaeolithic and located in Africa,
Europe and the Near East in terms of obsidian quantities,
typologies and, most importantly, distances of movement. My
results show a strong correlation between obsidian use and
long site-to-source distances, an observation that is in stark

contrast with traditional theories of human evolution.
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